MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qu3uke Ha YpOBHE CpeAHero oOuiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHHUW M TpeOOBaHWI K pe3yibTaTaM OCBOEHUS
OCHOBHOW o0Opa3zoBarensHO mporpammsbl, npeactaBieHHx B @I'OC COO, a
Takke ¢ ydéroMm ¢enepaiibHON pabodeil mporpamMmbl BocnuTanus W KoHuenuun
npenoaaBanus yaeOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ ®enepanuu,  pealu3yOIMMX  OCHOBHbIE  00pa3oBaTelbHbIC
IPOrpaMMBlI.

[Iporpamma o ¢usuke onpenenseT o013aTeNbHOE NPEIMETHOE COIEPIKAHNE,
yCTaHaBIMBAET PEKOMEHyEMYIO MOCIEI0BATEIFHOCTh U3YUEHHUS TEM M pa3JeioB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4daroIIMXCA.
[Iporpamma 1o ¢u3uke AT MpEACTaBICHHE O IENAX, COACpPNKAHUH, OO0IIen
CTpaTerun OOy4YeHHs,, BOCIMTAaHUS M Pa3BUTHS OOYyYaIOLIUXCS CpPEICTBAMU
yueOHoro npeamera « Pu3nka» Ha yriryoJIEHHOM ypOBHE.

N3yuenue kypca ¢u3ukud yriayOJaEHHOrO YpOBHS IO3BOJIET PEAM30BaTh
3aa4i MPOPEeCCHOHATBHON OPUEHTAIlMH, HAMPABICHO HA CO3/IaHUE YCIOBUH s
IPOSIBJICHUS] CBOMX HWHTEIUICKTYaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH KaxKIbIM
OoOy4YarmMMCsi, KOTOpble HEOOXOIWMBI JJii MPOJODKEHHs 0O0pa3oBaHUsA B
OopraHu3anusax mpodeccHOHaIbHOTO O00pa3oBaHUs MO pPa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U HH)KEHEPHBIM CTIECIIHATEHOCTSIM.

B nmporpamme mno (¢u3Mke ONpeAensioTcs IUIaHUPYyEeMble pPe3yJbTaThl
OCBOEHUS Kypca (DU3UMKHU Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHUs: JIUYHOCTHEIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yriayOonéHHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM JJisi pa3pabOTKU TpeOOBaHMM K JUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM O0ydYaromuXcsi, OCBOUBIIHIX
nporpaMmy 1o (U3MKE Ha YPOBHE CpEeAHEro oO0mero ooOpa3oBaHus Ha
yriayOlIEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/IE€ATEILHOCTHBINA MOAXO/I.

[Iporpamma no gu3MKe BKIIOYALT:

IUTAHUPYEMBIE pe3yibTaThl OCBOCHHUS Kypca (GU3MKH Ha yriayOnéHHOM
YpOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI IO T0/1aM 00yYeHUS;

coaepkanue yuyeOHoro npeamera « @u3uka» mo rogam o0ydeHHsl.

[Iporpamma 1o @Qu3Mke WMeEeT NPUMEPHBIA XapakTep U MOXKET OBITh
UCIOJIb30BaHa YUUTEIAMU (PU3HUKH JIJIs1 COCTaBJICHUS CBOMX PabouMX Mporpamm.

[Iporpamma 1o ¢u3rke He CKOBBIBAET TBOPUECKYIO0 MHUIIMATUBY yUYHUTENEH U
NPEIOCTAaBISAET BO3MOXKHOCTH JJIs  peaju3aliil Pa3IUYHbIX METOTUYECKIX
MOJXOJI0B K MpPENoAaBaHUi0 (U3UKH Ha YTIIyONEHHOM YpOBHE IMpPH YCIOBHUHU
COXpaHEeHUs 00s3aTeTFHOM YacTH COAEPKaHUS Kypca.



dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaxX MPHUPOABI, BHICTyNas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJaJ B CUCTEMY
3HaHUM 00 okpy»xaroniem Mupe. IIKoapHbIN Kypc GU3HKK — CHCTEMOOOpa3yIOInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuzndeckoir reorpadueir W acTtpoHomueid. Mcmonb3oBaHME UM AKTHBHOE
npUMeHeHHEe (U3NYECKUX 3HAHMM OMNpEeNeNno Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMUS
KOCMOCa, TOJIyYeHHUs] HOBBIX MATE€pUajOB C 3aJlaHHBIMU cBoWcTBamu. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIad B (DOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH NMPUMEHSATh HAYUHBIN
METO/]I TIO3HAHUS [TPH BBIITOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kkypca pu3uku Ha ypoBHE CpeJHEro 00111ero 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3liesioB (M3UKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUUECKOM, TAK U COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuasl Kypca (U3MKH
oObeAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
(dopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJIe.

Hoea cymanumapusayuu. EE peanusanys NPEANoNIaracT HCIOIb30BAHKE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3uKM Cc pa3BUTHEM OOIIECTBA, a Takke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M SKOJOTHYECKUMHU MTPOOIEMaAMHU.

Hoesa npuxnaonon nanpagnennocmu. Kypc pusuku yriayOia€HHOro ypoBHS
IIPEANOaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTHYECKHUX
IIPUJIOKEHUN W3YYECHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTCs Ha
ypOBHE OOIIMX MPEICTaBICHUNA U COBPEMEHHBIE TEXHHYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peanusyercs MNOCPEACTBOM BBEIAECHUS DJIEMEHTOB
COJCpKaHUS, MOCBSIIEHHBIX 3KOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHMM, a Takxke 0O0CYXICHUS
po0JIeM pallMOHATIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMUYECKON 0€30MMacHOCTH.

OcBoeHue coJepKaHusl MPOrpaMMbl 1O (PU3UKE JOKHO OBITH IOCTPOEHO Ha
INPUHLIMIIAX CUCTEMHO-/IEATENbHOCTHOTO noaxonaa. i pusnku peanuzanus 3THUX
NPUHIIMIIOB 0a3UpyeTCsl HAa UCHOJIB30BAHUHN CAMOCTOSITEIbHOTO KCIIEPUMEHTA KaK
MOCTOSTHHO JIelcTBYolero (akropa ydeOHoro mporecca. [ns yrimyOnaéHHoro
YPOBHS — D3TO CHCTEMa CaMOCTOSITEJIBHOIO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHbIE YYEHMUYECKHE OMNBITHI MPU HU3YYEHUH HOBOTO
MaTepuaia, 1aboparopHble paboThl U pabOThl NpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JIBa crnocoba peanu3auuu (GU3MYECKOro IMpakThukyma. B mepBom ciydae
NPaKTUKyM mpoBoAuTcs aubo B koHue 10 m 11 kmaccos, nubo mocie mepBoro u
BTOPOTO TMOJNYTOAMM B KaXIOM U3 3THUX KiaccoB. Bropoil cmocod — 370
WHTErpalus padoT NPAKTUKyMa B CHUCTEMY JIaOOpaTopHBIX paboT, KOTOpbIE
IOpOBOJASTCA B Ipoliecce u3ydeHus paszaena (temsl). IIpu 3ToM mon pabGoramu
IPAaKTUKyMa MOHUMAETCS CaMOCTOATEIbHOE MCCIIEI0BAaHUE, KOTOPOE IMPOBOAUTCS
10 PyKOBOJACTBY CBEPHYTOr0, 0000LIEHHOTO BUIa O€3 MOIIAroBOW HHCTPYKIUU.

B nporpamme mno (Qu3MKe CcHCTEMa YYEHHYECKOro 3KCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MpakTUKyMa IpeacTaBieHa eIUHbIM mNepeuyHeM. Bribop
TEMaTUKU Ul 3TUX BUAOB YUEHHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISIETCA
y4aCTHUKaMHU 00pa3oBaTEIbHOrO Mpollecca UCXO0/Id U3 OCOOEHHOCTEHN MOYypOYHOIO
IUIAHUPOBAHMUSI W OCHalleHusa kabuHera ¢usuku. [lpm 3TOM oOecneunBaercs
OBJIQZICHHE OOYYalOIIMMHCS YMEHHUSMU TPOBOAUTH TMPSMBIE U KOCBEHHBIC
U3MEPEHUs], HCCIIEe0BAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAENAETCA PEUIEHUI0 pAaCYETHBIX M KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacd€THBIX 3a/7ad MPUOPUTETOM SIBIIAIOTCS 3a7a4M C SIBHO
3aJJaHHOM U HESIBHO 3a/IaHHOM (PU3MYECKOW MOJIEIBIO, MO3BOJISIIOIINE MTPUMEHSTh
U3yYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOIrO paszienia Kypca, Tak U
UHTETpUPYs IPUMEHEHUE 3HAHUN U3 pa3HbIX pa3zesioB. /[ KauecTBEHHBIX 3a1a4
INPUOPUTETOM SABIISIIOTCS 3aJaHUsl Ha OObBSICHEHUE/TIPEACKa3aHUe MPOTEKaHUs
(u3NYeCKUX SBJICHUN U MPOLECCOB B OKPYXKAIOLIEH *KU3HH, TpeOyrone BbIOOpa
buznyecKoil MoAeNu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBUM ¢ TpeboBanusimu DI'OC COO k MaTepHalbHO-
TEXHUYECKOMY OO€CIeYeHHI0 Y4YeOHOro mpouecca Kypc (U3HMKH YIiIyOJa&HHOTro
YPOBHS Ha YPOBHE CpeHEro olIero 0opa3oBaHusl JOJDKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (QU3MKHM JOKHO OBITh HEOOXOAMMOE
nJabopatopHoe O0OpYyIOBaHUE JJsl BBIMNOJIHEHMSI YKa3aHHBIX B Iporpamme IO
bu3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX paboT m pabOT MpakTHKyma, a
TaKXKe JIEMOHCTPALlMOHHOE 000pYI0BaHUE.

JeMoHcTpanonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH ©  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIIEHHBIX B MporpaMMe Mo (U3MKE KIIOYEBbIX JEMOHCTpaluil s
UCCIIEIOBAHMSI ~U3y4YaeMbIX SIBJIEHMH M  TPOLECCOB, OMIUPHUYECKUX U
(dbyHIIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHI.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHYECKHUX MPAKTUUECKUX paboT
(dopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe



OJTHOTO KOMIUIEKTa Ha JBYX oOOydJammmxcsa. TemMaTHdecKkne KOMILJIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BaHUN aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ HIU(PPOBBIX TaOOPATOPHUI.

OCHOBHBIMHU TICJIIMH H3y4eHUS PU3UKHU B 00IIeM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHUEe UWHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydHOMY
W3YUYECHHUIO TPUPOJbI, PA3BUTUE UX HMHTEIUIEKTyaldbHbIX W  TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJE IMO3HaHUs U (PopMHUpOBaHUE
HCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHUEe HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3ydeHUsS OCHOB
CTpOEHUSI MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBSICHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAaHUMW U HAYYHBIX JJOKA3aTEILCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O pONMM (PU3UKU 17 Pa3BUTUA JPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE pe/ICTaBlICeHUN 0 BO3MOYHBIX cdepax Oynyien
npoeCCUOHAIBHONW  JIESTEIBbHOCTH, CBSI3aHHBIX C (DU3UKOM, TMOATOTOBKA K
JagbHeUIleMy O0OyUYEeHHIO B 3TOM HalpaBJICHUU.

JocTuxeHre 3TUX lieNield 00eCreuynBaeTCsl PElICHUEM CIIEeIYIOMUX 3a1a4d B
Iporiecce n3ydeHus Kypca GU3UKH Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpUsX,  BKJIOYas  MEXaHUKYy,  MOJICKYJSpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(U3UKH;

dbopMHUpOBaHNE YMEHHI MTPUMEHSATh TCOPETUUCCKUE 3HAHUS JJI1 O0BICHCHHUSI
bu3nueckux SIBICHUN B MPUPOJE U JUISl NPUHATHS TPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHHUS PA3IUYHBIX 3a7ad C SIBHO 3aJIaHHOU
dbu3nyeckol MOJENbI0, 3a]ad, MOAPa3yMEBAIOUIUX CAMOCTOSITEIBHOE CO3JaHue
dbu3nueckoil MOJENH, aJeKBaTHOW YCIOBUSIM 3a/Jadyd, B TOM YHCIE 3ajia4y
MHXKEHEPHOI0 XapaKTepa;

NoOHMMaHue (U3NYECKUX OCHOB M TMPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIQJICHUE METOJIaMH CaMOCTOSATENIBHOTO IJIAHUPOBAHUSI U TPOBEJCHUS
bU3NYeCKUX OKCIMEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu  uH)opMmaIuy,
ONpEeIENICHNs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/]JaHHUE YCJIOBUH ISl Pa3BUTUSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JICSITETbHOCTH;



pa3BuTHE HHTEpeca K chepam mpodeccrnoHalbHOM AeSITEeNbHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yriyOn€HHBIA YypPOBEHb
u3yyeHus: yuyeOHoro npeamera «®Pus3nka» Ha YpPOBHE CpEAHEro OOIIeTro
oOpa3oBaHUs BBIOWpAETCS OOYYAIONUMUCA, IUIAHUPYIOMUMH TPOJOJIKEHUE
0o0pa30BaHuUs M0 CHIEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODHIIA.

Ha u3ydenne ¢husuku (yriayOiaEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obOpazoBanus oroautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEACINIO),
B 11 xmacce — 170 yacoB (5 yacoB B HE/ICIIO).

[Ipennaraemelii B mporpamMmme IO (U3MKE MepeyeHb JadOpaTOpHBIX U
MPAKTUYECKUX pPaldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpOBeICHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAUBHUAYaIbHBIX
O0COOEHHOCTEM 00yJaronuXCl.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. Hayunblid MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTalIbHAs Hayka o npupoje. HayuHslit MeTo1 mo3HaHUs U
METO/IbI UCCIIeIOBaHUS (PU3NUECKUX SIBIICHUM.

DKCHEpUMEHT W TEopus B TpoIlecce MO3HaHWUS Mpupoasl. HabmroneHue u
HKCIIEPUMEHT B (pHU3UKeE.

CniocoObl  m3MmepeHuss (U3MYECKUX BEIWYMH (AHAJOTOBBIE M IHU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIC CHUCTEMBI).

[TorpemHocT  W3MepeHmid  QU3WYECKUX  BenuuuH  (aOcomroTHas U
OTHOCHUTEJIbHA).

MopenupoBanue (HU3NYECKUX SBJICHUNM M MPOLIECCOB (MaTepuasabHas TOYKA,
a0CoOJIIOTHO TBEPJIOE TENO, HJeajbHasl XKUJIKOCThb, HUJCAIbHBIA Tra3, TOYCUHBIN
3apsin). ['unoreza. dusnyeckuii 3aKOH, TPaHUIIBI €r0 MPUMEHUMOCTU. Dusznueckas
TEOpUsl.

Ponbp 1 MecTto Qu3uku B GOPMUPOBAHWU COBPEMEHHON HAYYHOW KapTHUHBI
MHUpA, B PAKTUYECKON JEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKMUKyM.

N3mepenre cwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MU
MTOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO ¢ mudpoBor jabopatopueit o ¢usuke. [Ipumepsr u3mepeHus
(bU3HYECKUX BEIIMYMH MTPU MOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKECHMUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKH.

Pannyc-BeKkTop MaTepuaibHOM TOYKH, €ro MPOEKIMH HAa OCU CHCTEMBI
KoopauHar. Tpaekropus.

[lepemelienne, CKOpOCTh (CpefHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHE MaTepUalibHOW TOUYKH, UX MNPOEKIUMH HAa OCHU CUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeneHnil U CI10KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBUKEHHE. 3aBUCUMOCTD
KOOPAUHAT, CKOPOCTH, YCKOPEHHUSI U MyTU MaTepUaibHOM TOUYKU OT BPEMEHU U UX
rpaduxu.

CBoOonHoe majieHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHUe Tea,
OpOIIEHHOT0 TOJ] YIVIOM K TOPHU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTU U
YCKOPEHHS MaTepHUaIbHON TOYKH OT BPEMEHU U X IPaPUKU.



KpuBonuHenHoe  aBmkeHue. [IBMKEHME  MaTrepualbHOM TOYKH 11O
OKPY>XHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTenbHoe (HOPMAJIbHOE), KacaTelbHOE (TAHT€HUHUAIBLHOE) U TMOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHU4ecKue yCTpPOMCTBA M TEXHOJIOIMYECKHE IPOLECCHl: CHUIAOMETP,
JBIKEHUE CHapsAOB, LEMHbIE, IIeCTepEHYATble W PEMEHHBIE Iepefayd,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauyuu.

Mopenb cucteMbl OTCUETA, WIUTFOCTPAIMS KMHEMATHYECKUX XapaKTEePUCTHK
JIBH>KCHUSL.

CriocoObI HCClIeTIOBaHUS TBUKEHU.

Nnnroctpanus npenebHOro Nepexoia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOI30BAHUEM MEXAaHU3MOB.

[TameHne Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmionenue ABMKEHUS Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpapienue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yIiI0BOIl CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUM, CKOPOCTEW IBHKEHUSI OJHOTO U TOTO K€
TE€JIa B PA3HBIX CHCTEMAX OTCUYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomuol, nPAKMuUKym.

N3ydeHre HEpaBHOMEPHOTO ABMKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHHs MpU MPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBH)KCHUU.

U3mepenne  ycKOpeHUss ~ CBOOOJHOro  maaeHuss  (PEKOMEHIOBAaHO
UCTIOJIb30BaHue MUPPOBOI Taboparopun).

W3yuenue nBWXKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3Bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCHUMOCTU MEXIY JajlbHOCTHIO
noJI€Ta U Ha4aJIbHOM CKOPOCTBIO TENA.

W3yuyeHnue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TNepuoAa oOpalleHusi KOHMYECKOTO MasTHUKA
OT €ro napameTpoB.

Tema 2. /lunamuxa.



IlepBpii 3akoH Hprorona. HMHepumaneHble cuctembl otcuéra. [IpuHumn
otHocutenbHOCTH ['anunes. HewHeprumanbHble cHUCTEMBI OTCYETA (OMpEAEIICHUE,
IPUMEDPBHI).

Macca tena. Cuna. [IpuHIUI Cynepno3uliuy CUJl.

Bropoii 3akoH HproTOHA 1J1s1 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3aKOH BCEMHPHOrO TATOTEHUSA. OKBUBAJICHTHOCTh TPABUTAIMOHHON W
WHEPTHOM MAaCCBI.

Cuna TsSXKecTU. 3aBUCUMOCTh YCKOPEHHSI CBOOOAHOTO MaJ€HHSI OT BBICOTHI
HaJT TOBEPXHOCTHIO IUIAHEThI U OT Teorpaduueckoil MHPOTHL. J[BUxKEeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuKymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJBXKEHUA M CHJIA TPEHUA
nokosi. Koaddumment tpenus. Cwia CONpOTHUBICHHS TPU JBWKEHUU Tela B
YKUJIKOCTH WJIM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHn4eckre yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: MOIAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu.

HaOnroenrie NBUKEHUS TeJl B MHEPIIMATbHBIX U HEMHEPIUAIbHBIX CUCTEMAaX
OTCU€Ta.

IIprHIUIT OTHOCUTEIBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHEeHHME  pPaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TEIy CUI C
MIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHIT, BOSHUKAIOIIUX B PE3YJIBTATE B3aUMOICUCTBUS TEI.

N3mepenune Macc 1o B3auMoACCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

LleHTpoOe)KHBIE MEXaHU3MBI.

CpaBHEHHME CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

W3mepenne paBHOJEHCTBYIONIEH CUJ TIPH JABUKEHUU OpyCKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHU JBIDKCHHS Opycka IIo
HAKJIOHHOU INTOCKOCTH Ha 33JJaHHOE PACCTOSTHHUE OT €ro MaccChl.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
pPE3UHOBOM 00pasiie, OT uX aehopmaluu.

N3ydyeHre ABUKEHUS CUCTEMBI TEJI, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU Yepes
NErKuid OJIOK.

N3mepenne kodduimeHta TpeHHs MO BEIWYUHE YTIOBOro Koddduimenrta
3aBUCUMOCTH Frp(N).

WccnenoBanne nBKeHUsI OpycKa MO HAKIOHHOW IJIOCKOCTH C MEPEMEHHBIM
KOd(pUIIMEHTOM TpEHHUS.

N3ydenune IBUKEHUS rpy3a HA Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpHOe Teno. IlocTymarenbHOE M BpallaTelIbHOE IBHIKCHHE
TBEpOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauieHud. llnedo cuibl.
CroxxeHue cuil, IPUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBust paBHOBECHS TBEPIOTO TENA.

YcToitunBoe, HEYCTOWYUBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHudeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIUH.

Hemoncmpayuu.

YcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomuol, nPAKMuUKym.

HccnenoBanre yCIOBHII pPaBHOBECHS TBEPAOTO TeNa, HMEIOLIEr0 OCh
BpAILICHUA.

KoHcTpynpoBaHH€e KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydyeHne ycToMuruBOCTH TBEPAOTO TEJIA, UMEIOLIETO TIOMIAAb OMOPHI.

Tema 4. 3axkonvt coxpanenus é mMexanuke.

NmMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUEK. L{eHTp Macc
CHUCTEMBbI MaTepHaAIbHBIX TOYEK. Teopema o0 IBUKEHUU LIEHTpa Macc.

Nmnynbe CHIIBI 1 ©I3MEHEHHUE UMITYJIbCA TENa.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE BUKEHUE.

MomMeHT umIlyabca MaTrepuanbHOM TOUYKM. [IpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJISIX.

PaGora cuibpl Ha MaaoM M Ha KOHEUHOM IepeMeiieHuu. ['paduueckoe
MIPEICTaBIICHUE PAOOTHI CHIIBI.

MOIIIHOCTb CHJIBL.

Kunetnueckass sHeprusi MarepuajbHOW TOYKH. TeopemMa 00 HU3MEHEHUH
KMHETUYECKOW JHEPTUU MATEPUAIBHOW TOYKH.



[loTeHunanbHble W HENOTEHUUANbHbIE CWIbL. [loTeHUMaNbHAs >HEPTHs.
[ToTenmmanbHas sHeprus ynpyro neopmupoBaHHoOM mpykuHbl. [loTeHnnanpHas
DHEPrusl Tejia B OJHOPOJIHOM T'paBUTAIMOHHOM Ioje. [loTeHiuansHast sHeprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHyTpH U BHeE mapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThst KOCMHYECKasi CKOPOCTb.

Csi3b  pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYeCKOM
SHEPIUU CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

YpaBHeHnne bepHynu g UACATbHOM XKUAKOCTM KaK CIEICTBHUE 3aKOHA
COXPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHuyeckue yCcTpOMCTBA U TEXHOJOTMYECKHUE MPOIIECCHI: JBUKEHHUE PAaKeT,
BOJAOMET, KONEP, NPYKUHHBIM MHUCTONET, THPOCKOMN, (QUIypHOE KaTaHHE Ha
KOHbBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3mepeHre MOITHOCTHU CUJIBI.

M3MeHeHune 3Hepruu Tea Mpu COBEPIIEHUN PabOTHI.

B3aumHbIe IIpeBpalieHUs] KUHETUYECKOM W NOTEHLUAIBHOW JHEPrUi IIpU
JEWCTBUU HA TEJIO CHJIBI TSXKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUH NMPU CBOOOTHOM TaJICHHH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne umimysbca Tena no TOpMO3HOMY My TH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWISI W MOIIHOCTH
CUJIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne COXpaHEHUS UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBUH.

N3mepenre KHHETUYECKOW SHEPTUHU TeJla 10 TOPMO3HOMY MYTH.

CpaBHEeHUE U3MEHEHHS MOTCHIIMATBLHON YHEPTUH MPYKUHBI C paOdOTON CUIIBI
TPEHUS.

Onpenenenne pabOTH CWJIBI TPEHHS TPH JBIKCHHH Tella MO0 HAKIOHHOM
IJIOCKOCTH.

Paznen 3. MogekyJsipuast Gu3nKa 1 TEPMOJAMHAMMKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeoPU.

OCHOBHbBIEC TOJOXKEHUSI MOJIEKYIsipHO-KMHeTnueckoit Teopun (MKT), wux
onbiTHOe oOocHoBanue. Juddysus. bpoyHoBckoe nBmKeHHE. XapakTep
JBIDKCHUSI M B3aMMOJICUCTBHUSI YaCTHI[ BeliecTBa. Mojield CTPOEHHsI Ta3oB,
JKUJKOCTEW U TBEPIBIX TeNl U OOBICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



Mozeneil. Macca u pasmepbl Mosekya (atomoB). KonudecTBO BellecTBa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. lllkama
temneparyp Llenbcus.

Mojenp neaIbHOTO ra3a B MOJIEKYJAPHO-KMHETUYECKON TEOPUU: YACTHUILIBI
rasza JIBMXKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MeHnneneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkaina temneparyp Kenbsuna). 3akon [lanbToHa. M3omporiecchl B
UJeaJTbHOM Tra3e C TIOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
IIPEICTABIIEHUE U30MPOLECCOB: U30TEPMA, H30XO0Pa, N300apa.

CBsi3b MKy JaBJI€HUEM MW CpPeAHEHd  KHUHETUYECKOW  DBHeprueu
MOCTYIATEIFHOTO TEIUIOBOTO JIBIXKEHUSI MOJIEKYJI HIE€abHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphl TEPMOJIUHAMUYECKON CUCTEMBI CO CpETHEH
KMHETHYECKOW SHEPTUEN MOCTYMATEIBHOTO TEIJIOBOTO ABHKECHUSA €€ YaCTHII.

TexHudeckue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyyeHue HaHOMaTepUaoB.

Hemoncmpayuu.

Mojenu IBUAKEHHS YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anmuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust sxuakocTei.

Mougaens onbita LlTepHa.

[IpuTsyKkeHrE MOJIEKYII.

Mojenu KpuCTaJNINYEeCKUX PEMIETOK.

HaGmronenue u rccieqoBaHue N30MpoIecCoB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnmenoBanne Tmporecca YCTAaHOBIEHHMS TEIUIOBOIO PAaBHOBECUS IPH
TEIJI000MEHE MEXKTY TOpPSUYE U XOJIOAHOW BOJOM.

N3ydeHne W30TEPMUYECKOrO Tporecca (PEeKOMEHIOBAHO HCHOJIb30BAHUE
1 poBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO IMpolecca.

N3yuenue nzob6apHOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amgaHue BHENIHUX YCIOBUH JUIs
TEPMOJIMHAMHUYECKON CUCTEMbl. BHElIHNE U BHyTpeHHUE napaMeTpbl. [TapameTrpbl
TEPMOJIMHAMHYECKON CUCTEMBI KAK CPEIHUE 3HAYCHHS BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.



Hynesoe Hawano tepmoanHamuku. (CaMONpoH3BOJIbHAS — pejlakcarus
TEPMOJUHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopens wnaeanpHOro ra3a B TEPMOJMHAMHMKE — CHUCTEMa YpPAaBHEHHIA:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa U BBIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus NPUMEHMMOCTH 3TOM MOJENIN: HHA3KAsl KOHLEHTpALUs 4acCTHUL, BBICOKHE
TeMIlepaTypbl. BeipakeHue [Uisi BHyTPEHHEH SHEPTUHA OJHOATOMHOIO UAECAIBHOIO
rasa.

KBa3zucraTuueckue U HEeCTaTUYECKUE MTPOLIECCHI.

OnemeHTapHas paboTa B TepMoArHamMuKe. Berancienue paboTsl o rpaduxy
npouecca Ha pV-auarpaMmme.

Tennmonepenaya  Kak  crmoco0  W3MEHEHHS  BHYTPEHHEH  DHEPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekius,
TEIUIONIPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo Ttemnorel. Temnmo€éMKOCTh Tenma. YaenpHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIUIOTa CropaHus
tornuBa. Pacuér konuuecTBa TemiuoThl npu  Temonepenade. I[lonstue 00
anarabaTHOM Tpolecce.

[lepBblii 3akoH TepMoauHAMUKH. BHyTpeHHsisi »sHeprusa. KomanuecTBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTropoii 3aKkOH TEpMOJMHAMHKHA i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJUT
eMHCTBEHHAs aauadara. AOCONIOTHAS TeMIlepaTypa.

BTropoii 3aKOH TEpPMOJMHAMUKM JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO NepeaTh TEIUIOTY OT 0OoJjiee XOJIOAHOro Tea K 0ojiee HarpeToMy 0e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnuns! aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3naueHue KII/I. [ukin Kapho.

DKOJIOTUYECKHUE ACIEKThl MCMOJIb30BAHMS TEIIOBBIX JABUrarenei. TerioBoe
3arpsA3HEHUE OKPYKAIOLIEH CPEBI.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLIECCHI: XOJIOAUIBHUK,
KOHJIUITMOHED, JU3CIbHBIA W KapOIOPAaTOpHBIA JBUTATENd, MapoBas TypOWHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3AlUs «TEIUIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIJIOBOIO HACOCA, YTHIIM3aLUs OMOOPraHMYECKOr0 TOIIMBA IS
BBIPA0OTKH «TEIIOBOI» U 3JICKTPOIHEPTHH.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadbaTtuyeckoM pacliupeHUH.

Bo3ayuiHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEN YHEPTUU.

Hccnenosanue anquabaTHOTO MpoIecca.

KomrnbroTepHbie MOAEIN TEIUIOBBIX JIBUTATEICH.

Yuenuueckuii 3xcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3mepenne yaenbHou TEMI0EMKOCTH.

HccnenoBanne nponecca OCThIBaHUS BEIIECTBA.

HccnenoBanne aarabaTHOro mporecca.

N3ydeHne B3aMMOCBSA3M JHEPTHH MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TeMIIEPaTypPbl KUTIEHUS KUJKOCTEH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoowvl.

[TapooOpazoBanue u KoHaeHcalusa. McmapeHue W KumneHue. Y aeiabHas
TEIJI0Ta MapooOpa3zoBaHUs.

HacepilieHHble ¥ HeHachblleHHbIE Mapbl. KadecTBeHHas 3aBUCUMOCTH
IJIOTHOCTH M JABJICHUS HACBIIICHHOrO Mapa OT TEMIIEPATypPbl, NX HE3aBUCUMOCTD
0T 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBICHUS
B JKUJKOCTH.

BnaxxnocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEINbHAS BIaXKHOCTb.

Tépnoe Teno. Kpucramnmueckue n amop(ubsie Tena. AHU30TPONMS CBOMCTB
kpuctamioB. I[lmaBneHne W Kpuctauih3anus. YIelbHasg TEIUIOTa IUIABJICHHUS.
CyOnumarnus.

Jedopmanmu tBEporo Tema. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.

TemnoBoe pacimimpeHue KUIKOCTEH U TBEPABIX TeJ, 00bEMHOE M JTUMHEHHOE
pacuiupeHue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHUI YacTHI] BEIIECTBA KaK MPUYHHA
TEIUIOBOTO paclIMpEHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTrUn B Pa30BbIX NMEPEX0JIaX.

VYpaBHeHue TerioBoro OangaHca.

[ToBepxHocTHOE HaTsKeHHE. KoA(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanunnsapusie saBnenus. /J[aBneHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHn4eckne yCTpOWCTBA M  TEXHOJIOTHUYECKHE TMPOLECCHL:  KHUIKHE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpayuu.

TernnoBoe pacmMpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue. Kurnienrue npu moHW>KEHHOM JaBJICHUH.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSXKCHUS.

OnbITHI ¢ MBUTBHBIMU TUIEHKAMMU.

CmaunBaHue.



Kanunnsipasie sBieHUsI.

Mopenu HEHbIOTOHOBCKOMW KUJKOCTH.

Crioco0bl U3MEPEHUS BIIAYKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunbr nedopmanuii.

Habmonenne mansix aedopMariuii.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomut, npaKmMuKym.

N3yudeHne 3aKOHOMEPHOCTEN UCTIapEHUS KUJIKOCTEN.

N3mepenue yaenpHON TENI0ThI IUIABICHUS JIb/A.

N3ydeHne CBOMCTB HACBIIEHHBIX NIAPOB.

N3mepenne aOCOMIOTHON BIIAKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiieHTa moBepXHOCTHOTO HATSIKCHUSI.

N3mepenne moayns FOHra.

HccnemoBanne 3aBHCUMOCTH  AeOpMallMk  PE3MHOBOTO  00pas3iia  oT
IIPUJIOKEHHOU K HEMY CHUJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3auusi Tel U €€ MPOSBICHUs. DJIEKTpUYECKU 3apsn. J[Ba Buma
ANEKTPUYECKUX 3apsafoB. [IpoBOAHUKH, [UAIEKTPUKA U  TMOJYIPOBOHUKHU.
DneMeHTapHbId DSIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUs BJIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyloHa.

Dnektpuueckoe nose. Ero neicTBre Ha dJIEKTPUYECKUE 3apsiabl.

Hampsok€aHocTh  anexkTpuueckoro  moisig.  [IpoOueiid  3apsn.  Jluaum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO 1oJsi. OJHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO TOJs. Pa3HOCTH MOTEHIMATIOB H
HanpsbkeHue. [loteHnumanpHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToTenman snekTpocrarnyeckoro noiid. CBs3b HANPSKEHHOCTH OIS U PA3HOCTH
MOTEHUUAJIOB MJI1 DJIEKTPOCTATUYECKOrO MOJid (KaKk OAHOPOJHOTO, TaK U
HEOTHOPOIHOTO).

[IpuHIUII CYyNIEPIIO3ULIUU AJIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOU cdeprl. [lone
PaBHOMEPHO 3apsHKEHHOTo mo o0béMy Mmiapa. Ilone paBHOMEpPHO 3apsKEHHOU
OeCKOHEUHOM TIOCKOCTU. KapTWHBI JIUMHUNA HanpsKEHHOCTH 3THX MOJEH U
AKBUITOTEHIHAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPSI/I0B.

JvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jwvnexrprueckas
IIPOHUIIAEMOCTH BEIIECTBA.



Konnencatop. DIeKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCThH ILIOCKOTO
KOHJIEHCaTopa.

[TapannenbHOE coeTMHEHUE KOHIEHCAaTOPOB. [locnenoBaTrenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHAEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTULIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: 3IEKTPOCKOT,
DIEKTPOMETpP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIeHCaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUUECKOE TI0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEeKTPUUECKOE TI0JIE JIBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpoctatudeckoro reueparopa (Bau e ['paada).

[IpoBOAHUKH B JIIEKTPUUYECKOM MOJIE.

DneKkTpocTaTuuecKas 3aluTa.

YCTpOUCTBO U IEUCTBUE KOHAEHCATOPA MIOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUS MEXIAY HUMHU U JUDJICKTPUICCKON MPOHUIIAEMOCTH.

DHeprus 3JAEKTPUUECKOTO MOJISl 3apsSKEHHOTO KOHIEHCAaTopa.

3apsiiKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTop.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Or1eHKa CUJT B3aUMOJICHCTBUS 3apsIKEHHBIX TEI.

HaOmronenue npeBpanieHus SHEPTrun 3apsiKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
W3JIy4YEHUs CBETOAMO/IA.

N3ydeHne npoTeKaHus TOKa B LENH, COAEpKaIIell KOHEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[NAJIOB (HampsHKEeHMST ) npu
MOCJIEIOBATEILHOM CO€IMHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuwlil 31eKmMpuiecKuil mok.

Cuia Toka. ITocTosIHHBIN TOK.

VYcnoBusi cynieCTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKa. MCTOYHUKH
toka. Hanpsokenue U u O1C é.

3akoH Oma I y4acTKa LeTu.

DIEeKTpUUECKOE CONPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO MPOBOJHMKA OT €ro JIMHBl W IUIOMIAJAN IONEPEYHOTO CEUYCHUS.
VY ienpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenbHOE, MapaLICIBHOE, CMEIIAHHOE COCIUHEHUE MPOBOJIHUKOB.
Pacuér pazBerBn€HHbIX nekTpudeckux mneneil. [IpaBmna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TelioBass MOIIHOCTb, BbIAEISEMAas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHMKA TOKa. 3akoH Oma 14
MOJHOW (3aMKHYTOM) DJJIEKTPUYECKOW I1enu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikaHue.

KonzaeHcarop B 1ienu noCTOSSHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK DIIEKTPUIECKOU IHEPTUU.

Jemoncmpayuu.

N3mepeHune CUiibl TOKa U HaIPSKEHMUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSKEHUS Uil PE3UCTOpa,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCUMOCTh COTMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIAIH TIOTIEPEYHOTO CEYEHHs M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsamoe nuzmepenue I/1C. KopoTkoe 3amMbIkaHuE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBJICHUS.

CrniocoObl coeTnHeHns UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMHU HCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKmMuKym.

HccenenoBanne CMENIAaHHOTO COEMHEHMS PE3UCTOPOB.

N3mepenune yaenpHOro COnpoTUBIICHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBL TOKA OT HANpPSKEHUS IS JIAMIIBI
HaKaJINBaHUS.

VYBenuueHue npenaesia u3sMepeHus amnepMmerpa (BoiabTMETpa).

N3mepenune D/1C 1 BHYTPEHHETO COTPOTUBJICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOr0 3JEMEHTa OT BPEMEHH
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIFOCAMH MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEMN.

HccenenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH HUCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 paznuyHsix cpeoax.

DneKTpuyeckas MPOBOAUMOCTb  PA3JUYHBIX  BEIIECTB.  JJEKTPOHHAA
IIPOBOAUMOCTE TBEPABIX METAJIOB. 3aBUCHMOCTH COINPOTHBIICHUS METAJUIOB OT
TemMriepaTypbl. CBEpXIpOBOANMOCTb.



DNeKTpUYeCcKUid TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKHU. CobcTBeHHas U pUMecCHast IPOBOJIUMOCTh
noTynpoBoHUKOB. CBoMCTBa p—n-nepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKAN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUECKAS JUCCOLUAIMA.
Onektponus. 3akonsl Dapajes s AAEKTPOIU3a.

DJNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaaa. Momnus. [1masma.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHUE: Tra3opa3psiaHbIe
JIAMITbl, DJIEKTPOHHO-JydeBas TpyOKa, MOJIYNPOBOJHUKOBEIE MPUOOPHI: TUO,
TpaH3uCTOp, (HOTOAMON, CBETOAUOM, TalbBaHWKa, padUHUPOBAHUE MENH,
BBITIJIABKA aJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauyuu.

3aBUCUMOCTh COMPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB JIEKTPOIUTOB.

3akoHsbl anekTponn3a Dapajes.

HckpoBoni paspsia ¥ MPOBOJAUMOCTD BO3yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OIHOCTOPOHHSIS TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

HaOmronenue anexkrposusa.

N3mepenue 3apsiia OTHOBAJICHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3UCTOpPA  OT
TEeMIEePaTyphI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTUKH THOJA.

Du3nyecKuil MPAKTUKYM.

CriocoObl n3MepeHus (PU3NYecKux BEIUYHMH C UCIIOIb30BAHUEM aHAJIOTOBBIX
U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEJIIMYUH.
OueHka rpaHuIil MOrperHOCTeM.

[IpoBeneHre  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
bu3NYeCKNX BEJIWYHMH, TPOBEpPKA MPEMIOKEHHBIX THUNOTE3 (BBIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pa3lenax «YUEHHYECKUH  HKCHEPHUMEHT,
JabopaTopHbIe pabOTHI, TPAKTUKYM).

MexnpeaMeTHble CBSI3M.

Nzyuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10  kiacce
OCYILECTBIISIETCS C YUYETOM COJIEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTUuKH, OUOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHHU.

Mesicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
NnO3HAHUA: SBICHWE, HAy4YHBIA (DaKT, TUIOTe3a, (U3MYECKas BETWYMHA, 3aKOH,



Teopusi, HaONIOJCHHE, OHKCHEPUMEHT, MOJEIUPOBAHHUE, MOJIElb, H3MEpEHHeE,
HOTPELIHOCTY U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, IIUPpPOBasi 1ad0paTOpusl.

Mamemamuxka: peunieHrue CcUCTeMbl ypaBHeHUM. JlunelHas ¢yHKuMs,
napabona, runep6osua, ux rpaduku U cBoiicTBa. TpUroHOMeTpuyecKue PyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl ¥ UX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonozua: mexannyeckoe JNBHMKEHHUE B KUBOU mpupoze, 1uddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arps3HEHHE OKpPYXKaroIlel cpemsbl,
YTHIW3alUsg OMOOPTraHMYEeCKOrOo TOIUIMBA IS BBIPAOOTKH «TEIUIOBOM» U
3IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHHUE U KAUJUISIPHBIE SBICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHME BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBa, MOJSIpHAs Macca, TMOJyYeHHEe HaHOMATEpUAIOB, TEIIOBBIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAIIIBI, DICKTPUICCKUE
CBOMCTBA METAJUIOB, ANEKTPOJIUTHYECKAS JUCCOLMAIS, TaIbBAHUKA, SJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTb BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro ¥ OKHUAKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIMH
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTIOIB30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JApYTue), ABUTATENIb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJTyYeHUs COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HaHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPONpPUOOPOB,
ra3opaspsAHbIe JIAMIIbI, TOJYIPOBOIHUKOBBIE PUOOPHI, TabBaHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMu KA.

Tema 4. Macnummnoe none.

B3aumopelcTBUEe TIOCTOAHHBIX MArHMTOB M MPOBOJAHUKOB C  TOKOM.
MarnutHoe mnone. Bexkrop marnuTtHOM wuHAYKOMH. [lpuHmMn cynepno3uuun
MAarHWTHBIX TOJEN. JIMHUM MarHUTHOM UHAYKIIUH.

MarunuTHoe 1oJie MPOBOAHUKA ¢ TOKOM (IIPSMOTO IPOBOJHHMKA, KATYIIKH H
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopennia, e€ HanpaBjieHUe U MOJYIb. [[BHKeHHE 3apsHKEHHOM YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM mojie. Pabota cuisl Jlopenia.

MaruauTHoe 1nose B BeuecTBe. DeppoMarHeTuky, rnapa- U IMaMarHeTUKH.



TexHuueckue YCTpOI;'ICTBa N TCXHOJOIHMYCCKHUC IIPOLOCCChI: IIPHUMCHCHHUC

MOCTOSTHHBIX MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYIBTUMETD,
AIEKTPOABUTATENL SIKOOH, YCKOPUTEH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpayuu.

Kaptnaa  nuHHMM  MHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO W
M10JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna 1MHUI MarHUTHOW MHIYKIIMU TOJIS JNIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBr>XeHHs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMIT JEUCTBUSA DIIEKTPOU3MEPUTEIIHBHOIO npudopa
MAarHATOAIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMUKyMm.

HccenenoBanre MarHuTHOTO IT0JIS1 TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHUKOB.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenune cuibl AMmriepa.

N3y4enne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIMY HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. dnekmpomazHumnan UHOYKYU:L.

SIBiieHue QJIEKTPOMAarHUTHOW MHAYKUMHU. IlOTOK BekTOpa MarHUTHOM
naaykuun. OJIC wHAyknuu. 3akoH SIEKTpOMarHuTHOM uHAyKuuu Dapanes.
Buxpesoe anekrpuueckoe nozne. Toxku Pyko.

OJC uHAYKUMH B MNPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTMBHOCTM B LENM ITOCTOSSHHOI'O TOKA.
Srnenne camonnaykuuu. IJIC caMOMHIYKIUU.

DHeprust MAarHUTHOT'O OJISI KaTYIIKH C TOKOM.

DIEKTPOMArHUTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCH: MHAYKLIMOHHAS
IIeYb, COJICHOMU/, 3aIIUTa OT JIEKTPU3ALMU TEJ NPU ABMKEHUH B MAarHUTHOM I10JIE
3eMuIH.

Jemoncmpayuu.

HabGntonenue siBjeHUs 3JIeKTPOMAarHUTHOM MH]TYKIIHH.

HccnenoBanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHATHOTO MOTOKA.



[IpaBuno Jlenua.

[Tamenne MarauTa B aJJlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKITUH.

NccnenoBanne 3aBucumoctd J/1C caMOMHAYKIIMM OT CKOPOCTHM M3MEHEHUS
CUJIBbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Ornpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TIOJISL.

UccnenoBanue siBICHUSI CAMOUHTYKIIUH.

COopka MOJIeTu JIEeKTPOMArHuTHOTO FeHepaTopa.

Pa3znen 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

Komnebarenpuasa cucrema. CBoOOIHEIE KOJICOaHU.

["apmMonmnyeckue koneOaHuss. KnHemarnueckoe U JTMHAMHUYECKOE ONUCAHUE.
DHepreTuyecKoe ONMucaHue (3aKOH COXPAHEHUs MEXaHWYECKOW sHepruu). BoiBon
JUHAMUAYECKOTO OMUCAHUs TAPMOHMYECKUX KOJIeOaHUM U3 UX HHEPTreTUYECKOro U
KMHEMATUYECKOTO OMTUCAHUS.

Ammuutyna U (daza kosnebanuil. CBsi3b aMIUTUTYAbl KOJI€OAHUM HMCXOIHOM
BEJINYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u uactora kosneOanuid. Ilepron manbix CBOOOJHBIX KoJieOaHUIA
MaTEeMaTU4YeCKOro MasTHuka. llepuos CcBOOOMHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsatue o 3aryxawmux Kojaebanusx. BeiHyX/1eHHbIE KOJeOaHus. Pe3oHaHc.
PesonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJA PE30HAHCHOM KPHUBOM.
ABTOKONICOaHMS.

TexHuyeckue ycTpoucTBa U TEXHOJOTMYECKHE MPOLIECCHI: METPOHOM, Yachl,
Kauesu, My3bIKaJllbHble MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0Jie0aTeIbHOTO IBUKEHUS.

HabGmronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUM Tpy3a HA HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Mepruoja CBOOOIHBIX
KOJI€OAHHI OT COMPOTUBICHHUS.

Hccnenoanne koyieOaHMM TIpy3a Ha MACCHBHOM MpYXHHE C LEJbIO
dbopMupoBaHUS MPEACTABICHUHN 00 UACATbHON MOIENN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs PHEPTUU MPU KoJIeOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJICOAHUM.

HaOmronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padomut, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJEOAHWUN HUTSHOTO U TMPYKUHHOTO
MasiTHUKOB.

N3yuyeHue 3aKOHOB JBUXKEHHUS TeJa B XOJI€ KOJIeOaHUW Ha yIPYroM MOJABECE.

N3ydenne IBUKEHUS HUTSHOTO MasTHUKA.

[IpeoOpazoBanre SHEPTUN B IPYKMHHOM MAasITHHKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAOMIUX KOJIEOAHUI.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUI.

Tema 2. dnekmpomazHumuosie Ko1e0aHUsL.

KonebarenpHbiit kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
uealbHOM Kosie0aTenbHOM KOHType. ®Popmyna Tomcona. CBs3b aMIUIUTYAbI
3apsia KOHAeHCaTOopa C aMIUTUTY/ION CHIIBI TOKA B KOJIeOATEThbHOM KOHTYPE.

3aK0H COXpaHEHUs YPHEPTUU B UACATHHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaromme AJIEKTPOMArHUTHBIE KoJie0aHusl. BrinyxaeHHbie
AIIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemennblii TOK. MOIIHOCTL NEPEMEHHOIO TOKA. AMIUIUTYJHOE U
JIEHUCTBYIOIEE 3HAYEHUE CHWIIbI TOKA W HANpsDKEHHS MpU Pa3IudHON (popme
3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHHU.

CunycouganbHblii MEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOpP M KATyIIKa
WHIYKTUBHOCTH B IEMH CHHYCOUJAIBHOTO MEPEMEHHOTO TOKA. PE30HAHC TOKOB.
Pe3onanc HanpspkeHUi.

Uneanpupiii  Tpancopmatop. I[lpomsBonctBo, mepegada u moTpebIecHUE
ANEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE 3JIEeKTpodHepruu. KynbTypa
WCTIOJIb30BAHUS 3JIEKTPOIHEPIUU B TIOBCEHEBHOM KU3HMU.

TexHndeckre yCTpOMCTBA U TEXHOJOTHUYECKUE IMPOLECCHL: AIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU AJIEKTpONepeaay.

Hemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB 9aCTOTHI CBOOOHBIX KOJICOAHUIN OT HHAYKTHBHOCTH M EMKOCTH
KOHTYpa.

OcrumiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXaloIUX JIEKTPOMArHUTHBIX KOJICOAHU.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BriHyXIeHHbIE CUHYCOUIAIbHbBIE KOJIeOaHus.

Pe3uctop, karymika MHIYKTUBHOCTA M KOHJIEHCATOP B LIENU NEPEMEHHOIO
TOKA.

Pe3oHanc mnpu mnocienoBaTENbHOM COCIMHEHUU PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTU U KOHJICHCATOPA.

Y cTpoilcTBO M IPUHLIUI IEUCTBUS TpaHcPopmaTopa.



Mopnens TMHUM 3JE€KTpOoNepeIadn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanne MEPEMEHHOTO TOKA 4Yepe3 IMOCIEAOBATEIBHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy H PE3UCTOP.

HabmroieHue 31eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUMHbBLE 60JIHDbL.

Mexanudeckue BOJHBI, YCIOBHS HX pacnpocTpaHeHus. [lomepeunbie u
pOJOJIbHBIE BOJHBL lleproa, ckopocTh pacnpocTpaHEHUS W JJIMHA BOJHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)keHHe, MpejoMieHHe, MHTephepeHHs U
nudpaxims.

3Byk. CkopocTb 3ByKa. ' poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIyMoBO€ 3arps3HEHUE OKPYKAIOIIEH CPEbI.

DNEeKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMmHas opueHTaus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HHUE,  MPEIOMIICHHE,
noJispu3anys, uHTepdepeHuns u qudpaKims.

[[Ixana 351eKTpOMarHUTHHIX BOJH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arPSI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuuecKue yCTPONMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIIEBU30p, aHTeHHA, Tenepon, CBU-neus,
yIIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIHIIMHE.

Hemoncmpauyuu.

OO6pa3oBaHue U paclpoCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUM.

Habmroienue oTpaskeHus U NpeoMIeHHs] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnu u Auppakiiny MEXaHMYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMEHEHHE.

HaGmronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOM KOJIEOaHUH.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)keHue,
npesioMJIeHUE, NoJaspu3anus, ubpakuus, uHTephepeHus.

O6Hapy:xeHue nH(PpakpacHOTo U yIbTPaPHUOIETOBOTO U3ITYUECHUH.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padomut, npaKmMuKym.



N3ydyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacipocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmucka.

[IpssMOMHENHOE pACIPOCTPAHEHUE CBETA B OJHOPOAHOU cpene. JIyu cBera.
To4YeuyHbIl ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHUi B
iockoM 3epkane. Cepuueckue 3epkana.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeh
npenomMiieHusi. OTHOCUTENBHBIN MOKA3aTellb NpeoMiieHus. [I0CTOSHCTBO 4acTOTHI
CBETa M COOTHOLIEHWE [JIMH BOJIH NPHU NEPEXOJAE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully pa3zielia IByX ONTHYECKUX CPEX.

Xon nydeit B mpusme. Jucnepcusi cBera. CIOXHBIM cocTaB O€oro CBETa.
IBer.

[TonmHOe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroa moJIHOrO BHYTPEHHETO
OTpaKEHHSI.

CobOuparomue W pacceuBarolmde JUH3BL. ToHKas JuH3a. DOOKyCcHOE
paccTosiHME M ONTHYecKas Ccujila TOHKOW JIMH3BL. 3aBUCUMOCTb (POKYCHOIO
pacCToOsiHUSI TOHKOM CcheprUyYecKo JUH3bI OT €€ T€OMETPUM U OTHOCUTEIHLHOIO
MOKA3aTeNs MPETOMIIEHUS.

@opMyJiia TOHKOW JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.

Xoa nyda, NPOLIECANIETO JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOMU
ontudeckor ocu. IlocTpoeHne wu300pakeHW TOYKHM M OTpe3Ka MpSIMON B
cOOMpAaIOLUX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
cUCTEMA.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBass onrtuka. HWurtepdepenius cBera. KorepeHTHblEe HCTOYHUKHU.
VYcnoBus HaOMOAEHUS MaKCUMyMOB M MHHUMYMOB B HHTepEpeHIIMOHHON
KapTUHE OT [JIByX KOT€PEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccuyeckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus cBera. [udpakumonHas pemérka. YCIOBUE HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB IIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHn4eckre YCTpPOWCTBA M TEXHOJOIMYECKHE ITPOLECChl: OYKH, JIYIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammnapar, MpOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccenenoBanne npesioMIICHHs CBETA.

Habmrogenue noaHoro BHyTPEHHETo oTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanne xoAa CBETOBBIX ITYYKOB 4YEpe3 IUIOCKOMAPAJUICIbHYIO
IJTACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paXEHUH B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOIa.

Habmionenue narepdepeHnnu cBera.

HaGmronenue 1BeTOB TOHKHUX TMJIEHOK.

HaGmronenune nudpakiuu cBera.

N3yuenue nuppakinOHHON pEeMETKH.

Habmonenue nudpakiinoOHHOTO CHEKTPA.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonsipu3anuu CBeTa.

[IpuMeHeHne MoNSIPONUIOB ISl U3YUEHHSI MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMUKyMm.

W3mepenne nokasareiis npeaoMiIeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
NpUMEPE KUJIKHUX JTUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pacCeUBAIOLIUX JIMH3.

[Tomyyenue n300pakeHusl B CUCTEME U3 MIOCKOIO 3epKajia U JTUH3bI.

[Tomyuenue n3o00pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepPEepeHnn U MoJIsipU3aliiy CBETa.

N3ydeHne nossipru3alny CBETa, OTPAKEHHOTO OT MMOBEPXHOCTH JUAJIEKTPHUKA.

N3yuenue nunTepdepeHInm 1a3epHoro U3IyuyeHus Ha IByX LIEIISX.

HabGmronenue nucnepcun.

HabGmronenue u uccnegoBanue 1MPpakmOHHOTO CIIEKTpA.

N3mepenue IiMHbl CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YEHHs] CBETOIMOMA MPU MOMOIIHM AU(PPaKIHMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI ceIUAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH.

I'panuubl  PUMEHUMOCTM  KJIacCM4yeckon — mexaHuku.  [loctynartsl
CHEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTtBeHHo-BpeMeHHOM  uHTepBai. l[IpeoOpa3zoBanusi  Jlopenia.
VYcnoBue npuyMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeMJICHUE
BPEMEHU U COKpAIIECHUE JUTUHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € DHEPrUEN U UMITYJIbCOM PEISATUBUCTCKOW YaCTULIBI. DHEPIrUs
ITOKOS.



TexHuyeckre yCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: CIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

YueHuueckuit SKCIEPUMEHT, J1a00paTOpPHBIC pabOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DSHEPrUU  PEIATHUBUCTCKUX 4YacTHUI] (O
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pa3nen 7. KBanToBas ¢pusuka.

Tema 1. KopnycKyaapno-60ano6oii Oyanusm.

PaBHOBecHOE TEIIOBOE M3JIydeHHE (M3ITydeHUE aOCOIIOTHO YEPHOTO Tela).
3akoH cMemeHusa Buna. ['unoresa [1nanka o kBaHTax.

@DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akonsl hoTodpdekra. YpaBHEHHE
OunmTenHa aa poroaddexra. «Kpachas rpanuia» Gorodddexra.

JlaBnenue cBera (B 4YacCTHOCTH, JaBJIE€HHE CBeTa Ha aOCOIIOTHO
MOTJIONIAIONIYI0 U aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel [I. H.
JleGenena.

BoisHoBbIe cBoOMcTBa yacTul. Boisnbl ge bpouns. JlimHa BoiHb! e bpoiiis u
pasMepbl 00JacTH JIOKaTW3aluu ABWXKYyllelcs vactuibl. KopmyckymnsipHo-
BOJTHOBOM Ayanu3M. Jludpakius 37eKTPOHOB Ha KpUCTaILIaX.

Cneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUS! HEONpeeIEHHOCTEH
['eitzenbepra.

TexHuyeckre YCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIIEKTPOMETD,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeUHas Oarapes,
CBETOJUO/.

Jemoncmpayuu.

®oto3(pdheKT Ha YCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNIHETo ¢hoTodddexra.

WccnenoBanre  3aBUCUMOCTH  CONPOTHUBIICHHS  TOJYIPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauop.

Conneunas Oartapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Hccnenosanne poropesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus horodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnpITEl O HCCIEIOBAHHMIO CTpOEHUs aroMma. [lnaHerapHas Mojzenb aromMa
Pezepdopna.

[Toctynarel bopa. U3nydyenue u noriomieHue GOTOHOB MPH MEPEX0Ae aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. ClIeKTp YpPOBHEUN 3HEPrUU aToMa BOJIOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE M31y4eHue cBeta. Jlazep.

TexHu4eckre yCTpOMCTBAa M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHbBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopaa.

Habnroenne TuHeHyaThiX CIEKTPOB.

YcTpoicTBO U AeWCTBUE CYETUYMKA HOHU3UPYIOIINUX YaCTHL.

OnpeneneHue JIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

HaOnronenue 1MHEYaTOro CekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U MU3MEpPEHHUE
noctosiHHoM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEeHMAPHHIX YACHUY,

Hyxknonnass monens sanpa I'eiizenOepra—MBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PanunoaktuBHOCTh. Aunb(da-pacnan. DNEKTPOHHBIH M TO3UTPOHHBINA Oera-
pacnan. ['amma-usnydeHue.

3aKOH paJMOAKTUBHOIO pacraaa. PaguoakTUBHBIE HW30TONBI B MPUPOJE.
CBolicTBa MOHM3UPYIOUIETO M3JIyYeHHs. BiMsHHE pPaguOaKTUBHOCTHM HA >KUBBIC
opranu3Mbl. EcrectBeHHbI PoH n3nmydeHus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifjpe. Snepubie cuibl. JledexTt maccer sapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodnemsl
YIIPaBJISIEMOTO TEPMOSIAEPHOTO CHHTE3d. JKOJOTHMYECKHE aCHEKThl Pa3BUTHS
AIEPHOU YHEPTETUKMU.

Metoasl perucTpaly U UCCIIEIOBAHUS DIIEMEHTAPHBIX YACTHII.

@DyHAaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBinenne o CtangaptHO Moaenu. KBapk-ritooHHas MOAENb aIPOHOB.

®usuka 3a npenenamu CrangaptHol Mojenu. TéMHas Martepust U TEMHas
DHEprus.

EnuHCcTBO puznueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoicTBa U TEXHOJOTHUECKUE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSAEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-pPE30HaHCHasi Tomorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, nPpaKmMuKym.

HccnenoBanne TpeKOB YacTHIL (110 TOTOBBIM GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C UCTIOJIb30BAaHUEM JI03UMETPA.

N3yueHue noriaomeHus: 0eTa-4acTUll aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMMH M ACTPOPU3HKH.



Otanbl pa3BUTUs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpOHOMHUYECKHX HCCIaenoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOTIBI, PAAOTEIIECKOIBI, BHEATMOC(EPHAS] ACTPOHOMHMUS.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, spKue 3BE3NBI, IUIAHETHI, UX BHINMOE
JBH>KCHUE.

Conneunas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTouHuk sHeprun CoiHIa U 3BE3]I.

3BE3/1BI, X OCHOBHBIEC XapaKTEPUCTUKHU. /J(MarpaMma «CEKTpaIbHbIN KJIAcC —
CBETHUMOCTB». 3BE3/Ibl IJIaBHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JJIsI 3BE3] TJIABHOW IOCIIEIOBATEIBHOCTH. BHYTpeHHee cTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BoMonuu CoJHIa u
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenue u nwxenue ConaHua B
INanaxktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B Apax
TJIAKTHUK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa006sa. Pazberanue rajiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macirabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUM.

Yuenuueckue navnooenus.

HaOmronenus 3BE3HOT0 HeOA HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAaHHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl OMPEACIICHUS MOJ0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIIapusi U SIpKue
3BE3/bI.

HaGmiogenuss B Teneckon JIyHbI, IUTaHET, TyMaHHOCTEW U 3BE3AHBIX
CKOILJICHU M.

Pu3nyecKuil NPaKTUKYM.

CriocoObl m3MepeHus (PU3NYeCKUx BEJIUYHUH C UCIOIb30BAHUEM aHAJIOTOBBIX
¥ U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIBHBIC MTOTPEITHOCTA U3MEPEHUM (PU3NYECKUX BEITHYMH.
OueHka rpanuil OrpenIHOCTEH.

[IpoBeneHrEe  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
bu3nYecKuX BEJIWYHMH, TNPOBEpPKA MPEMIOKEHHBIX TUNOTe3 (BBIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pa3lenax «YUEHHYECKUH  HKCHEPHUMEHT,
Ja00paToOpHbIE PabOTHI, TPAKTUKYM).

Oo6o001maroiee NOBTOPEHUE.



O0o061eHue U cucreMaTH3alus CoAepKaHusl pas3zienoB Kypca «MexaHukay,
«MonekynspHas pu3MKa U TEPMOJAUHAMUKA», «DIEKTpoauHamMuKkay», «Konebanus
U BOJIHB», «OCHOBBI CIEHHAIBHON TEOPUM OTHOCUTENBHOCTHY, «KBaHTOBas
busnka», « JIEMEHTbl ACTPOHOMHUH U ACTPOPUZHKIY.

Poar ¢u3ukm W acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COLMATbHON M ATHUECKOH chepax AeaTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUPA, 3HAYEHUE ONKCATEIBbHOM,
CUCTEMATH3UPYIONICH, OOBSICHUTEIBHOM U MPOTHOCTHYECKOH  (DyHKIUH
¢bu3nyeckoil Teopuu, poiib GU3NUECKON TeOpUur B (POPMUPOBAHUU MPEACTABICHUIM
0 (u3nyYecKol KapTHHE MHUpPA, MECTO (PU3NUYECKON KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usukum yrayOonénHoro ypoBHs B 11 kjacce
OCYILECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBI3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHOZ0
no3HanuA: SBIECHUE, HAy4YHBIH (pakT, runoresa, (puU3MUecKas BEIUYMHA, 3aKOH,
TeOpUsl, HaOMIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEPECHHUE,
MOTPEIIHOCTH U3MEPEHUM, U3MEpPUTEIbHbBIE TPUOOPHI, I poBast 1adbopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETPHYECKHUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpPHI M MX NPOEKIUU HAa OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB.
[IpousBoaHble 37eMeHTAapHBIX GYyHKUMNA. [Ipu3Haku 1omOOMS TPEYroJbHUKOB,
onpeesIeHUEe MIOMAaU MIOCKUX GUryp u oobeéMa Tel.

Buonozun: >nexktpuueckue SIBICHHUS B KUBOM NpUpoje, KoseOaTelbHbIe
JBIDKEHUS B JKMBOM HPHUPOJE, OSKOJOTHYECKHE PHUCKUM NIPU IMPOU3BOJICTBE
NIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHME  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasi JMATHOCTHMKA B MEJULMHE, ONTUYECKHUE SBJIEHUS B >KUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHUS KPHUCTAJUIMYECKOM PpEHIETKH, CHEKTPaJbHBIN
aHaJIN3.

T'eocpaghusa: wmarHuTHplE 1OMOCA 3€MIIM, 3&JI€KH MarHUTHBIX PYI,
(doToChEMKA 36MHOI OBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3JIEKTpOJIBUraTeNb SIKOOM, reHepaTop MEepeMEHHOro TOKA, MHIYKIUOHHAs IEub,
JMHUU 3JIEKTpOIepenay, 3JIEKTPOABUraTellb, paaap, paauoNnpUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOGKHI/IOHHHﬁ alIiapar, BOJIOKOHHAaA OIITHKA, COJITHCYHAA 6aTape>1, CIIYTHHUKOBBIC
HpI/IéMHHKI/I, AACPHAS SOHCPI'CTUKA U SKOJIOTHYCCKUC aACIICKThI eé Pa3BUTHA.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUATINYHOCTHBIE
PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOCHUS YyueOHOro mpeamera «Duznka»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MMO3UIIMECH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOI0 OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMbITA JEITEIBHOCTH B MPOLIECCE PEaan3allli OCHOBHBIX HAITPABICHUN
BOCIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPa’kAAHCKOT0 BOCIIUTAHUSA:

e CchOpPMUPOBAHHOCTb  TPAXKIAHCKOM  TMO3MIIMU  OOydarmierocs  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YJIeHAa POCCUHUCKOT0 OOIIEeCTBRa;

e TMPUHATHE TPAJUIIMOHHBIX OOIICYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIIbBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOliecTBa, Yy4yacTBOBaTh B CaMOYIPaBJIICHMHM B 00Opa3oBaTeIbLHON
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBaTh C  COUUAIBHBIMU  WHCTUTyTAMH B
COOTBETCTBHH C UX (YHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApHOMN M BOJIOHTEPCKOU JIESITEILHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUSA:

e copMUPOBAaHHOCTH POCCHICKOM rpaXX JaHCKOU VJICHTUYHOCTH,
MaTPUOTU3MA;

e I[EHHOCTHOE€ OTHOIIEHHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKH U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMUSI, ITUUECKOTO MMOBEICHUS;

e CHOCOOHOCTH OLICHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B ICSATEIBbHOCTH YYEHOTO;

e OCO3HAHUE JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

3CTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETHYECKOE OTHOLIEHWE K MHPY, BKIIOYAsA 3CTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIET0 PU3MIECKON HAYKE.

TPYAOBOI0 BOCIIUTAHUSA:



MHTEpEC K Pa3Iu4HbIM chepaM MpoPecCHOHAIBHON JESTENHHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3MKONM HM TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP OyayIIel mpodeccuu U peain30BbIBaTh COOCTBCHHBIC
’KU3HCHHBIC TUTAHbL;

FOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
00nacTi GU3HMKHU HA TPOTSHKEHUU BCEH KU3ZHH.

IKOJOIrH4€CKOro BOCMMTaHuq:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE TJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX TPOoOIeMm;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYKAIOIIECH cpelie Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

paclIMpeHre ONbITa AESITEIbHOCTH IKOJOTHYECKON HAmpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (PU3HUKe.

HEHHOCTH HAYYHOTO IMMO3HAHMUA

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NYECKON HAYKU;

OCO3HAHUE IIEHHOCTH HAyYHOW JESITEIHHOCTH, TOTOBHOCTH B IIpOIlECcCe
M3yueHHUs (PU3UKK OCYILIECTBISITH MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NeATEeIbHOCTh UHAUBUIYATIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbI€e JeHCTBUS
Bba3oBble Jjornueckue 1eMCTBUA:

CaMOCTOATENbHO  (OpMyJIHpOBaTP M aKTyalM3upoBaTh MpoOJemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU AESITENbHOCTH, 3a1aBaTh IapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;

BBIABJIITD 3aKOHOMEPHOCTM W IIPOTMBOpPEYUS B PACCMATPUBAEMBIX
(U3NYECKUX SIBICHUSAX;

pa3pabaTbiBaTh IJIaH PELICHUs MPOOJIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS
MaTEpUAIIBHBIX U HEMATEPHUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
PE3yNbTATOB LIEIISM, OLICHUBATh PUCKHU ITOCIIEICTBUN IEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELUICHUH KU3HEHHBIX POOIIeM.

Ba3oBble ucciienoBareabcKue 1eMCTBUA:

BJIJIETh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHSATUSIMHU U METOJaMHU
(bu3NYecKoi HayKH;



BJIAJCTh HaBBIKAMH  Y4COHO-HCCIIEIOBATEIIHCKOM u MIPOCKTHOMN
JEeSTENbHOCTU B 007acTH (DU3UKH, CIHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJOB peIICHUS 3a1ad  (PU3NIECKOro
coJiep KaHusl, MPUMEHEHHIO PA3IMYHBIX METOIOB TIO3HAHUS;

BIIAZICTh BUJAAMH JIEATEILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIpPETALNU, PEOOPa30BAHUIO U PUMEHEHHIO B PA3INYHBIX YUCOHBIX
CUTyalMsiX, B TOM YHCJIC TMPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00JIACTH
(1)56370:97 8

BBISIBIISATh TIPUYWHHO-CJICICTBCHHBIC CBSI3M M aKTYaJW3HpOBATh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pelieHus, HaXOAUTh apryMEHTHl IS
JI0Ka3aTeIhCTBA CBOMX YTBEPXKIICHUM, 3a/aBaTh MapameTpbl U KPUTECPUU
pEIICHMUS;

aHAM3UPOBATh TIOJYYCHHBIE B XOJIC€ PEIICHWS 3aJaddl pPe3yJbTaThl,
KPUTUYECKH OICHUBATH UX JTOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHNUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aayl B 00pa30BaTEIbHOU
JESITENbHOCTH, B TOM YHCIIE IPU U3yUYeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH MTPUOOPETEHHBINA OIIBIT;
YyMETh TICPCHOCHUTh 3HAHHMS 10 (QU3NKE B TPAKTHYECKYIO 00JacTh
KU3HEICATCITLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC MMOAXObI U PEIICHHUS;
CTaBUTb MIPOOJIEMBI U 33/1a4H, JIOMTYyCKAIOIINE aJIbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IETh HaBbIKAMHU MOJydeHUs MH(pOpManuu (PU3HUECKOTrO COJEp:KaHus
U3 UCTOYHHKOB Pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATH MOUCK,
aHaJln3, CHCTEMAaTU3allMI0 M HHTEPIPETALNI0 MH(POPMALMU pa3IMYHBIX
BUJIOB U ()OPM NPECTABICHUS;

OLIEHUBAThH JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIOJIb30BaTh CpeACTBa HH(DOPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ay € COOJII0JIEHuEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcocOepeKeHus, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOr0 COJEp)KaHUs B Pa3IMYHBIX (opMaTax C
y4éTOM Ha3Ha4yeHUs HHGOpPMALMKM M LEJNEBOH ayJUTOPHUH, BBIOMpas
ONTUMAJIbHYIO OPMY MPEJICTABICHUS U BU3YAJIU3ALIIH.

KOMMyHI/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁﬂme HeﬁCTBHﬁ:



OCYIIECTBIATh OOIIeHHEe Ha ypokax (U3MKM UM BO BHEYPOUHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud M CMsIr4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO U JOTMYHO U3JIAraTh CBOXO TOYKY 3PEHHUS C UCIIOJIB30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMAaTh WU MUCIOJB30BAaThb  IPEUMYIIECTBA  KOMAaHIHOM W
UH/IMBUIyaJIbHOI paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM € YYETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEN KaKI0T'0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA 10 €€ JOCTHKEHHUIO: COCTABJIATH IIJIaH
NEUCTBUH, pacnpeesiTh POJid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CY X AaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJa M KaXXIOr'0 y4aCTHHKAa KOMAaHIbI B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[Ipe/JlaraTb HOBBIE IIPOCKTHI, OLICHMBATh HJIEH C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHHE,  OBITH
VHUIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO ~ OCYIIECTBIISATh  MO3HABATEIBHYIO JCSITENBHOCTh B
obnmacTd (U3MKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh H
dbopMyIupoBaTh COOCTBEHHBIE 3a]1a4H;

CaMOCTOATENLHO COCTABJISITH TUIAH PEUICHUSI PACUETHBIX M KaueCTBEHHBIX
3a7a4, TUTaH BBHIMOJTHEHHUS MPAKTHYECKOH pabOThl ¢ YU4ETOM UMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUMH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacmMpATh paMKH  ydeOHOTO TpeaMeTa Ha  OCHOBE  JIMYHBIX
IPEAIIOYTECHUM;

JieNaTh OCO3HAHHBIM BHIOOp, APryMEHTHpPOBATH €ro, OpaThb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIAUIMU B 00IaCTH
(GU3MKHM, TOCTOSHHO TOBBINIATH CBOW 00pa30BaTEIbHBIA U KYJIbTYpPHBIN
YPOBEHbB.

CaMOKOHTpOJIL, 3MOIIHOH3JIBHLIﬁ HHTEIJICKT.



JlaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBEI B JIESTECIIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IETISIM;

BJIAJIETh HABBIKAMHU I[I03HABATEJIbHOM pediekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JICMCTBUH U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJITATOB U
OCHOBaHUII;

WCIIOJB30BaTh MNpUEMBI pedIeKCHM MJI1 OLCHKH CHTYaluu, BBIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKH U CBOEBPEMEHHO INMPHUHUMATh PEIICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHUBBI WM APTyMEHTHI JPYTUX MPU AHAJIU3E PE3YJIbTaTOB
JIESATCIbHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHUBBI W APTyMEHTHI JPYIUX IpPU aHAJIU3E PE3YJbTaTOB
JIEATCIIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLUIMOKH.

B mpouecce mocTukeHUs JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS MPOTPAMMBI T10
dbuzuke JUII  ypPOBHS CpeIHEro oOmero ooOpa3oBaHus Yy OOyYaroNIUXCs

COBEPIIICHCTBYETCS AYMOIMOHAIILHBIN WHTEJICKT, TIPEAIOJIar afO A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHWSA,  BKIIOYAIOIIETO  CIIOCOOHOCTH  MOHMMATh  CBOE

HMOITMOHAILHOE COCTOSTHUE, BUACTh HAMPABIICHUS PA3BUTHS COOCTBEHHOMN
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

caMOpeTyJIMPOBaHUS, BKJIIOUYAIONIECTO CAaMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE, CITOCOOHOCThH aTanTHPOBATHCS K
OMOITMOHAJILHBIM W3MEHEHUSM M TPOSBIATh THOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMHU, BKIIOYAIOIIECH CTPEMJICHUE K IOCTH)KEHUIO 1IeJIN
U yCTeXxy, ONTUMH3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXOS W3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONMIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBATH €ro MpPH OCYIICCTBICHUH OOIICHMUSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEIKUBAHUIO;

COIIMAJIGHBIX ~ HaBBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIICHUSI C JPYTUMHU JIIOJBbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC H
paspemarh KOHQIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonmy oOyuenust B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

NOHUMATh POJb  (PU3UKA B HKOHOMHYECKOH, TEXHOJIOTHYECKOM,
AKOJIOTMYECKOM, COIMANbHOM M OSTUYECKOM cdepax AesaTelbHOCTH
YeJI0BeKa, POJIb U MECTO (PM3MKH B COBPEMEHHON HAyYHOW KapTHHE MUPA,
3HAUEHHUE OIHCATEIbHON, CHUCTEMAaTU3UPYIOIIeH, OOBSICHUTEIHLHON U
MIPOTHOCTHYECKON  (QYHKIMH  (PU3HMYECKOH TEOPUH —  MCXAHUKH,
MOJIEKYJIIPHOW (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3HUUECKOM TEOPHUH B
(hopMHUpPOBaHUHU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pazniuyath YCIOBUS MPUMEHUMOCTH Mojeneld (uanueckux Ten Hu
MPOIICCCOB  (SBJICHUI): HWHEpUHMAIbHAS CHCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TENO, MaTepualibHas TOYKA, PAaBHOYCKOPEHHOE JBUYKEHHE,
CBOOOJIHOE TMajieHue, a0CONIOTHO ympyras naedopmaiius, aOCOIIOTHO
yIpyroe v abCOIIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOrO (KPUCTAJUIMYECKOI0) Telia, UACAIbHBIM Ta3, TOYCUHBIN 3apsl,
OTHOPOAHOE DJIEKTPUYECKOE T10JIE;

paznuyaTth ycioBus (TpaHULbl, O0JACTH) MPUMEHUMOCTH (PUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOONIMI XxapakTep (yHIaMEHTAJIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJb30BAHUA YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHE IPOIECChl U  SIBICHUA,
HCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOT0 JABWKEHUS, (OpMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
IBIDKEHUS, TpeoOpazoBanusa [amumies s CKOPOCTH M TIEpeMeleHus,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['anmuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHMUYECKOW JHEpruu,
yCIIOBUS paBHOBECHS TBEPAOrO Tejia), MPU OSTOM HUCIOJIb30BATh
MaTEMATUYECKOE BBIPAKCHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: MTpeoOpa3zoBanumii [ anmies, BTOporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS HMIYJibca U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAIM3UPOBATh M OOBSCHATH TEIIOBBIE MPOIECCHI U SIBJICHUS, UCTIOIb3YS
ocHoBHble mojoxkeHuss MKT u 3akoHbl MoJEeKyIsipHOW (GU3UKKA H
TepMOJMHAMUKUA (CBSI3b  JAaBJCHUSI HUJIEAIbHOTO Traza CO CpelIHe
KUHETUYECKOW JHEPIUel TEIUIOBOTO JBWXCHHS W KOHLEHTPALMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphbl BELIECTBA CO CpPEOHEH KHUHETUYECKOU
SHEPrYeu TEIJIOBOrO JBMKEHUS €r0 YacTHUll, CBA3b JIABJICHUS UCATBHOTO
rada C KOHLEHTPAalMEW MOJIEKYJl M €ro TEMIEPATypoH, YypaBHEHHE
MenneneeBa—Knamnelpona, TmepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpPaHEHMSI SHEPIUU B TEIUIOBBIX MPONECCax), IPU ATOM HUCIOIb30BaTh
MaTEeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeneneeBa—KianelpoHa;

aHAJTU3UPOBaTh U OOBSACHITH DJEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHUIUAIBHOCTD
ANEKTPOCTATUYECKOrO TMOJIA, MPUHLMI CYNEPIO3UIUU DIEKTPUUECKUX
NOJIEH, IPU ATOM yKa3blBas yCJIOBUA NPUMEHHMMOCTH 3akoHa Kyiona, a
TAKXK€ TMPAKTUYECKH BAXKHBIE COOTHOIICHUS: 3aKOHbI OMa [Jid y4yacTka
LENW W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH J[xoynsa—JIeHna,
npasuia Kupxroda, 3akonsr @apases 1ist SJIEKTPOIIn3a);

ONMKCHIBATh (PU3UYECKUE TMPOILIECCHl U SIBJICHUS, HMCIOJB3YS BEIUYUHBI:
MepeMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbl, JaBJICHUWE, TMOTCHUUAIbHAA DSHEPTUs, KUHETHYECKas
DHEPTUs, MEXaHWYEeCKas SHEPTHs, padoTa CHUIIbI, IIEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CWJIA TSHKECTH, CUJia YIPYrOCTH, CHUJIa TPEHHS, MOIIHOCTD,
DHEPrusl B3aMMOJCUCTBUS Tena ¢ 3eMiIEd BOMM3U €€ TMOBEPXHOCTH,
SHEprusi ynpyrol gedopmManuv TMPYKUHBI, KOJIUYECTBO TEIUIOTHI,
aOCoJIIoTHas TeMmIepaTypa Teja, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
SHEPIusi MJCAIBHOTO OJHOATOMHOTO Tra3za, paboTa HJealbHOrO Ta3a,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI waeanpHOro TEIioBoro
JIBUTATENIS; DJIEKTPUUYECKOE MOJIEe, HAPSIKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpsDKEHHOCTh TOJIE TOYEUHOrO 3apsjia WIM 3apsiKEHHOro Ilapa B
BAKYyyM€ M B JIHMDJICKTPUKE, NOTEHIMAT 3JIEKTPOCTATUYECKOTO TOJIS,
pPa3HOCTh  MOTEHIIMAJOB, AJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HaIpsDKEHHE, MOIIHOCTh TOKA, OJJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHHE yYacTKa LEMNH C TMOCJIEIOBATEIbHBIM U
MapaAJICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3UYECKUX  SIBIICHUIA:
MEXAHUYECKOE JBH)KEHUE, TEIUIOBOE JBH)KEHHE YACTUI[ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBMXeHHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALMS, IJIABJICHUE U KPUCTAIIA3ALINS, HAIIPABICHHOCTh
TEIUIONEPEAAYH, ICKTPU3ALHNS TEJ, SKBUMOTEHINATBHOCTh MOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHON (PU3UUYECKOW BEJIMUYMUHBI OT
Ipyrold €  HCHOJIb30BAHUEM  TPSAMBIX  W3MEPEHUH, TIpU  ATOM
KOHCTPYUPOBaTh YCTAHOBKY, (DUKCUPOBATh pPE3yJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (M3UYECKUX BEIMYMH B BHAC TpadUKOB C yUETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN U3MEPEHHH, /1eNaTh BHIBOABI IO pe3yibTaTaM
UCCJIeIOBAaHUS;

NPOBOJNUTh KOCBEHHBIE H3MEpEHHUs (U3MUECKUX BEIMYMH, TPU OTOM
BBIOMpaTh ONTUMAIBHBIA METOJ] M3MEPEHUS, OIICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOAMUTH ONBITHI 110 MPOBEPKE MPEI0KEHHONW TMIOTE3bl: TIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTU3UPOBATh
MOJIyYeHHBIE PE3yJbTaThl W JENaTh BBIBOJ O CTAaTyce MPeaIOKEHHON
THITOTE3HI;

cobroAaTh mpaBuiia 0€30MacHOro Tpy/ia MpU MPOBEIECHUH UCCIIEA0BaHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TPAKTUKyMa U  Yy4eOHO-
UCCJIEIOBATEIbCKOM W TPOEKTHOM [EATEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBaHMUS;

pemaTe pacyE€THBIE 3a4a4M C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢bu3znyecKoil MOJeNbI0: HA OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKOH MOJENIM, OTBeYaromed TpeOOBaHUSIM 3aJlaud,
OpUMEHSTh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJATHI
(¢u3MYEeCKUX TEOpUd NpPH UCHOJIB30BAHUM MaTEeMaTHUYECKUX METO/I0B
pelIeHus 3a/1ay, TPOBOJUTH PACUEThl HA OCHOBAHMM UMEIOIIUXCS TAaHHBIX,
aHANIM3UPOBAaTh pE3ydbTaThl M KOPPEKTUPOBATh METOJbI PEIICHUS C
y4€TOM TMOITYYCHHBIX PE3yJIbTaTOB;

pemiath KadecTBEHHBbIE 3a7aud, TpeOyrollue MpUMEHEHUs 3HaHWM U3
pa3HbIX pa3lenoB Kypca PU3MKH, a TaKKE UHTErpallii 3HAaHUN U3 IPYTUX
MPEJAMETOB €CTECTBEHHO-HAYYHOI'O LHMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY pacCy>KJICHHUI ¢ ONTOPON HAa U3YUECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U puU3HUECKUEe SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS JJisi OOBIACHEHHS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHHUYECKUX YCTPOWUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

IPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKMX U 3apyOeXHbIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEJACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NESTENbHOCTH YEJIOBEKa, CBA3AaHHOW € (PU3MYECKUMH MPOLECCAMU, C
MO3UINI 3KOJOTHYECKON O€30IacCHOCTH, MPEACTAaBIECHUHN O pallMOHAILHOM
IPUPOJIONIOIB30BAaHIH, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHXKEHUN
HAyKH W TEXHOJOTMH JUId JalbHEHIIero pa3BUTUS YEJIOBEYECKOIro
00IIIeCTBA;



MPUMEHSTh Pa3InYHbIE CIIOCOOBI paboThl ¢ MHbOpMaIel (HU3NIECKOTO
COJEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, MPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUM JUIsl TOMCKA, NEpepabOTKM W MpeAbsSBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMK, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr0  HMHQOpMAIMI0O U  OLIEHHWBAaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaIKM3a UCTOYHMKA UH(POPMALINH;

MPOSIBIISITH OpraHMU3aIOHHBIC u MO3HaBaTENIbHbIC YMEHUS
CaMOCTOATEJIBHOTO  NPHOOPETEHHs HOBBIX 3HAHWW B  Ipolecce
BBITOJIHEHUS IPOEKTHBIX U yUEOHO-UCCIIE0BATEIbCKUX padoT;

paboTaTh B TpyNIe C HCIOIHEHUEM pPa3IUYHBIX COLHUAIBHBIX POJIEH,
IJIAaHUPOBATH PA0O0Ty TPyNIbl, PALIMOHAIBHO PACHIPEACNIATh NEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJIeKBaTHO OLICHWBATH BKJIAJ Ka)XJOro U3
YYaCTHUKOB T'PYMIIbI B pELICHUE paccCMaTpuBaeMoil mpoOIeMbl;

HPOSIBIATH MOTUBALMIO K Oyayliel npodecCUOHaIbHON AEATEIbHOCTHU 110
CHEUATBHOCTSIM (PU3UKO-TEXHUYECKOTO POPUIIA.

K xoniy oOyuenuss B Il knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUM:

MOHUMATh POJIb (U3UKU B SKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COIMAJIbHON M 3TUYECKON cdepax JAesATEIHbHOCTH YEeJIOBEKa, POJIb U MECTO
(GU3MKM B COBPEMEHHON HAy4YHOW KapTUHE MUpPa, POJIb aCTPOHOMHH B
MPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W JAJBbHEWIIEM HAY4YHO-
TEXHUYECKOM pa3BUTHUH, 3HAYEHHUE OIUCATEIIBHOM, CUCTEMAaTU3UPYIOILIEH,
OOBSCHUTENBLHON M MPOTHOCTUYECKOM (YHKIMHA (PU3NYECKON Teopuu —
AJIEKTPOJAVMHAMUKH, CHEHHATBbHOW TEOPUM OTHOCUTEIIBHOCTH, KBAHTOBOM
¢busuky, poib pusmdeckoit Teopun B (HOPMHUPOBAHWUU TMPEACTABICHUN O
¢bu3nYecKoil KapTHHE MUpPA, MECTO (HU3UUECKON KapTHUHBI MHUpa B OOIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O IPUPOJIE;
paziuyath YCIOBUS MPUMEHUMOCTH MoJieneld (u3nueckux Ten Hu
MPOIIECCOB  (SIBJICHUIA): OJHOPOAHOE JJIEKTPUUYECKOE U OJIHOPOJHOE
MarHUuTHOE TOJIs, TAPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTUIECKUNA MasITHUK,
WJICAIbHBIN TPYKUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, WUJICAIbHBIN
KoJie0aTeNnbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Sijpa U
KBAHTOBOM MO/ICJIM CBETA;

paznu4aTth ycioBus (TpaHUIBI, O0JACTH) MPUMEHUMOCTH (DHU3UICCKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC MPOIECCH U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUS U 3aKOHBI DJIEKTPOAUHAMUKH U
CHeUalbHOM  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHUs
ANEKTPUYECKOro 3apsiga, cuia Awmmepa, cuia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsi3p  OJIC
CAaMOMHAYKIIMM B DJIEMEHTE D3JIEKTPUYECKOM LEMU CO CKOPOCTBIO
M3MEHEHHS  CHJIbl  TOKa,  TOCTYyJIaThl  CHEIUaJbHOM  TEOpHUHU
OTHOCUTEJIBHOCTU DUHINITEITHA);

aHAJIM3UPOBATh U OOBICHITH KBAHTOBBIC MIPOIIECCHI U SIBJICHUS, UCIIOJIB3YS
MOJIOKEHUS ~ KBAHTOBOM  (u3uku  (ypaBHeHHE  DWHINTEHHA  JUIS
dbotodpdexra, mnepBpld W BTOpPOM ToOCTyJaTel bopa, mOpUHIHM
COOTHOIIICHHS HeompeaenéHHocTed ['elizeHOepra, 3aKOHBI COXpPaHEHHUS
3apsAI0BOTO U MAacCOBOTO YMCEI U DHEPTUU B SIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO paciaja);

OMHCHIBATh (PU3UYECKHUE TPOIECCHl U SIBICHUS, HCIONIB3YS BEIWYUHBI:
HaIpsKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHINANT 3JIEKTPOCTATHYECKOTO
MOJI, PA3HOCTh TMOTEHIUAJOB, JJICKTPOABMXKYIAs CHJIA, WHIYKIHS
MarHuTHOTO TOJIsl, MarHUTHBIM TMOTOK, cujia AmIepa, UHAYKTUBHOCTb,
ANEKTPOABMIKYIIAS CHUJIa CAMOWHIYKIIMHM, SHEPrUsi MAarHUTHOTO IOJIs
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUNA WMIYJIbC, TOJHAs DSHEPrus,
DHEPTUs TIOKOS CBOOOJHOW 4YaCTHUIIbI, DHEPTUs M HUMIYJIbC (POTOHA,
MacCOBO€ YMCJIO U 3aps]l pa, SHEPTHSI CBSI3U S]Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUIUYECKUX  SIBIICHUMA:
AIEKTPOMArHUTHASI MHIYKIUSI, CAMOUHIYKIINS, pe30HAHC, UHTep(PepeHIus
BOJNH, Judpakmus, IUCIIEPCHs, TOJHOE BHYTPEHHEE OTpa)xKEHUE,
dboroanekTpudeckuii 3hdext (dbororddekr), ampda- m Oera-pacmaabl
anep, ramMma-usiydeHue snep, (pu3nyeckue NPUHIUIBL CIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMpPaBICHUE HHAYKIMA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeH1a;

CTPOHUTH N300pakeHHe, CO3JaBAEMOE TNIOCKUM 3€pKaJioM, TOHKOM JTMH30M,
U PaCCUUTHIBATh €T0 XapaKTEPUCTUKHU;

MPUMEHATh OCHOBOIOJATAlOUIME ACTPOHOMUYECKUE TMOHATHS, TEOPUU U
3aKOHBI JJI1 aHalu3a MW OOBACHEHUS (U3WUYECKUX TMPOIECCOB,
MPOUCXOJIAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAaxX, B MEKIaJaKTUYECKOU
cpene; ABHKEHUsI HEOSCHBIX TeJl, IBOTIOLNH 3BE3]] U BeelleHHOT;
IPOBOJUTH HCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIIUYUH C
WCIOJB30BAaHUEM TPSIMBIX HW3MEPEHUN, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJYYECHHOW 3aBUCHMOCTHU



bu3nYecKuX BETUYMH B BHUAEC TpadukoB ¢ y4€TOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEPEHU, JIeaTh  BBIBOABI IO  pe3yJbTaTaM
UCCJIeI0BaHNUS;

MPOBOAUTh KOCBEHHbIE M3MEpEHUs] (U3NYECKUX BEIWYUH, MPU ITOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIIEHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;
MIPOBOAUTH OMNBITHI MO MPOBEPKE MPEIOKEHHOW TUIOTE3bI: IIaHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHbIE pe3yJibTaThl U J€laTh BBIBOJ O CTaTyce MPEeIOKEHHOM
TUIIOTE3bI;

OMUCBHIBATH METO/IbI OJIyYEHHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOro1aTh mpaBuia 0€30MacHOro TPy/ia MPHU MPOBEICHUN MCCIICIOBAHUM
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, NPAKTUKyMa U  Yy4eOHO-
HCCIIEIOBATEIBbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

peliaTte pacy€THBIE 3aJadyd C SBHO 3aJlaHHOM M HESBHO 3aJaHHOM
¢u3nYeckol MOJIENbI0: Ha OCHOBAaHMM aHAJM3a YCJOBHUSL BBIOMPATH
(bu3nyeckue MoJen, OTBeYaroue TpeOOBaHUSAM 3aJayM, MPUMEHATH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNaThl (PU3UYECKUX TEOPH
MpU  MCHOJIb30BAHUM MaTEMaTHMUYECKUX METOJIOB pelIeHus 3ajad,
MIPOBOAUTH PAcUYEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh
pe3yAbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pE3yNbTaTOB;

pemaTh KadyeCTBEHHbIC 3a7aud, TpeOyIollhe NPUMEHEHUs] 3HAHUU U3
Pa3HBIX pa3lenoB Kypca PU3UKH, a TAK)KE MHTETPAIIUU 3HAHUN U3 IPYTUX
OPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyXJICHUH ¢ ONOPOM HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3NYECKUE SBICHUS;

WCIIOJIP30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX IIPOLIECCOB;

NPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OIEHWBATH TOCIECTBUS OBITOBOM M MTPOU3BOJACTBEHHOM
JESITENbHOCTA 4YEJIOBEKA, CBS3aHHOM C (PU3MYECKUMH TPOIECCaMU, C
NO3UIUI IKOJOTUYECKON O€30aCHOCTH, MPEACTaBICHUN O palliOHATBLHOM
MPUPOIONOIb30BAHUH, & TAK)KE€ Pa3syMHOM HCIOJIb30BAHUM JIOCTHKEHUUN



HAayKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pAa3BUTHS YEIOBEYECKOrO
00IIIECTBA;

OPUMEHSTh pa3iudHble CrocoObl paboThl ¢ MHpOpMaLUEH (PU3NUECKOro
COollepKaHUsI C MCIOJb30BAaHUEM COBPEMEHHBIX HMH(OPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIC
TEXHOJOTMM JJI1 TIOHMCKa, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAYYHO-MOMYJISIPHON MH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
UHpOpMaAlMY, MOJYYEHHOM M3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHANM3UpOBaTh  MOJIydyaemMyro  HH(OpManuioo W OIeHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK M HA OCHOBE
aHaJlM3a UCTOYHUKA HH(OPMALINH;

HPOSIBIATD OpraHM3aliOHHBIE u [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOATENLHOTO  NPUOOPETeHHs HOBBIX 3HAHUW B  Mpoliecce
BBINIOJIHEHHUSI IPOEKTHBIX U y4€OHO-UCCIIEIOBATENBCKUX pa0OT;

paboTaTh B TpyMNe C HCIOJIHEHHEM pa3jIMYHbIX COIHMAIbHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPyMIbl, PAlMOHAIBHO PACHpPEeNaTh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYallMsX, aICKBAaTHO OLIEHHWBATH BKJIAJ Ka)JOIro U3
YYaCTHUKOB T'PYMIIbI B pEIEHUE PacCMAaTPUBAEMON MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K OyAyiel npodeccuoHaIbHON AesTEeNbHOCTH O
CHEUATBHOCTIM (PU3HKO-TEUATBHOCTAM (PU3UKO-TEXHHUYECKOTO MPOQPHUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB DJIeKTPOHHbBbIE
Ne HanMeHoBaHMe pa3je/ioB H TeM (uudgposrbIe)
Kontpoabusie IIpakTnyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYUYHBINA METO/ ITO3HAHUSI ITIPUPO/IbI
1.1 Hayunsblii MeTO 1TO3HAHUS IPUPOBI 6 bubmmorexa TIOK
' Y A pHpo https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 6
Paznen 2. MEXAHUKA
but6mmoreka [JOK
2.1 Kunewarika 10 ! ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 1 2
Hlurammia 0 https://m.edsoo.ru/7f41bf72
. bubmmoreka [JOK
23 Cratika TBEpOrO TENA > ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
24 3aKOHBI COXpPAaHEHUS B MEXaHUKE 10 1 2 hitps://m.cdsoo.rw/7f4 1672
Hroro no pazaeny 35
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15 1 2 hitps://m.cdsoo.rw/7f41bf72
but6mmoreka [{OK
32 Tepmoaunamuka. TerioBsle MallIMHbI 20 1 hitps://m.cdsoo.rw/7f4 172
33 ArperaTHble COCTOSIHUS BelecTBa. Pa3oBbie 14 1 2 bu6numoreka [IOK


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

epexo/ibl https://m.edsoo.ru/7f41bf72
Uroro no pazneny 49
Paznen 4. DJIEKTPOJIUHAMUKA
bubmuoreka [JOK
4.1 24
IIEKTPHIECKOE nore https://m.edsoo.ru/7f41bf72
. . bubmmoreka [JOK
4.2 [ToCTOSAHHBIN JIEKTPUUYECKUIN TOK 24 3 hitps://m.cdsoo.r/7f41bf72
bu6nmorexa [IOK
4.3 Torit B pasTHHBIX cpefax 6 https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
5.1 ®u3HYECKU MPAKTUKYM 16 16
Hroro no paszneny 16
O0o001IeHNEe U cCHCTeMAaTU3alus 3HAHU N 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 28



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHme pa3je/ioB U TeM undposbie
Ne i/m P Konrpoabusie IIpakTnueckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
L1 Marnursoe none 14 ! I https://m.edsoo.ru/7f41c97
bu6mmorekxa [{OK
1.2 DneKTpoMaruuTHasi UHAYKIUS 13 1 2 hitps:/m.edsoo.ru/7f41c97
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
bubmmorekxa [JOK
. 1
2.1 Mexanuyeckue KoyeOaHus 10 1 hitps:/m.edsoo.ru/7f41c97
bubmnorexa [IOK
. 1
2.2 DJNeKTpOMarHuTHbIE KOJIeOaHus 15 hitps-//m.cdsoo.rw/ 74197
)3 MexaHu4eCcKHue U 3JIEKTPOMarHuTHbBIE 10 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97
bubmuorexa [JOK
. 2 1 1
24 Onrriia > https://m.edsoo.ru/7f41c97
Hroro no paszneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

3.1 Ocuoser CTO

Hroro no paszueny

5

1

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97



https://m.edsoo.ru/7f41c97
https://m.edsoo.ru/7f41c97
https://m.edsoo.ru/7f41c97
https://m.edsoo.ru/7f41c97
https://m.edsoo.ru/7f41c97
https://m.edsoo.ru/7f41c97
https://m.edsoo.ru/7f41c97

Paznea 4. KBAHTOBAS ®U3UKA

. bu6mmoreka [{OK
4.1 KopnyckysipHO-BOTHOBOU JyalInu3m 15 2 hitps-//m.cdsoo.rw/ 74197
4.2 ®dusuka aToma 5 1 bubmorexa HOK
https://m.edsoo.ru/7141c97
43 ®u3MKa ATOMHOTO SJIpa U AJIEMEHTAPHBIX 5 1 bubnuorexa [JOK
' YaCTHIL https://m.edsoo.ru/7f41¢97
Hroro no paszneny 25
Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
bu6nuoreka [JOK
5.1 DNEeMEHTHI aCTPOHOMUU M aCTPOPHU3UKH 12 https://m.edsoo.ru/7f41c97
Hroro no pazaeny 12
Paznen 6. PUSHUECKHWI MPAKTUKYM
6.1 PuU3HYECKUI IPAKTUKYM 16 16
Uroro no pazaeny 16
Paznen 7. OGOBHIAIOIIEE IOBTOPEHUE
CucremaTu3aius 1 0000IIeHNE
71 MIPEIMETHOTO COAECPIKAHUSI U OTIBITA L5
' JeSTeNbHOCTH, IPUOOPETEHHOTO TIPH
n3ydeHuu kypca pusuku 10 — 11 knaccos
Uroro no pazpeny 15
O0o001IeHre U cHCTeMaTU3alus 3HaHU N 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 25



https://m.edsoo.ru/7f41c97
https://m.edsoo.ru/7f41c97
https://m.edsoo.ru/7f41c97
https://m.edsoo.ru/7f41c97

IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara nupposeie
Tema ypoka Kourpoabnsie IIpakTuyeckue
n/n Bcero H3y4eHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

®dusuka — GpyH1aMeHTaIbHast HayKa o 1 bu6nuoreka [IOK
MpUpoIe https://m.edsoo.ru/ff0c32e2
Hayunblii MeTOA O3HAHUS U METO/IbI 1
UCCIeTOBaHMs (PU3NIESCKUX SIBICHUI
DKCIEPUMEHT U TEOPHS B MPOIIECCE
Mmo3HaHusI mpupoabl. Habmonenne u 1
AKCIIEPUMEHT B (hU3HKE
CrniocoObl n3MepeHus: GU3NIECKUX BETHUNH 1
AOCom0THAs U OTHOCHUTEIbHAS

OTPEIIHOCTH U3MEPEHUN PU3NIECK 1 bubmorexa [OK
MOTPELITHOCTH U3MEPEHUHN (PU3UUECKUX

P P https://m.edsoo.ru/ff0c33e6

BEJINYUH
MopenupoBanue B pusuke. Poias u mecto
¢buzuku B GOpMUPOBAHUHN COBPEMEHHON |
Hay4YHOW KapTHUHBI MUPA, B IPAKTUYECKOM
JIeATEeTbHOCTH JII0ACH
Mexanuueckoe apuxenue. Cucrema
orcueta. OTHOCUTEIBHOCTh MEXaHUYECKOTO | bu6mmorexa [{OK
newkenus. [Ipssmast u oOpaTHast 3a1a4n https://m.edsoo.ru/ff0c3508
MEXaHUKH
Pannyc-BekTop MaTepHaIbHON TOYKH, €T0 |

MPOEKIIMU Ha OCU KoopAuHAT. Tpaekropus.


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

10

[Tepememenue. Ckopocts. VX mpoekiuu Ha

OCH KOOpJAUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE JABUKECHUE.
I'paduyeckoe onricanue paBHOMEPHOIO
MIPSIMOJIMHEWHOTO JIBH>KECHUS

CrnoxeHue nepemMeIeHnii ¥ CKOpOoCTEH.
Pemenue 3anau

11

12

13

14

15

16

17

HepaBHoMepHOe BH>keHHE. MTHOBEHHas
CKOpOCTh. Y ckopenue. [Ipsamonnaeitnoe
JIBUJKEHHE C ITOCTOSIHHBIM YCKOPEHUEM
I'padpuaeckoe onrcanne NPSIMOTMHEHHOTO
JIBUJKEHHUS C IOCTOSIHHBIM YCKOPEHUEM
CBoOoHOE TIaZieHHne. Y CKOpeHue
CBOOOTHOTO MaJCHUS. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT

BPEMEHH U UX IpapUuKu

JIBmxenue tena, OpOIIEHHOTO MO YIJIOM K

ropusoHTy. JI/p «3ydeHue nBmxeHus Tena,

6pOH.I€HHOFO TOPU30OHTAJIBHO.»

KpuBonnHzeiinoe nBuxeHue. BHKeHHE 110
OKPYHOCTH. YTJIOBas U JMHEWHAs
ckopocts. [lepuoa u yacrora.

LleHTpOCTpEMUTENBEHOE U MTOJTHOE YCKOPEHHE

KonTponbnas pabota no teme
"Kuuemartuka"

IlepBb1it 3ak0oH HproToHA. HEpIMabHBIE

cucreMbl orcuéra. [IpuHImMI
OTHOCHUTEIBHOCTH I anmuiest.

but6mmoreka [JOK
https://m.edsoo0.ru/ff0c3620

bubmnoreka [JOK
https://m.edsoo.ru/ff0c39¢cc

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c372e¢

bubnmoreka [JOK
https://m.edsoo.ru/ff0c3ada

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3beq



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

HewnnepunanpHble cuCTEMBI OTCUETA

13 Cuna. PaBHojelicTByI0MIas cuna. Bropoi bubnmnorexa [JOK
3akoH Hprotona. Macca https://m.edsoo.ru/ff0c3be8

19 B3aumoneiictue ten. Tperuii 3akoH but6mmoreka [{JOK
Hprotona https://m.edsoo.ru/ff0c3be8
[Mpunnun cynepno3unuu cui. Pemenue

20 3a/1a4 Ha MpUMEHEeHUe 3aKoHOB HproToHa
3aKOH BCEMHUPHOIO TATOTEHUS.

21 DKBUBAJICHTHOCTh TPABUTAIIMOHHON U bubnmnorexa [JOK
nHEepTHOU Macchl. Cuiia TSKECTH U https://m.edsoo.ru/ff0c3d00
yCKOpeHue cBOOOIHOTO Ma/IeHus
JIBrkeHe HEOSCHBIX TE B UX

22 UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
KOCMHYEeCcKasi CKOpocTh. 3akoHbl Kerutepa
bubnuoreka [JOK

23 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.cdsoo.ru/fl0c3e 18

24 JlaGopatopnas pabora «M3mepenue
JKECTKOCTHU MPYKUHBL.»

Cuna tpenust. [Ipupoaa u BUABI CHJI TPEHUS.
25 I[BI/I)KZEHe B mHIz)(KSCTH M Tas3e ¢ yqéTT(I))M bubmmorexa ITOK
https://m.edsoo.ru/ff0c3{76
CUJIbI CONTPOTHUBIICHUSI CPEIBI
JI/aboparopnast padota «3mepenune

26 Koa(uImeHTa TpeHHsI ¢ IIOMOIIBIO
HAaKJIOHHOM 1IocKOoCTH. "

7 JaBnenue. ' napocTaTuueckoe AaBJICHUE.

Cuna Apxumena
)3 AoGcomotHo TBepaoe Teno. [locTynatensaoe

H BpallIaTCJIbHOC ABUXKCHUEC TBEPAOTO TCJIa


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

29

30

31

32

33

34

35

36

37

38

MoMeHT cUIbl OTHOCUTEINBHO OCH
BpaieHus. [1neqo cubl

CrnosxeHue cui, NPUIOKEHHBIX K TBEPAOMY
teiy. LleHTp TsxecTu Tena. Y cinoBus
paBHOBECHSI TBEPAOTO Tena. Buabl
paBHOBECHS

Konrponbnas padora no teme "IuHamuka.
Craruka TBepaoro tena'

Hmnysibc MaTepuaibHOW TOYKHU, CUCTEMBI
MaTepHaIbHBIX ToueK. [[eHTp Macc cucTeMsr
MaTCpHaAJIbHBIX TOYCK. TeopeMa O IBUKCHUHN
IICHTpa Macc

Nmnynbe cuibl 1 KI3BMEHEHHE UMITYJIbCa
Tena. 3aKOH COXPaHEeHUsI UMITYJIbCA.
PeakTuBHOE IBMKEHNUE

MoMEHT uMITyJIbca MaTepUaIbHON TOUKH.
IIpencraBiaeHre 0 COXpaHEHUU MOMEHTA
HMITYJIbCa B EHTPAJIBHBIX IOJIAX

Pa60Ta CHUJIbI HA MaJIOM U Ha KOHECYHOM
nepemenieHuu. ['papuyueckoe
npeJCTaBICHUE padOThI CHITBI. MOIIHOCTD
CHUTBI

Kunerndeckas sueprus. Teopema 06
W3MEHEHUY KHHETUICCKOW YHEPTHH
MAaTepHAIBHON TOUKHU

JlaboparopHas pabota «Onpenenenue

OHCPTIHUU U UMITYJIbCA IO TOPMO3HOMY ITYTH»

IloTeHnuanpHBIE U HENOTSHIIMAIBLHBIE CHIIBI.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c41a6

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

bubnuoreka [JOK


https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

39

40

[TorenumansHas s1eprus. Bropas
KOCMHYECKasi CKOPOCTb

Tpetbst KocMUYecKast CkopocThb. CBs3b
pa6OTI)I HCEIIOTCHIUMAJIBHBIX CHUJII C
M3MEHEHHEM MEXaHmIeCKOH OHEpTUn
CHUCTEMBI TeJl. 3aKOH COXpaHEHUS
MexaHudeckoi Hepruu JlabopaTopHas
pabota «/3ydyeHne 3aKk0Ha COXpaHEHHUS
HHEPrUH B MEXaHUKE C YYETOM JeHCTBUS
CUJIbI TPEHUS CKOJIBKEHUS

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHeHue bepHyum 11 uaeanbHON
KUAKOCTU

https://m.edsoo.ru/ff0c461a

41

42

Kontponbnas padora mo teme "3akoHbI
COXpaHEHHUs B MEXaHHKeE"

PazButue npeacrasieHuil o npupoae
teroTsl. OcHOBHBIE NojioxkeHust MKT.
Huddysusa. bpoyHoBCcKoe NBUKEHHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

43

CtpoeHue ra3000pa3HbIX, JKUAKUX U
TBEPABIX Tel. XapaKTep ABUKECHUS U
B3aUMO/ICVCTBUS YACTHI] BEIIECTBA

44

Macca u pazMepsl MOJIEKYJ (aTOMOB).
KonuuecTBo BemectBa. [locTosinnas
ABoraapo

45

46

Temnepatypa. TeroBoe paBHOBeCHE.
[Ikana [enscust

Wneanpublii ras. 'a3oBbie 3aKOHEI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4fde



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

VYpaBuenne MeHnneneena-Kiamnelpona.

47
Pemenne 3agau

48 Pewrenue 3anau

49 AOcomoTHas Temnepatypa. 3akoH JlaapToHa bubmorexa [OK

https://m.edsoo.ru/ff0c511e

50 W3omporieccsl B uealbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA

51 I'paduaeckoe npencraBieHue bubnmoreka [JOK
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa https://m.edsoo.ru/ff0c570e

52 OcHoBHoe ypaBHeHrne MKT

53 JlaGopatopHas pabota "H3yueHue
HM30XOPHOTO Mpolecca"

54 JlaGopaTtopnas padora "IIpoBepka
ypaBHEHUS COCTOSIHUSA"

CBs3b a0COMIOTHOM TeMmepaTypbl

55 TEPMOJUHAMHYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOM HEprUel MOCTYIaTEIbHOTO
TEIUIOBOT'O JIBM)KEHUS €€ YacTHl]

56 Konrponsnas padora no teme "OCHOBBI
MKT"

TepmonuHamuueckasi cucteMa. 3a/laHue
BHEIIHUX ycsioBuil 1t T/L cucteMsl.

57 Bueminue u BHyTpeHHUE TapaMETPHI. bubnmnoreka [JOK
[Tapametpsl T/ cuctembl Kak cpeaHue https://m.edsoo.ru/ff0c5952
3HAYEHUS BEJINYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

58 HyneBoe Hauano TepMOAMHAMUKH.

CamonpousBoibHas penakcanus TJ]


https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

59

60

CHCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaens naeanbHOro rasa B
TEPMOJAVHAMUKE. Y CJIOBUS IPUMEHUMOCTH
9TOU MOJEIN

VYpasuenue Menneneea-Knanelipona u
BBIPAKEHUE JUUIs1 BHYTPEHHEW SHEPTUU

61

62

63

64

BeIpaxxeHue 11 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO MJI€aIbHOIO Iasa.
KBazucratnueckue U HeCTaTUYECKUE
IIPOLIECCHI

DOnemeHTapHas paboTa B TEpPMOJAMHAMUKE.
Brruncnenue paboTsl 1o rpaduky mnpoiecca
Ha pV-auarpamMmme

Terutoniepeada Kak croco0 M3MEHEHUS
BHyTpeHHel 3Hepruu T/l cuctemsr 6e3
COBEpIIEHUSI paObOTHI

KOHBGKI_[I/ISI, TCIUIOMPOBOAHOCTD, NU3JIYUCHUC

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

65

66

KomnaectBo TennoTel. TemioéMKoCTh Tena.
Y,Z[eJ'II)HaH U MOJEIpHasa TEMIOEMKOCTHU
BEllleCTBA. Y AeIbHAs TEIIOTa CT' OpaHHuA
TOIIJIMBA

Pacuér xonu4yecTBa TEIIOTHI IpU
Teronepenaye

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c5¢36

67

68

[TonsiTre 06 agmadatHoM mpouecce. [lepBorit
3aKOH TEPMOAVHAMUKHU

KonngecTBo TemnoTsl 1 paboTa Kak Mephl
U3MEHEHUsS BHyTpeHHEH sHepruu T/1
CUCTEMBI

bubmoreka [JOK
https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

69

70

71

Bropoii 3ak0H TepMOAMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX MTPOIECCOB.
HeoOpaTMOCTh MPUPOTHBIX MTPOIECCOB

[IpuHIMIIBI IEUCTBHS TEIIOBBIX MAIIWH.
KII

Maxkcumanbaoe 3HaueHue KITJI. Ilukn
Kapno

bu6mmorexa [{OK
https://m.edsoo0.ru/ff0c6230

bubmnoreka [JOK
https://m.edsoo.ru/ff0c600a

72

73

Penrenue 3amau

DKOIOTrNYECKHUE aCIIEKTEI UCITOJIb30BaHUS
TEIUIOBBIX IBHTaTenei. TemnoBoe
3arpsi3HCHHUE OKPYKAIOIIEH CpeIbl

74

Pemenune 3agau

75

O06001IeHEe 1 cUcTEMaTH3alMA 3HaHUH 110
teme "Tepmonunamuka. TernnoBbie
MAaIIuHb"

bu6mmorexa [IOK
https://m.edsoo0.ru/ff0c6938

76

77

78

79

KonTponbHas padoTa no teme
"TepmoanHamuka. TerioBble MaliMHbI"

[TapoobpazoBaHue U KOHIACHCAIIUS.
Hcnapenue u kunenue. Y aeibHas TEILUIOTA
napooopa3zoBaHus

HacpllieHHbIE M HEHACHIIIEHHBIE N1aphl.
KavecTBeHHast 3aBUCHUMOCTD TJIOTHOCTHU U
JIaBJIEHMSI HACBIILIEHHOTO 1apa OT
TEMIIEPATYPbl, UX HE3ABUCUMOCTb OT 00bEMa
HACBIIIEHHOI0 Napa. 3aBUCUMOCTh
TEMIIEPATypbl KUIIEHUS OT JaBJICHUS B
AKHUJIKOCTU

Braxxnocts Bo3ayxa. AGCOMOTHAS U

bubnuoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

OTHOCUTCIIbHAS BJIAXKHOCTb

80 Pemenue 3anau
Teépnoe Teno. Kpucramnuueckue u
81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubmorexa HOK
https://m.edsoo0.ru/ff0c6510
KPHCTAJJIOB
%) [InaBneHue u KkpucTauIU3anus. Y aeabHas bu6mmoreka [IOK
terioTa miasieHus. CyOmumanus https://m.edsoo.ru/ff0c6708
23 JlaGopatopHas pabota "M3mepenue
yAEIbHOU TEIJIOTHI TUTABJICHHUS Jibjia"
Hedopmanuu TBEpIOTO Tena. PacTsxenue u
84 cxarue. Casur. Monyins FOwra. [lpenen
ynpyrux aedopmariuii
g5 JlaGopaTtopHnast pabota «M3meperne Mo Tyst
FOnra»
TermmoBoe pacmimpeHue XKUIKOCTEN U
86 TBEPABIX T€. AHFAPMOHU3M TETIOBBIX
KoJie0aHUI YacTHl] BEIIeCTBa
27 [TpeoOpazoBanue sHEprun B (ha30BBIX
nepexoax
bubnmoreka [JOK
88 YpaBHEHME TEIIOBOTO OanaHca hitps://m.cdsoo.ru/f0c6820
[ToBepxHOCTHOE HaTshKeHHE. KanumisipHbie
29 sBJeHUA. /[aBieHue o UCKpUBJIECHHON
MIOBEPXHOCTHIO XKuaKocTu. opmyna
Jlannaca
90 KonTponbnas pabota o Teme "ArperatHoie
cocTosiHuA BelecTa. Pa3zoBble MEPEXoabl”
91 DJeKTpu3aIus Tei U €€ MPOosIBICHUSI. bubmuoreka [JOK


https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

92

93

DnexkTpuueckuii 3apsia. [[Ba Buna
JIEKTPUYECKUX 3apsioB. [IpoBoHUKY,
JUDJICKTPUKHU ¥ TTOTYTIPOBOTHUKA

DneMEHTApHBINA ANEKTPUIECKUH 3apsil.
3aKOH COXpaHEHMs DJIEKTPHUYECKOTO 3apsiia

B3aumoneiictBue 3apsioB. ToueuHsle
3apsabl. 3akoH Kyiona

https://m.edsoo.ru/ffO0c6bcc

bubmnoreka [JOK
https://m.edsoo.ru/ff0c6bce

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6ced

94

95

96

97

Penrenue 3amau
Onektpuueckoe none. Ero neiictBue Ha

SJICKTPHUYCCKUEC 3aps1/Ibl

Hanpsx€HHOCTB 3JIEKTPUYECKOIO IOJIS.
[TpoOGubIii 3apsia. JlnauM HAPSKEHHOCTH
aneKTpudecKoro nosst. OqHOpoIHOE
AIEKTPUUECKOE T10JIE

IloTeHuIMaILHOCTH QJICKTPOCTATUYCCKOT'O

nojs. Pa3HOCTh IIOTEHIIMAJIOB U HaIIps’KCHUC

bubnmorexa [JOK
https://m.edsoo.ru/ff0c6df2

98

[ToreHmanbsHas 3HEprus 3apsa B
anekTpocratuyeckoM mnose. [loreHnnan
3JIEKTPOCTATUYECKOTO IO

bu6mmorexa [IOK
https://m.edso0.ru/ff0c6£00

99

100

101

102

103

CBs13p HaNPsHYKEHHOCTHU TOJISL M Pa3HOCTH
MOTEHIUAJIOB JJIS JIEKTPOCTATUYECKOTO
T10JISA

IIpuHIUII CyNIEPIIO3ULIMH DIIEKTPUYECKUX
noJien

Pemenne 3agau

ITone Toueunoro 3apsna. [losne paBHOMEpHO
3apsKEeHHOM cgepbl

[Tose paBHOMEPHO 3apsKEHHOTO 10 00BEMY


https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

wapa. [Tone paBHOMEpHO 3apsHKEHHON
0EeCKOHEYHOU TIOCKOCTH

IIpoBOAHMKY B 3JIEKTPOCTATHUYECKOM IIOJIE.

bubnuoreka [JOK

104
YciioBue paBHOBECHS 3apsii0B https://m.edsoo.ru/ff0c7018
105 JIMDIIeKTPUKY U TIOTYTIPOBOJHUKH B
ANEKTPOCTATUYECKOM I10JIE
Konnencarop. D1nekTpoéMKOCTh
106 KOHIIEHCATOpa. DIEKTPOEMKOCTD IIIOCKOI'O bubmorexa LOK
pa. p https://m.edsoo.ru/ff0c7126
KOHJIEHCATopa
107 [TapanienbHoe coeIMHEHNE KOH/IEHCATOPOB
108 ITocnenoBarenbHOE COETUHEHHE
KOH/IEHCATOPOB
but6mmoreka [{OK
109 OHeprus 3apsHKEHHOTO KOHZIEHCAaTopa

110

Penrenue 3anau

https://m.edsoo.ru/ff0c72¢c0

111

JIBrm>keHue 3apsKEHHOW YaCTHULIbI B
OJHOPOTHOM BJIEKTPHUUECKOM I0JIE

112

113

114

115

116

117

Penrenue 3amau

O06001IeHEe 1 cucTeMaTH3alusA 3HaHU 110
Teme "DnekTpudeckoe mnoie"
KonTponbhas pabora no teme
"DnexTpuueckoe mnose"

Cuna Toka. [locTosaHHBIN TOK. Y CIOBHS
CyIIECTBOBaHUS TOCTOSTHHOTO
AIEKTPUUECKOTO TOKa

Uctounuku toka. Hanpsbxkenne u 3/1C
3axon OMa aJ1s yyacTKa LEeIH.
DNEeKTPUYECKOe CONTPOTUBIICHUE


https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

118

119

33BI/ICI/IMOCTI> COHpOTI/IBHeHI/ISI O)IHOpO)IHOFO
MPOBOJHUKA OT €T0 JUIMHBI U TUIOIIA I
MOINEPEYHOTO CEUCHUS

Y esibHOE CONPOTHBIICHUE BEILIECTBA.
Penrenue 3anau

HOCJ’IGI{OB&TCHBHOC, ImapaajicjJbHOC,

bu6nmoreka [IOK

120 CMELIAHHOE COCINHEHUE ITPOBOIHUKOB https://m.edsoo.ru/ff0c7410
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPHUUECKUX
nenei. [Ipasuna Kupxroga
122 Pemenne 3anau
123 PaboTa snekrprueckoro Toka. 3aKoH bubmuoreka [{IOK
Jxoyns —Jlenna https://m.edsoo.ru/ff0c7838
JlabopaTtopHnas pabora «MccaenoBanue
124 BOJIbTAMIIEPHOMN XapaKTEPUCTUKU JIAMITbI
HaKaJMBaHUS
125 MoOIHOCTB 3IEKTPUUECKOr0o TOKa. Ternnosas
MOIIHOCTb, BbIJIETIsieMasi Ha Pe3UCTOpe
JlaboparopHas paboTa « MOITHOCT TOKA B
126 IIPOBOJIHUKAX IIPU UX MOCIEAOBATEIBHOM U
NapajuIeIbHOM COEAMHEHUN
127 O/1C u BHYyTpEHHEE CONPOTUBIIEHNE
HCTOYHUKA TOKA
128 3akon Oma 11 MOTHOM (3aMKHYTOM ) bubmuorexa [JOK
AJIEKTPUYECKOHN LETTH https://m.edsoo.ru/ff0c7ae0
JlaGopaTtopnas pabora «Omnpenenenne IJ1C
129 U BHYTPEHHETO CONPOTUBIICHUS NCTOYHUKA
TOKa.
130 MOoONHOCTh UCTOYHUKA TOKA


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

131

Kopotkoe 3ambikanue

132 KonzeHcaTop B ienu oCTOSIHHOTO TOKa
133 Pemenne 3amag
134 Pemrenue 3anau no reme "IlocTostHHBIM
AIEKTPUYECKUH TOK"
135 Pemrenue 3anad mo treMe "IlocTOSHHEIN
ANEKTPUYECKUH TOK"
136 Pemrenue 3anad mo treMe "IlocTOSHHEIN
AJIEKTPUUECKUN TOK"
137 O0001IeHNEe U cUCTEMaTH3aIus 3HAHUH 110
teMme "[1oCTOSHHBIN 3neKTpUUecKuil ToK"
138 KonTponbnas pabota mo teme "llocTossHHBIN
ANEKTPUUECKUH TOK"
DnekTpuyeckas MpOBOAUMOCTb PAa3INYHBIX
bu6 [HOK
. noIMoTeKa
139 BEIIECTB. DJICKTPUUYECKUI TOK B METasLIaxX.
https://m.edsoo.ru/ff0c84ae
CBepXnpoBOAMMOCTh
DIIEKTPUUYECKHI TOK B pacTBOpax U BuG 1OK
noImoTeKa
140 paciuiaBax 3JIEKTPOJHUTOB. 3aKkoHbl Dapaaes
https://m.edsoo.ru/ff0c82ba
JUTSL DJIEKTPOIIH3a
141 DnexTpuueckuil Tok B razax. [lnazma
142 DNeKTpUYECKUil TOK B Bakyyme. BakyyMHbIe
MIPUOOPHI
N bubnuotexa [JOK
143 DJIEKTPUYECKHUI TOK B MOJYIIPOBOJHUKAX 1
https://m.edsoo.ru/ff0c84ae
144 [TosrynpoBOIHUKOBBIE TPUOOPHI
DU3NYECKUI IPAKTUKYM I10 TEME
y
145 "N3mMepeHue cuiibl TOKA U HANIPSKEHUS B

LCIHU IOCTOSAHHOTO TOKA IMPH IMOMOIIH


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

146

147

148

149

150

AQHAJIOTOBBIX U ITU(POBBIX U3MEPHUTEIBHBIX
puoopoB"

@u3nYeCKUil PAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO ABUKEHUS C
LEJIbI0 OTIPEICICHUS MTHOBEHHOM
ckopoctu"

@u3UYeCKUl PAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
IBWKEHUH 110 HAKJIOHHOM IIII0CKOCTH"

@u3HYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsl CBOOOTHOTO
nageHunsa"

@u3nyeCcKuil MPaKTUKYM 110 TEME
"N3yueHue NBUKEHUS TeJla IO OKPYKHOCTH
C IOCTOSIHHOM IO MOJIYJIF0 CKOPOCThIO"

OU3NYECKHUIN TPAKTUKYM 10 TEME
"[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH
BpPEMEHH JIBIKEHUS OpycKa 10 HAKIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro
Macchr"

151

OU3NYECKHUI TPAKTUKYM 10 TEME
"N3y4yeHne IBUKEHHS CUCTEMBI TE,
CBSA3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuii 6;10K"

152

OUBNYECKHUI TPAKTUKYM 10 TEME
"U3mepenue koddhdumreHTa TpeHus mno
BEJIMYMHE YTIIOBOr0 KO PUIMEHTA
3apucuMocT FTp(N)"



153

154

155

156

157

158

159

160

161

@uU3HYECKHI MPAKTUKYM II0 TEME
"UccnenoBanue ycioBUid paBHOBECHS
TBEPAOTO TeJIa, UMEIOIIETO OCh BpallleHUs'

@uU3HYECKHM PAKTUKYM 110 TEME
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJA C
HUMITYJIbCOM CHJIBI"

@u3UYeCKUl PAKTUKYM 110 TEME
"N3yuenue nzobapHoro nporiecca”

@u3nyecKuil MPaKTUKYM 110 TEME
"U3mepeHue yaenbHON TEmIo€MKOCTH"

OU3NYECKHUI TPAKTHUKYM 10 TEME
"U3mepenue koddduimeHTa
MMOBEPXHOCTHOT'O HATSKECHUS"

@uU3HYECKHM PAKTUKYM 110 TEME
"N3yuyeHue npoTekaHus TOKa B LIETIH,
cozepxkalieit konaencarop"
@u3nYECKUl PAKTUKYM 110 TEME
"N3mepeHue yaeibHOTO COIIPOTUBIICHUS
MIPOBOJTHUKOB"

Du3nyecKuil MPaKTUKYM 110 TEME
"Habmronenue snexrponauza”

O000111eHE U cHUCTEMAaTH3alMs 3HAHUN 110
TeMme "Kunematuka"

162

163

O0001eHne U CUCTEMATH3aLMA 3HAHUH 110
teme " JIlunamuka"

O000111eH1E U cHUCTEMAaTH3aIis 3HAHUH 110
teme "Cratuka TBEepAoro rena'

164

O000111eHIE U cHUCTEMAaTH3aIis 3HAHUH 110



TeMe "3aKOHbI COXPAHEHUS B MEXaHHKe"

0O060011IeHrE U cucTeMAaTU3alus 3HAHUH 110

165 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON 1
teopun"
O06o001IeHre U CHCTEMATH3alNsl 3HAHUH 110

166 teme "Tepmonunamuka. TernnoBbie 1
MaIuHb"
O0001IeH e B CUCTEMATH3aIMs 3HAaHUH 110

167 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA. 1
®da3oBrie epexo b

168 O06001IeHrEe 1 cucTeMaTh3alus 3HaH! 110 |
TeMe "Dnekrpuyeckoe nose"

169 O0001eHne U CUCTEMATH3AIMA 3HAHUH 10 !
teMme "[1oCTOSHHBIN 2IeKTpUYecKuid TOK"

170 O06o01IeHre U CHCTEMATH3alls 3HAHUH 110 1
teme "Toku B pa3nuuHbIX cpegax"

OBIIEE KOJIMYECTBO YACOB I10 170 )3

ITPOTPAMME



INOYPOYHOE INTAHUPOBAHUE
11 KITIACC (mpo¢n.ib)

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabusie IIpakTnyeckue HMata
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI H3y"ICHHs
pecypcsbl
B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB U
bu6nmmorexa [JOK
IIPOBOJHUKOB C TOKOM. MarHuTHoe nosie. 1
https://m.edsoo.ru/ff0c9778
l'mnorte3a Ammepa
Bekrop marauTHOM nHAYKUuU. [TpuHnmn
CYNEpHO3ULMA MarHUTHBIX NoJied. JInHum 1
MarHUTHOM MHIYKIUU
MarsnuTtHo€ 10Jj1€e IPOBOJHUKA C TOKOM. | bubnnorexa [JOK
OnbIT Dpcrena https://m.edsoo.ru/ff0c98fe
JlabopaTtopHas pabora "JleiicTBue | 1

MAarHUTHOTO TOJIS1 HAa MPOBOJHUK C TOKOM"
Cuna Amnepa, e€ HanpaBJIeHUE U MOIYJIb

[Ipumenenue 3akoHa Ammepa.
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI

Pemenue 3amad o reme «Cuia Ammepar

Cuna JlopeHnua, e€ HanipaBJIeHUE U MOAYJIb.
JIBrm>keHue 3apsKEHHOW YaCTHILIbI B
OJHOPOJHOM MAarHUTHOM TI0JIE

Pa6ora cubl Jlopenia

bubnuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bubnuoreka [JOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

Pemenue 3anay no Teme «Cuna Jlopenma»

MarbauTtHoe 1oJie B BEIECTBE.

11
®deppoMarHeTHKH, rapa- u AMaMarHeTHKU
12 OcHoBHbIE CBOICTBA (heppOMarHeTUKOB.
[Ipumenenue hpeppoMarHeTukoB
13 Pemenne 3ama4u o reme "MarautHoe moJjie"”
14 KonrponsHas pabora no teme "MarautHoe
nosie"
15 SIBIIeHME NEKTPOMArHUTHOW UHAYKIWH.
[ToTok BekTOpa MArHUTHOW UHAYKIIMU
16 OJC unaykuuu
JlaGopaTtopHas pabota "HcciaenoBanue
17 SIBJIICHUS DJICKTPOMATrHUTHOU WHAYKIIHUH.
Koncrpyuposanue Tpanchopmaropa”
18 3aK0H JIEKTPOMAarHUTHOW WHIYKIIHH bubmuorexa [JOK
®dapanes https://m.edsoo.ru/ff0cal 50
19 Buxpesoe anexrpuueckoe noise. Toku @yko
20 JlaGopaTtopHas pabota "HcciaenoBanue
BUXPEBOT'0 AJIEKTPUIECKOTO mos"
1 OJ1C uHAYKIMH B ABUKYIIAXCS
MIPOBOTHUKAX
22 [IpaBuno Jlenna
” WNunykTuBHOCTE. KaTylika HHAYKTUBHOCTH B bu6mmoreka [IOK
L€ TTIOCTOSIHHOTO TOKA https://m.edsoo.ru/ff0ca600
24 SBnenue camounaykuuu. SJC


https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

CaMOMHAYKIINHU

3Hepr1/151 MAarauMTHOTI'O ITOJIA KaTyIIKH C

25 TOKOM. DJIEKTPOMArHuTHOE I0JIe
2% O00011eHrEe U CUCTEMATH3aIMs 3HAHUH 110
TeMe "DneKkTpoaruHamMuKa"
7 KonTponbHas pabota mo Teme Bbubnuoreka [JOK
"DnekTpoguHaMuKa" https://m.edsoo.ru/ff0cad58
)3 KonebarenpHas cuctema. CBOOOIHBIC bubmmorexa [JOK
KoseOanus. [lapMoHUYecKue KoJieOaHus https://m.edsoo.ru/ff0caf06
29 Kunemarnueckoe ¥ THHAMHYECKOE OIMCAHUE
KoJIe0aTEIbHBIX IBIKEHNHN
DHepreTudeckoe onucanue. BeiBos
30 JTUHAMHYECKOTO OIMCAHUS TAPMOHHUYECKUX
KOJICOaHMI M3 UX SHEPTETHIECKOTO U
KHHEMAaTHUYECKOI'0 OIMMCAHUS
31 Ammntyaa u a3za kojaedaHuit
[Tepuon u wactora konebanuii. [lepuon
MaJIbIX CBOOOIHBIX KOIeOaHUH
32 MaTeMaTHYecKoro MastHuka. [lepuon
CBOOOIHBIX KOJICOAHUN TIPYKUHHOTO
MasTHHKA
13 JlabGopaTtopHas pabora "3ydyeHue
KOJIEOAHUH NPYKUHHOTO MasgTHUKA"
34 3aryxaromue kojeOanus. BeiHyk1eHHbIE

35

KosieOanus. Pesonanc

ABTOKOJIEOaAHUS



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

0O0001IEeHNE U CUCTEMATHU3AIN 3HAHUH 110

36 Tteme "MexaHnuueckue KonebaHus"

37 Konrponbnas pabora o Teme
"Mexanudeckue KojeoaHus"

13 DJeKTpOMarHuTHbIE KOJICOaHUsI. bubnmnorexa [JOK
KonebarenbHbIit KOHTYD https://m.edsoo.ru/ff0cb820
®opmyna Tomcona. CBsi3b aMILTATY ABI

39 3apsiga KOHJIeHCaTopa ¢ aMIUTUTY 10U CHIIbI bubmorexa LHOK

https://m.edsoo.ru/ff0cb9c4
TOKa B KOJIEOATEILHOM KOHTYpE

40 3aK0H COXpaHEHUS YHEPTUHU B UI€ATHHOM
KoJIeOaTeIbHOM KOHTYpE
3aryxaromiye JIeKTPOMarHUTHBIE KOJICOaHMsI.

41 BrIHYXI€HHBIE 3JIEKTPOMATHUTHBIE bubmmorexa LIOK

https://m.edsoo.ru/ff0cbb86
Kosie0aHus

47 [Iepemennslii Tok. Pe3uctop u KoHaeHcaTop bubmmorexa [JOK
B L[ENY IEPEMEHHOI0 TOKa https://m.edsoo.ru/ff0cbd34

13 Karyimka "HIyKTUBHOCTH B IIETIH
NEPEMEHHOT0 TOKa

44 3akon Oma JJis SIEKTPUUYECKON Lenu
MEePEMEHHOTO TOKa
MomHOoCTh EPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U AEHCTBYIOIIEE 3HAUYCHUE
CUJIBI TOKA U HANPSKEHUS

46 Pe3oHaHC B 35ekTprUecKoi 1enu

47 Pewenne 3anau

43 Wneansublif Tpanchopmatop. [Iponssonactso,

nepegava v NoTpedaeHue dIEKTPUUECKON


https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

SHEPruu

DKOJIOTMYECKHE PUCKU TIPU IPOU3BOJICTBE

49 anekTpo3neprun. Kynbrypa ucnosib3oBaHust
3JICKTPOIHEPTUH B TOBCEAHEBHOM KU3HU
50 Pemenne 3agau
51 O0001IeHne ¥ CUCTEMATH3AIM 3SHAHUH 110
TeMe "DIeKTpOMarHuTHbIe KojebaHus"
57 KontpoinbHast pabota "DneKTpoMarHuTHbIC
KoneOanus"
53 Mexanndeckre BOIHbI. XapaKTepUCTUKH bubnmnoreka [JOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/ff0ccas54
54 CBolicTBa MEXaHUYECKHUX BOJIH
bubnuorexa IHOK
55 3ByK. XapaKTepUCTUKHU 3ByKa 1
https://m.edsoo.ru/ff0cccOc
56 HNudpaszsyk u ynprpazsyk. [llymoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl
57 Pemmenue 3agau
53 DneKTpoMarHuTHbIC BOJHBI. M3myuenue bubnuorexa [JOK
3IIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe(
59 DHeprus JIeKTPOMarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH
[IIxana 37eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHne >eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY
61 [TpuHIATIBEI paTuOCBS3U U TEICBUICHHUS.

Pa,Z[I/IOJ'IOKaI_II/IfL :‘)HCKTpOMaFHI/ITHOC


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

62

3arpsAI3HEHUE OKPYXKAIOIIEH CpeIbl

KonTponbHast padora no teme "Konebanus u
BOJIHBI"

63

Cgert. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHEHUsl CBETa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cd350

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHEMHOTO PacIIpOCTPaHEHUsI CBETA

Ortpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN [TOKA3aTeNb IPEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbll yroi MOJIHOTO BHYTPEHHETO
OTpPaKEHUs

JlaGoparophas pabota "HccnenoBanue
IPEJIOMJICHUS CBETa Ha TPaHHUIIE pa3Jielia
BO3lyX-CTEK/IO"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd4e0

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd 716

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

68

Xon nydeit B mpusme. Jlucnepcus cpera.
CnoxHbIl cocTaB Oenoro ceera. L{per

69

70

71

JInn3zel. DOKyCHOE PaCCTOSHUE U ONITUYECKAS
CHJIa JIUH3BI

[TocTpoenue n3o0pakeHuii B IMH3aX U UX
CUCTEMaX. Y BEJINYEHHE JTMH3BI

Pemenne 3a/la41 Ha IIOCTPOCHUC
1/1306pa>1<eH1/11?1, MOoJIy4a€MbIX € ITIOMOIIBIO
JINH3

bubmuoreka [JOK
https://m.edsoo.ru/ff0cddle

72

I'ma3 kak onTuyeckas cucTema


https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Pewenne 3amau. IIpenensl npuMeHMMOCTH

73 N

TreOMETPUUYECKOM ONTUKU
74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUs
75 Hucnepcus cera

but6mmoreka [JOK
76 HNurepdepenuus creta
pdep https://m.edsoo.ru/ff0ced22

77 KorepenTHble UCTOYHUKHU. Y CIIOBUS

HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB
78 Pemenue 3agau
79 [IpumeHnenue naTEephepeHITUN
80 Judpakmus ceeta
81 JlaGopartopHas pabota "HaOnronenue

uHTepdepeHrn U Judpaknun ceera'
%) HMudpakuronnas peméTka. Y cioBue

HaOII0ICHUS TJ1aBHBIX MAKCUMYMOB

JlabopaTtopHas pabota "OnpeneneHue JITUHbI
83 CBETOBOH BOJIHEI C IIOMOIILIO

Tu(PaKIIMOHHON pemeTK"
%4 [Tonepe4HOCTH CBETOBBIX BOJIH. bubnunorexa [JOK

[Tonapuzanus cBera https://m.edsoo.ru/ff0cf02e
85 CBeTOBbIC SABJICHUS B IPUPO/IE
26 O06001enre u cucTeMaTU3aIys 3HaHUM 110

teMe "OnTtuka"
87 KonTtponbHas padora no teme «OnTuka»
88 ['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOM


https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

MEXaHHUKH. 3aKOHBI SJICKTPOANHAMHKHU U
IIPUHIOUIT OTHOCHUTCIIbHOCTH

ITocTynartel cienuanbHOU TEOPUU

bubnuoreka [JOK

89 OTHOCHUTEIBHOCTH https://m.edsoo.ru/ff0cf862
[IpocTpancTBEHHO-BPEMEHHOW MHTEPBAJ.
[Ipeo6pazoBanus Jlopenma. YcnoBue
90 H;)I/I‘-II/III;HOCTI/I. OTHOEI/IT;ILHS(I)CTB Brbmrorexa LIOK
OJJHOBPEMEHHOCTH. 3aMe IEHHE BPEMEHH U hutps://m.edsoo.ru/ffcfad2
COKpallleHHE JITTUHBI
01 DHeprus U UMIYJIbC PEISITUBUCTCKOM
YaCTHUIIBI
9 CBs13p Macchl € SJHEPIUEN U UMITYJILCOM bubnnorexa [JOK
PENATUBUCTCKON YaCTHUIIBI. DHEPTHUsI OKOS https://m.edsoo.ru/ff0cfc68
93 PaBHOBecHOE TeII0BOE U3ITyUeHHE. 3aKOH
cMenieHus: Buna
94 KonTponbnas pabota "Ocnost CTO"
bubnnorexa [JOK
95 I'unoresza M. I1nanka o kBantax. @OTOHBI hitps://m.c dsogm If0cfel6
96 DHeprusi U UMIyJIbC GOTOHA
97 ®otorddext. Onpiter A. I'. Cronerosa. bu6mumoreka [IOK
3akonsl poTorddexra https://m.edsoo.ru/ff0cffc4
08 VYpaBHenue DiiHirelHa 11 GoTorPdexTa. bu6nuoreka [IOK
"Kpacnas rpanuna” potorddexra https://m.edsoo.ru/ff0d015¢e
bubnnorexa [JOK
99 Hasnenue ceera. OnbiTel [1. H. JIeOGenena hitps://m.c dsocI)_.[m 00426
100 BosHOBEIE CBOMICTBA YaCTHIL

101

Bounsl ne bpoins. Jlnuna BonHs ae bpoiis

1 pa3Mepbl 00J1aCTH JIOKAIU3aluu


https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

JIBHOKYILIEHCS] YaCTULIBI

102 KopmyckynsipHO-BOITHOBOM yaJIn3M

103 Judpakuus >1eKTPOHOB Ha KPUCTAIIIAX
Crenuduka u3MepeHuii B MUKPOMHUPE.

104 CooTHollIeHUs HEOTIPEACIIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3amaq

106 Pemenue pacu€THeix 3ama4

107 KonrtponsHas padora no Teme:

"KopmyckyisipHO-BOJTHOBOM Jyain3m"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnuorexa [JOK
[Inanerapuas mozens aroma Pesepdopna https://m.edsoo.ru/ff0d091a

bubnnorexa [JOK

109 Hoctynater bopa https://m.edSO(I)_.[m/fdeOafa

110 Buap ciektpoB. CriekTp ypoBHE# SHEpruu bubnuorexa [JOK
aroma BOJI0poaa https://m.edsoo.ru/ff0dOafa

11 CrioHTaHHOE U BBIHYKJIEHHOE U3JTyUYEHUE
ceera. Jlazep

112 JlaGopartopHas pabota "M3yuyeHue crekrpa bub6mmoreka [IOK
BOJIopoja 1o gororpadpun’ https://m.edsoo.ru/ff0d0ca8
Hyxnonnas monens sinpa I'eiizen6epra-

113 I/I]};aHeHKO. 3apjz[ u MESCOBOG ‘II/ICJ‘I(Ij sapa. bubmorexa HOK
M30TOMBL. PaHOaKTHEHOCTS https://m.edsoo.ru/ff0d0fd2
3aKkOoH paanoaKTUBHOIrO pacnana. CBoiicTBa

114 HMOHU3HPYIOLIEro N3JIy4eHus. BiausHue bubnnorexa [JOK
PaavoOaKTUBHOCTHU HA )KUBbIE OPTraHU3MBIL. https://m.edsoo.ru/ff0d1162
Jo3umerpus

115 DHeprus cBA3M HyKJIOHOB B sifipe. SnepHble bubnnorexa [JOK


https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

116

117

cuisl. Jledext Macch siapa. SnepHbie
peakiuu. SnepHsie peakTopsl. [Ipodnemsr
yIPaBIseMOro TEPMOSJIEPHOTO CUHTE3A.
DKOJOTHYECKHE aCTIeKThI PA3BUTHS SIEPHON
JHEPTETUKHU

Metoapl perucTpaiuy 1 UCCIeI0BaHMS
3JIeMEHTapHBIX YacThil. DyHaaMeHTaTbHbIC
B3aUMOJIEUCTBUS. bapuoHbl, ME30HBI
nentoHsbl. [IpeacraBnenune o CTanmapTHOU
Mozenu. KBapk-riitooHHast MOJIeb aipOHOB

JlaGopaTopHas pabota "M3y4ueHue TpeKoB
3apsHKEHHBIX YacTHII 1o ¢oTorpadusm”

https://m.edsoo.ru/ff0d1356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

118

119

Oransl pa3BUTUS ACTPOHOMHUU. 3HAUEHHE
aCTPOHOMMHU

[IpumeHnMOCTh 3aKOHOB (1)1/131/110/1 I
00BSICHEHHS PUPOBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMHUYECKIX
HUCCIIETOBAaHNU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1784

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
pazuoTenecKonsl, BHEaTMoc(hepHas
aCTpPOHOMUS

121

122

123

Bun 3Bé3nH0T0 HebOa. Co3Be3us, ipKue
3BE3/bI, ITAHETRI, UX BUIMMOE JIBM)KCHHUE
Comnueunas cuctema. Comarte. Conneunas
akTUBHOCTh. McTounuk sHeprun CoJiHIA U
3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
Jnarpamma "cnekTpajabHbIH Ki1acc —


https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784

124

CBETUMOCTE"

3BCSIIBI TJIaBHOM IIOCIEI0BATCIILHOCTH

125

Bnytpennee ctpoenue 38€31. CoBpeMeHHbBIE
MPEJCTABICHUS O IPOUCXOKICHUH U
sposronun CoJiHIIA ¥ 3BE3]1. DTallbl JKU3HHU
3BE3]T

126

127

Mueunsiii [1yTe — Hama ["amaktuka. Tumsl
ranakTuk. YEpHbIe ABIPHI B AApaX TaJaKTUK
Bcenennas. Paciupenue Beenennoit. 3axkon
Xab6ma. Teopust bonpiioro B3peIBa.
PennkroBoe uzinyueHue

128

MacmraGHast cTpykTypa Beenennoii.
MeraranakTuka

129

KontponbHas padota "®usrka aTOMHTOTO
anpa. Actpogpusuka"

130

131

132

133

134

DU3HUECKUIN PAKTUKYM I10 TEME
"UccnemoBanue OeiCTBUS HOCTOSHHOTO
MarHuTa Ha pamMKy ¢ TOKOM"

®dusnyeckuil npakTukyM no teme "M3yuenue
3aBUCHUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"

Du3HUECKUil MPAKTUKYM I10 TEME
"UccnenoBanue sIBIEHUS 31€KTPOMArHUTHON
UHIyKUIUN"

dusnueckuii mpakTukyM 1o teme "Coopka
MOJIENH 3JIEKTPOMAarHUTHOTO TeHepaTopa”
®uU3HYECKU PAKTUKYM I10 TEME
"U3mepenue nepuoga CBOOOTHBIX KOJIEOaHMI
HUTSHOTO U IPY>KUHHOT'O MasgTHUKOB"



135

136

137

138

139

140

141

142

143

Pu3HYECKU MPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPIUU B IIPYKUHHOM
MasTHUKE"

PuU3HYECKU NPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOTO TOKa yepe3
IIOCIIEI0BATEIBHO COEIUHEHHBIE
KOHJICHCATOP, KaTylIKy U pe3ucTop"

®uznyeckuil npakTukyM no reme "Msyuenue
rapamMeTpoB 3ByKOBOW BOJHBI"

DU3NYECKUI TPAKTUKYM 110 TEME
"ITosrydyeHne n300pakxeHUsl B CUCTEME U3
MIJIOCKOTO 3€pKajia v JTUH3bI"

DU3NYECKUN TPAKTUKYM 10 TEME
"N3mepenue poKyCHOT0 pacCTOSTHUS
paccerBaronMX JuH3"

@u3HYECKUI MPAKTUKYM I10 TEME
"Habmonenue aqudpakunn, nHTEphEepeHITnN
Y ToJIIpU3aIu ceeta'

DuU3HYECKU MPAKTUKYM I10 TEME
"Onpenenenrie UMITYJIbCA U SHEPTUH
PEISITUBUCTCKHUX YacTHIL (110 hoTorpadusim
TPEKOB 3aPSKEHHBIX YaCTHLl B MATHUTHOM
noJie)"

®u3HUECKU MPAKTUKYM I10 TEME
"N3mepenue noctossHHOM [1nanka Ha ocHOBE
uccnenaoanus horodddexra"

PU3HYECKUI PAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3pekeHHOTO



144

145

aTOMapHOT0 BOJIOPOJIa U U3MEPEHNE
nocTossHHOU Punbepra”

®usnyeckuil npakTukyM no teme "Msyuenue
HOTJIONIEHHSI OeTa-4acTHIl ATFOMHHAEM "

Pu3nUeCcKUil NPAKTUKYM I10 TEME
"HaOaronenus 386314010 Heba
HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX TMPUIIOKCHHUH N5t
oTpeieNICHUs TIOJI0KEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO /IaTy: OCHOBHBIE
co3Be3nusi CeBEepHOTO MOTYyIIapus U IPKUE
3BE3BI"

146

O06001IeHrEe U CUCTEMATU3AIM 3HAHUM.

Ponb pusuky u actpoHOMUH B

YKOHOMHMYECKOM, TEXHOJIOTHUSCKOM, 1
COIMAIBHON 1 ATUYECKOM chepax

JIEITEIIbHOCTH Y€JIOBEKA

147

O0001IeHre 1 cucTeMaTH3alusg 3HAHNI.
Ponb 1 MecTo pu3HMKM ¥ aCTPOHOMUHM B 1
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

148

149

150

O06o0mIeHne 1 cucTeMaTU3aIMs 3HAHUH.
Ponb dpuzndeckoii Teopun B GOpMUPOBAHUN
MIpe/ICTaBICHUM 0 PU3NYECKON KapTUHE
MHpa, MECTO (GPU3NYECKON KapTUHBI MUpa B
00IIeM psTy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEACTaBICHUN O IpUpOAe

O0001IEeHNE U CUCTEMATHU3AIIMs 3HAHUH 110
teme "Kunemartnka"

O0001IeHEe ¥ cUcTeEMaTU3alus 3HAHUI 1O 1



teme "Kunemarnka"

O0001IeHYE ¥ cCUCTEMATU3aLMU 3HAHUMN 10

151 | |
teme "JluHamuka

152 O00011eHrEe U CUCTEMATH3aIMs 3HAHUH 110
teme "Craruka TBepaoro tena'

153 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUI 110
TeMme "3aKOHbI COXPAaHEHUS B MEXaHUKe"
O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUI 110

154 Tteme "OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOMN
Teopun"

155 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Tepmoaunamuka. TermmoBbie MaIMHbI"
O0001IeHre 1 cucTeEMaTH3au 3HAHNUH 110

156 TeMme "ArperaTHble COCTOSIHUSI BEIIECTBA.
®da30BbIe IEPEXOBI"

157 O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUI 110
TeMe "DnekTpudeckoe nosue"

158 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUI 110
teme "[1oCTOsSHHBIN 2neKTpUUeCKuil TOK"

159 O00011eHrE U CUCTEMATH3aIMs 3HAHUH 110
teme "Toku B pa3nnyHbIX cpepax”

160 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUI 110
teme "MarautHoe nose"

161 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUI 110
TeMe "DIeKTpOMarHiuTHas MHAYKIus"

162 O0001IeHre ¥ cucTeMaTU3alus 3HaHUH 110
TeMme "Mexannueckue kojieoanus"

163 O0001IeHre ¥ cucTeMaTh3alus 3HaHUH 110



TeMe "DIeKTpOMarHuTHbIC KojeOaHus"

O0001IeHYE ¥ cCUCTEMATU3aLMU 3HAHUMN 10

164 Teme "MexaHUYeCKHe U 3JIEKTPOMarHUTHbIE 1
BOJIHBI"

165 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH 110 1
teme "OnTuka"

166 O0001IeHre ¥ cucTeEMaTH3aus 3HAHUH 110 i
teme "OcuoBel CTO"

167 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10 i
teMe "KopmycKyIspHO-BOJIHOBOM Ayanu3m"

168 O06o001IeHre U CUCTEMaTU3aIMs 3HAaHUH 110 1
teme "®duzuka aroma"
O0001IeHre 1 cucTeEMaTH3au 3HAHNUH 110

169 teme "®du3nuka aTOMHOTO sapa 1 1
3J€MEHTapHbIX YacTull"

170 O06001IeHre U CUCTEMATU3aIMs 3HAHUH 10 i
Teme "DneMeHThl acTpopU3UKH"

OBILIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 170 25




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJIbHOM IPOI'PAMMBI10 KJIACC

Kon
NpoBePsIeMOro
pe3yJabTara

10.1

10.2

10.3

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbI CpeiHero 001ero odpasoBanus

JleMOHCTpHpOBATh Ha MPUMEpPaxX pojb U MECTO (PU3UKH B (OPMHPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHUHBI MUPA, B Pa3BUTHUM COBPEMEHHON TEXHUKU
Y TEXHOJIOTUH, B IPAKTUYECKON JEATEIbHOCTH JIIOIEH

VY4uuThIBaTh TpaHUIBl NPUMEHEHHs H3YYEHHBIX (U3MYECKUX MoJeneil:
MaTepHajbHasi TOUKa, MHEpLHUaIbHas CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TEJI0, UACAIBHBIN I'a3; MOACIINA CTPOCHUS I'a30B, KUAKOCTEN U TBEPIABIX TEIl,
TOYEUHBIN HJIEKTPUIECKHIA 3apsi/l — IPU PEIICHUN (PU3NIECKUX 3a/1au

Pacnio3naBath ¢usznueckue sBneHus (Mporecchl) U OObSICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISPHO-KUHETUUYECKON TEOpHUH  CTPOCHUS
BEILIECTBA UM DJIEKTPOJAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE
NPSIMOJIMHEMHOE JIBIDKCHHE, CBOOOJHOE TAJeHUE TeJ, JBWIXKEHHUE 10
OKpYKHOCTH, MHEpLHs, B3aumojeictBue Ten; auddysus, OpoyHOBCKoe
JBIDKEHUE, CTPOEHUE >KUIKOCTEH W TBEPABIX TEJ, U3MEHEHHE O00BhEMa Tel
NPy HarpeBaHWW (OXJTAXKIEHWH), TEIUIOBOE paBHOBECHE, WCIApEHHE,
KOHJICHCAlUsl, IUIaBJICHUE, KPUCTAIIN3AIUs, KUIIEHUE, BJIAXXHOCTh BO3/IyXa,
MOBBIIIICHUE JAABJICHUS Ta3a IPU €r0 HarpeBaHUU B 3aKPBITOM COCY/E, CBSI3b
MEXIy HapaMeTpaMH COCTOSIHUS ra3a B M30IPOLIECcCax; JIEKTPU3ALMS Tel,
B3aMMO/ICUCTBUE 3aps 0B

10.4

10.5

10.6

OnuceiBaTh MEXaHUYECKOE IBUKEHHE, MCTIONb3Ys (PU3NUECKUE BEITUUHHBI:
KOOpJMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMILyJIbC  Tejla, KUHETUYEeCKas DHEpPrus, IOTCHIUalbHAsA JHEPIHUs,
MexaHudeckas paboTa, MexaHW4ecKass MOULIHOCTb, IIpU  ONHCAHUHU
MPaBUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT HCHOIB3YEMBIX BEIMYUH, HX
0003HaUYEeHNUS U E€IUHUIIBI, HAXOAUTH (OPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO
($u3NYECKyI0 BEIMYUHY C APYTUMH BETHYUHAMUA

OnuceiBaTh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBJIICHMUS,
UCTIONB3Ysl (pU3MUecKre BEIMYMHBL: JaBJICHHUE ra3za, TeMIeparypa, CpeaHss
KHUHETHUYECKas SHEprus Xa0THYECKOTO JIBUKEHUS MOJIEKYJI,
CpPEeIHEKBaJpaTU4YHAsi  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSISI dHEprusi, padbora raza, KOAdQ(UIMEHT IMOJIE3HOTO IEHCTBUSA
TEIJIOBOTO JIBUTATENIS; MPU OMUCAHUU MPABUILHO TPAKTOBATh (HYU3UUECKUN
CMBICTT UCHOJB3YEMBIX BEIUYMH, UX OOO3HAUYEHHUS U €IUHUIbI, HAXOIUTh
(GbopMyInbl, CBA3BIBAIOIIME JaHHYIO (PU3UYECKYI0 BEIHYMHY C JIPYTUMHU
BEJIMYMHAM

OnuceiBaTh  M3yYEHHbIE  JJIEKTPUYECKHME  CBOMCTBA  BEIIECTBA U



10.7

10.8

10.9

AJICKTPUYECKUE SIBICHUS (IIPOILIECCHI), UCIIONB3Ys (DU3NUECKUE BEITUIHHBI:
JNEKTPUYECKUI 3apsl, OJJIEKTPUYECKOE TI0Jie, HANpsHKEHHOCTh IO,
MOTEHITMAN, PA3HOCTh MOTEHIIUAJIOB; MPU OMMCAHUH MPABUILHO TPAKTOBATH
(u3MYECKUN CMBICI UCTIONB3yEeMbIX BEIHUWH, UX 0003HAYECHUS U EAHHMUIIBI;
yKa3bIBaTh (DOPMYIBI, CBS3BIBAOIINE TaHHYIO (U3NYECKYI0 BEITUYHUHY C
JpPYTUMU BETUYMHAMU

aHAJTM3UPOBATh (PU3UYECKUE TPOIECCHI M SBJICHUS, UCTIONL3Ys (HU3UIECKUE
3aKOHbl M NPUHLMIIBL 3aKOH BceMupHOro taroreHus, I, II u III 3akonsl
HproToHa, 3aK0H COXpaHEHUS MEXaHMYECKOW SHEPruH, 3aKOH COXpPaHECHUS
HUMITyJIbCa, MPUHUUI CYNEPHO3ULUMU CHJI, MPUHUUII PaBHOIPABUS
WHEPIMAIBHBIX CHUCTEM OTCUYETA; MOJEKYJISIPHO-KUHETHYECKYIO TEOPHIO
CTPOCHUSI BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KHUHETUYECKOM
SHEPIUU TEIUIOBOTO JIBWKCHHS MOJICKYJ C aOCONIIOTHOW TeMIepaTypoH,
MEPBbI  3aKOH TEPMOJWHAMHKH; 3aKOH COXPAHCHHS DJIEKTPUUYECKOTO
3apsiga, 3akoH KynoHa; mpu 3TOM pas3iuyaTh CIOBECHYIO (DOpPMYIHpPOBKY
3aKOHa, €r0 MAaTeMAaTHYECKOE BBIPAKECHHE U YCIIOBUS (TpaHUIIBI, 00JIaCTH)
MIPUMEHUMOCTHU

OOBSCHATD OCHOBHBIE TPUHIUMBI JEHCTBUS MallMH, NpUOOpPOB U
TEXHUYECKUX  yCTPOMCTB;  pa3iuyaTh  yCIOBUS HMX  0O€30MacHOro
UCIOJIb30BaHUS B TIOBCETHEBHOM KU3HU

Brimonaare SKCIICPUMCHTBLI MO HCCICAOBAHHIO q)HBI/I‘-IGCKI/IX SIBJIEHUU U
IIPOLIECCOB C UCIIOIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUM; IIPU 3TOM
dhopmynupoBaTh mpobaemMy (3a7avy) U TUIOTE3y y4eOHOTO IKCIIEPUMEHTA,
coOHMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO 000PYIOBaHUs, MPOBOJAMUTE OIIBIT
1 GOPMYITHPOBATH BBIBOIBI

10.10

10.11

OcymiecTBIATh MpsIMbIE U KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEIHYHH;
P 3TOM BBIOMpPATh ONTUMAJIbHBIA CHOCOO M3MEPEHHS U HUCIOJIb30BaTh
U3BECTHBIE METOIbI OLIEHKU MOTPEIIHOCTEH U3MEPEHUI

HccnenoBaTh  3aBHCHUMOCTH  MEXIy (U3MYECKUMH  BEIUYMHAMU C
WCTIONI30BAHUEM TPSMBIX HW3MEPEHHMH; TP 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpOBaTh  pe3yjbTaThl  TOJYYCHHOW  3aBHCHMOCTH
(bU3MYEeCKUX BETUYMH B BHUJE TAOMUIl W TpaduKOB, N€JaTh BBIBOJIBI II0
pe3yJbTaTaM UCCIIeI0BaHM

10.12

10.13

10.14

CobnroaTh mpaBuiia 6€30MacHOTO TPY/la MPHU MPOBEIACHUU UCCIEIOBAaHUHN B
pamMkax  y4eOHOTO  JKCHEpUMEHTa, Y4eOHO-HCCIEIOBATENbCKOW U
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MEPHUTCIbHBIX YCTpOf/’ICTB u
1a60paTOpHOTO 000PYIOBAHUS

Pemarp pacuéTHble 3amauu C SIBHO 3a/JaHHOM (PHU3MYECKOW MOJENBIO,
WCIOJB3Ysl (U3NYECKUE 3aKOHBI M MPUHITUIIBI; HA OCHOBE aHAIM3a yCIIOBUS
3a/1a4u BHIOMpaTh (GPU3UUECKYIO MOJIENb, BBIACIATh (PU3MUECKUE BETUIHHBI
u Qopmynel, HEOOXOAWMBIE I €€ pelIeHHs, MPOBOAWTH PACUETBl U
OIICHUBATH PEATHHOCTD MOTYUYEHHOTO 3HAUCHUS (PU3NUECKON BETMUNHBI

Pemrats Ka4yCCTBCHHBIC 3aJa4uu: BBICTpanBaTh JOTHYCCKH



10.15

10.16

10.17

10.18

11 KIIACC

Kon
NpoBepPsieMOro
pe3yJabrarta

11.1

11.2

11.3

HEMPOTHBOPEUMUBYIO IEMOYKY PpACCYKICHHI C OMNOpOM Ha H3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBICHUS

Hcnonp3oBaTe  MpH  peHIEHWH  y4eOHBIX  3aJad  COBPEMEHHbIE
MHPOPMAILIMOHHBIE  TEXHOJOTMM  JJIi  [OUCKa, CTPYKTYpPUpPOBaHUS,
UHTEpIpeTallud U TPEACTaBICHUS Y4YyeOHOW U  HAy4HO-NOIYJISIPHOM
nH(poOpMallUY, TOJTYYEHHOM M3 pa3IUYHbIX HCTOYHUKOB; KPUTHYECKU
aHAJM3UPOBATh MOJTyUaeMyto HH(pOpMaIuio

[IpuBoanTE IpUMEpPHI BKJIa/1a POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pPa3BUTHE HAyKH, OOBSCHEHHE TPOILIECCOB OKPYKAIOUIET0O MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonn3oBath TCOPCTUYICCKHUC 3HAHUA 110 (I)I/ISI/IKG B HOBCCHHCBHOﬁ KU3HHU
Ui obecriedeHusi 0e€30macHOCTU Mpu  oOpallleHud ¢ [pudopamMu U
TCXHUYCCKHUMH YCTpOﬁCTBaMH, AJIL COXpaHCHHUA 310POBbS U CO6JIIOI[€HI/ISI
HOPM 3KOJIOTMYECKOTO TIOBEICHHS B OKPYXKAIOLIEH cperie

PaGorare B rpynme C BBIIOJIHEHHEM pa3JIMYHBIX COLMAJIBHBIX POJIEH,
IJTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHAIBHO paclpenesaTh 00sS3aHHOCTH U
IJIAaHUPOBATL JACATCIBHOCT B HCCTAHAAPTHBIX CHTyalHAX, aJACKBATHO
ONCHMBAThL BKJIaA KaXJ0ro W3 YYaCTHUKOB TIpPyIIIibl B PCIHICHHUC
paccMaTpuBaeMoi POOIIEMBI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

JleMoHCTpHUpOBaTh Ha MPUMEPAX POIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH
U TEXHOJOTUH, B MPAKTUYECKOM IEATENBHOCTH JIOACH, LEIOCTHOCTh U
€IMHCTBO (PU3NUECKOIN KapTHHBI MUpa

V4YuTeIBaThH T'paHHIIbI TPUMCHCHUA HN3YUYCHHBIX (1)I/ISI/I‘ICCKI/IX MOHeHeﬁI
TOYECYHBIN BHCKTpI/ILICCKI/Iﬁ 3apsan, sAACpHad MOJACIIbL aToMa, HYKJIIOHHAasd
MOJICJIb aTOMHOI'O dpa IIpHu PpCIICHUHA (1)I/ISI/I‘I€CKI/IX 3aJa4

Pacnio3znaBath (usznueckue sBneHus (Mpouecchl) U 0ObSICHATh UX HA OCHOBE
3aKOHOB  JJIEKTPOJMHAMUKHA ¥ KBAaHTOBOM (DM3MKM: 3JIEKTpHUYECKas
IIPOBOJIUMOCTh, TEILJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE ACHCTBUS
TOKa, B3aUMOJICHCTBUE MAarHUTOB, JIEKTPOMArHUTHAs UHIYKIU, ACHCTBUE
MarHuTHOTO TIOJISi HAa TPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsin,
3JIEKTPOMAarHUTHbIE KosieOaHus u BOJIHBI, NPSAMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPaXKEHHWE, TpeJoMIICHHe, HWHTEepPEepeHIIHs,
TUpaKIus U MOJSIpU3alns CBeTa, AUCIEPCHs CBeTa, (POTOIIEKTPUUECKUN
apdexr (poroaddext), cBETOBOE MaBICHHME, BOSHUKHOBCHHE JIMHEHIATOTO




11.4

11.5

CIICKTpa aToMa BOoagOpOaa, €CTCCTBCHHAaA )51 HNCKYCCTBCHHAA
PaAUO0aKTHUBHOCTD

OnuceIBaTh HU3YUYCHHBIC CBOMCTBa BEIIIECTBa (SHGKTpI/I‘-IGCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOAMMOCTh pa3IMYHbIX Cpea) U
9JICKTPOMArHUTHBIE  SIBICHHUS  (IIPOILIECCHl), HCIOJB3ys  (pu3nyeckue
BEITUYHHBI: JICKTPUUICCKUH 3apsiy], CHUIIa TOKA, SJCKTPHISCKOE HANPSDKEHUE,
AJICKTPUYECKOE COIMPOTHBIICHUE, pa3HOCTh moTeHImanoB, JJIC, paborta
TOKa, WHAYKIMS MarHUTHOTO TOJs, cuia Awmrmepa, cwia JlopeHia,
UHAYKTUBHOCTh KaTYILIKH, SHEPTUs 3JEKTPUUECKOTO U MAarHUTHOTO MOJIEH,
MepHoj ¥ YacToTa KoyiebaHWii B KOJeOaTeIbHOM KOHTYpE, 3apsii W CHiia
TOKa B TIPOIECCE TapMOHMYECKHX JIJIEKTPOMATHUTHBIX  KOJEOAHUH,
(OKyCHOE pacCTOSSHHE U ONTHYEeCKas CHja JIMH3BI;, INPH  ONHUCAHUHU
I[MPaBUJIBHO TPAKTOBATb (1)I/I3I/I‘-ICCKI/H>'I CMBICJI HUCIOJIB3YEMBIX BCJIMYMUH, HUX
0003HaUYeHUs W €AMHMUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOLINE JAaHHYIO
(hU3MYECKYIO BEIHUMHY C APYTUMU BEJIMYUHAMU

OnuchiBaTh HM3yYECHHbIE KBAHTOBBIE SIBIIGHUS M TMPOLIECCHI, HCIONb3YS
(bu3nYecKre BETUYNHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI
U YacToTa CBETa, SHEPrus W HUMIyJIbCc (OTOHaA, mepuoi Mojiypacmaja,
SHEPTHsI CBSA3M ATOMHBIX SJIep; MPU OMUCAHWUW TPABUIBHO TPAKTOBATH
(bu3MYECKUN CMBICI UCTIONb3YyEeMbIX BEIHUNH, UX 0003HAYECHUS U €AMHMUIIbI;
yKa3bIBaTh (DOPMYIbI, CBSA3BIBAIOIINE MAaHHYIO (U3NYECKYI0 BEITUYHUHY C
JOPYTMMH BETUYMHAMU, BBIUUCIISIT 3HAUCHUE (PU3NYECKON BETUUMHBI

11.6

11.7

11.8

11.9

11.10

AHanmm3npoBaTh GUINIECKHE POIIECCH U SBICHHS, HCTIOIB3YsI (PH3NUECKUE
3aKOHBl W TIPUHIMIBL: 3akoH OMa, 3aKOHBI IOCIEIOBATEIBLHOTO U
napajuieIbHOTO COSAMHEHUS MMPOBOIHUKOB, 3akoH [koyns — JleHna, 3akoH
AJIEKTPOMArHUTHON HMHAYKIWH, 3aKOH MPSMOJMHEHHOTO PacIpOCTPAHCHUS
CBETa, 3aKOHBI OTPA)KEHUS CBETA, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHHE
OnHmTeitHa 118 GoTodddexTa, 3aKOH COXpPAHEHUS DSHEPrUH, 3aKOH
COXpaHEeHHs UMITYJIbCA, 3aKOH COXPAaHEHHs JEKTPUUECKOTO 3apsijia, 3aKOH
COXpaHEeHHsI MacCOBOTO YHCJA, MOCTYJNaThl bopa, 3aKOH paanoaKTHBHOTO
pacrniajia; mpu 3TOM pa3lIM4arh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOoe  BBIPAKCHME W yCJloBHS  (TpaHMIBI,  OO0JacTH)
NPUMEHHUMOCTH

Ompenenarp HampaBJIC€HHE BEKTOpa WHAYKIIMM MArHUTHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHia

CtpouTh U ONUCHIBATH H300paKEHHE, CO3AaBAEMOE IUIOCKHM 3EpKaJoM,
TOHKOM JTUH30MU

BBIMOMHATE AKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3WYECKHUX SIBICHUA H
MIPOIIECCOB C MCIIOJIB30BAHMEM PSIMBIX U KOCBEHHBIX U3MEPECHH; TIPH 3TOM
(dhopmynupoBath nmpobremy (3agady) ¥ TUIOTE3y Y4eOHOTO IKCIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIJIONKEHHOTO 000PYI0BaHMsI, MPOBOIUTH OTIBIT
1 (hOPMYJIUPOBATH BBIBOJIBI

OCYH.I@CTBJ'I}ITL MpsAMBIC U KOCBCHHBIC H3MCPCHUSA CI)I/I3I/I‘IGCKI/IX BCIINYHH,



11.11

11.12

11.13

11.14

P 3TOM BBIOMpPATh ONTUMAJIbHBIA CHOCOO M3MEPEHHS U HUCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEH N3MEPEHUM

HccnenoBaTh 3aBUCHUMOCTH (DU3MYECKUX BEIUYMH C HCHOJIb30BAHUEM
IPSMBIX U3MEPEHUI; P 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
pe3ysbTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B BHJE
TabuI U TpaduKOB, A€7aTh BRIBOABI 110 PE3yJIbTaTaM HCCIIeTOBaAHHS

Cobnronats npaBuiia 6€30MacHOrO TPYAA MPH MPOBEJCHUN UCCIICIOBAHUH B
paMkKax  y4eOHOrO  JKCIEpHUMEHTa, y4eOHO-HCCIIEIOBATENbCKONH U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MEPHUTCIIbHBIX YCTpOﬁCTB )41
1a60paTOpHOTO 000PYIOBAHUS

Pemate pacuérHble 3a7a4d ¢ SIBHO 3aJJaHHOM (DU3MYECKOW MOJIENbIO,
UCTIONB3YsT (PU3NUCCKUE 3aKOHBI M MTPUHIIMITE; HA OCHOBE aHAJIN3a yCIIOBHS
3a/la4¥l BBIOUPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3NUECKHE BETUIHMHBI
u QGopMyIbl, HEOOXOMUMBIC I €€ pEIICHUs, MPOBOJUTH PACUYEThl U
OIICHUBAThH PEATBHOCTD MOTYUYEHHOTO 3HAUYCHUS (PU3NUECKON BETUUNHBI
Pemats Ka4eCTBEHHBIC 3a/1a4H: BBICTpanBaTh JIOTHYECKHU
HETPOTHBOPEYMBYIO TIICTIOYKY PACCYKICHHH C OMOpOd Ha HW3YyYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UICCKUE SBICHUS

11.15

11.16

Hcnonp3oBaTe  Mpu  peHIEHMH  y4eOHBIX  3aJad  COBPEMEHHbIE
WHPOPMALIMOHHBIE  TEXHOJIOTMM  JJIi  TIOHUCKA,  CTPYKTYPHUPOBaHUS,
UHTEPIPETAMA ¥ TPEJICTaBICHUS Y4YeOHOH ¥  HAy4YHO-IIOIMYJIAPHOMN
uHpOpMalUY, TOJYYEHHOH U3 pa3IM4YHBIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATh IOITYy4aeMyI0 HH(POPMAIHIO

OOBSICHATh MNPUHLUIBI JEHCTBUS MAIllMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YCIOBHS HUX 0€30MacHOr0 HCIOJNb30BaHHUS B
HOBCEJIHEBHOU KU3HU

11.17

[IpuBoaUTE MpUMEPHI BKJIa1a POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpeTHYECKNE 3HAHUS MO (U3UKE B IMOBCEJHEBHOW KU3HU
st obecriedeHusi 0€30MacHOCTH TMpU  OOpalleHuu C npudbopamMu U
TEXHHYECKUMH YCTPOHCTBAMH, JJIsI COXPAHEHHUS 3/10pOBbS M COONIOJCHUS
HOPM 5KOJIOTHUYECKOTO MOBEICHUS B OKPYKAOLIEH cpene

11.19

PaGorate B rpymie C BBIOJHEHUEM Pa3IUYHBIX COIMAIBHBIX pOJIEH,
IJIAHUPOBATh PabOTy TPYIIIbI, PAIIMOHATBLHO PACIPEACIISTh 00I3aHHOCTH U
IUIAHUPOBATh JI€ATEJIBHOCTh B HECTAHJAPTHBIX CHUTYyalMsX, aJCKBaTHO
OLICHMBATh BKJIAJl KaXJIOrO0 U3 YYAaCTHUKOB TPYyIIbl B pEILICHUE
paccMaTpuBaeMoii MpoOIeMbl



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA
10 KITACC

Kon Koa nposepsiemoro

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA
pa3aejia 3JEMCECHTA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupoae. Hayunble meToabl
11 IMO3HAaHHWA OKPYKAIOUICT0 MHUpa. Poms OKCIICPUMCHTA
' U TEOpUHM B TIpollecce IO3HAHUS  PHUPOJBIL.

DKCIepUMEHT B (pU3UKe

1 MopenupoBanue ¢busnveckux  ABICHHUN u
npoueccoB. Hayunble runoressl. ®usnueckue
3aKOHBI M Teopuu. I'paHuMIBl TPUMEHUMOCTH

1.2 ¢u3nyeckux 3akoHOB. [IpMHIMII COOTBETCTBHSL.
Ponre u wMecro (¢usuku B HopMupOBaHUU
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MHUpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOIEH

2 MEXAHUWKA
#H##HPartt#KUHEMATHUKA
Mexanndeckoe — ABWKEeHHE.  OTHOCHUTENIBHOCTH
2.1.1 MexaHuyeckoro aBrkeHus. Cucrema oTcuyéra.
Tpaexropus

[lepememienne, CcKOpocTb (CpedHsisl CKOPOCTb,
MIHOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, MX MPOEKIHUU Ha OCH CUCTEMBbI KOOPAMHAT.
CrnoskeHue nepeMeIeHnii U CI0)KEHNE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOIMHEHHOE

)13 nBwkeHue. I'papuku  3aBUCUMOCTH  KOOPJAMHAT,
1 o CKOPOCTH, YCKOPEHHUs, HYTH U IepeMelleHus

MaTepHaHBHOﬁ TOYKH OT BPCMCHU

)14 CBobOogHOE TazicHre. Y CKOpeHre CBOOOTHOTO
o naCHUsI

Kpusonunelinoe JIBUKCHUE. PaBromepHOE
)15 JBIKEHUE MaTepUaIbHOM TOYKH IO OKPYXHOCTH.
o VriioBasi CKOPOCTbh, JHHEHWHAsT CKOPOCTh. Ilepuoa u

yacToTa. [[eHTPOCTPEMUTENBLHOE YCKOPEHHE
516 TexHMYECKHE YCTPOHCTBA: CIUAOMETP, IBHXKEHUE
o CHApsIJIOB, IEMIHBIC U PEMCHHBIE MepeIadn

[IpakTuueckue paboTel. M3mMepeHne MrHOBEHHOM
ckopoctd. MccenenoBaHue COOTHOLIEHUS MEXIY



2.2

23

2.2.1

222

My TSIMH, PO ICHHBIMH TEJIOM 3a
IIOCJICZIOBATEIbHBIE PABHBIEC NPOMEXYTKH BPEMEHHU
IIPU PABHOYCKOPEHHOM JBMKEHUM C HA4YaJIbHOU
CKOPOCTBIO, paBHOM HyI0. M3yyeHue IBUKEHUS
IapyvKa B BA3KOM JKUAKOCTU. M3yueHue ABUKEHUS
TeJa, OPOIIEHHOI'0 TOPU30HTAIBHO

##HParf### IUHAMUKA

[Ipunnun  otHocuTensHOCTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepruanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIMI Cyneprno3uiivig CUil

223

Bropoii 3akoH HeroTOHA 7151 MaTepUAIbHON TOYKH B
nHeprmanbHO cucteme otcuéra (MCO). Tperuit
3akoH HploTOHa [71s1 MaTepHalibHbIX TOYEK

22.4

3akoH BceMHUpHOTO TiAroTeHus. Cuina TSHKECTH.
[TepBast kocmudeckasi CKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIBXKCHUSI M CHia TpeHHs mokosd. Koadduument
TpeHus. Cuina CONpPOTHUBICHUS NPH IBIKCHUH Tella
B )KUJKOCTHU HJIH ra3e

2.2.7

228

[TocTynmaTenibHOE W BpalaTeIbHOE  JIBIKECHUC
a0COJIIOTHO TBEPAOTO Tea

MoOMEHT cuiIbl OTHOCUTEIBHO OCH BpalllEHUs.
[Ine4o cuibl. YciloBHs paBHOBECHUS TBEPIOTO Tela B

14(6(0)

229

2.2.10

Texanueckue YCTPOﬁCTBaI INOAUIMITHUKHK, ABHKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

[Ipaktnueckue paboThl. M3ydeHue ABMKCHUS
Opycka 1O HAKJIOHHOW IUIOCKOCTH TIOJl JIEWCTBHEM
HECKOJBbKHMX cui. McciaemoBaHne 3aBHCHMOCTH CHII
YIPYTOCTH, BO3HUKAIOUIMX B  JIehOpMHUPYEMOid
MPY>XKUHE W PE3UHOBOM 00pasiie, OT BEIUYUHBI UX
nedopmaruu. MccrnenoBanue ycioBHN paBHOBECHS
TBEPJIOTO TEJIa, UMEIOIIETO OCh BPAILICHUS

###Par##3AKOHBI COXPAHEHIM B MEXAHUKE

23.1

232

233

Nmmynsc MaTepUaJIbHOM  TOYKH, CHUCTEMBI
MaTEpHaIbHBIX TOYEK. IMIyIbC CHIIBI U U3MEHEHUE
HMITYJIbCA TEJIa

3akoH coxpaHenust umiyibca B MCO. PeaktuBHOE

NBIDKEHHE

Pabora criet



234

235

MoniHOCTb CUIIBI

Kunernueckass »sHeprus MaTepHaJbHOM  TOYKH.
TeopeMao KMHETHUYECKOW SHEPTUH

2.3.6

[TotennmanpHas sHeprus. [loTeHIMaIbHAS YHEPTHS
yIpyTo ne(hOpMUPOBAHHOM MIPYKUHBIL.
[ToTeHIMaIbHAS YHEPTHUS TeNa BOJU3H MOBEPXHOCTH
SemMin

2.3.7

IloTennmansHEIC U HCIIOTCHINAJIBHBIC CHJIBI. CBi3p
pa60TBI HCMIOTCHIOUAJIBHBIX CHJII C HW3MCHCHHEM
MEXaHN4IeCKOM OHCPIrur CUCTCMBI TCII. 3aKkoH
COXPAaHCHUA MEXaHHU4YeCKOMH SHECPIUn

2.3.8

239

2.3.10

Yropyrue u Heynpyrue CTOJIKHOBEHUS

TexHuueckue  yCTpPOMCTBA:  JBWXKCHHE  PAKeT,
BOJOMET, KOIIEep, IPYKUHHBIN ITUCTOJIET

[IpakTnyeckue paboTsl. M3yueHue cBs3u CKOpoCcTei
TeJN NpU Heynpyrom ynape. MccinenoBaHue cBsA3U
paboThl CHIBI C UW3MEHEHHEM MEXaHHYECKOM
SHEPTHHU Tesa

3 MOJIEKVYJIAPHASA ®U3MKA 1 TEPMOJMHAMUKA
#i#Par###OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KUHETUYECKON Teopuu. BpoyHOBCKOE JBHIKEHHE.
Huddyzus. Xapakrep ABMKEHUS U B3aUMOICHCTBHS
YaCTHII BEIIECTBA
Mogenu CTpO€HMS Ta30B, XKUIAKOCTEU M TBEPABIX

3.1.2 TeJl U OOBACHEHHE CBOICTB BeIleCTBA Ha OCHOBE
3TUX MOJCIeH

313 Macca MOJIEKYIIL. KonunuectBo BEIIECTBA.
[Toctrosnnas ABoraapo

31 314 TermoBoe  paBHOBecue. Temmepatypa u €€

n3mepenue. [llkana temneparyp Llenscus
Mogaens uaeanbHoro raza. OCHOBHOE YypaBHEHHE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU HJI€ATbHOTO
rasza
AOcomoTHasE Temmeparypa Kak Mepa CpeaHeir

3.1.6 KUHETUYECKON HSHEPruUM  TEIUIOBOTO  JIBUKEHMUS
yacTtul rasa. [llkana remnepatyp KenbBuna

317 VpaBuenue Kianeiipona — MenzaeneeBa. 3akoH
JanpTona

318 ["a30BbIe 3aK0HBI. M301TPOLECCHI B HICAIIBHOM Ta3e C

IMOCTOAHHBIM KOJIMYECTBOM BCHIECCTBA: H30TEpMa,




3.1.9

n30Xxopa, n3odapa

TexHudeckue ycTpoicTBa: TepMOMETP, OapoMeTp

3.1.10

[IpakTnueckue padoTsl. MI3mepenne maccol Bo3ayxa
B KJIacCHOW KoMHare. MccienoBanue 3aBUCUMOCTH
MEXIy I[apaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa

3.2.1

322

OCHOBbI TEPMOJAMHAMUKN

TepmoauHamMuueckas cHCTEMA. BryTtpenHss
SHEPrusl TEPMOAMHAMHUYECKON CHUCTEMBI M CHOCOOBI
€€ U3MEHEHUS

KonnyectBo Temnotsl M pabota. BHyTpeHHsS
SHEPIUs OJHOATOMHOI'O UAEATBbHOIO rasa

3.23

Buner TEIUIONEepEeIavun: TETUIONPOBOJHOCTb,
KOHBEKIMA, HW3JIydyeHHe. TemIoéMKOCTh  Tena.
VaenoHass  TEIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TEIJIOTHI MPH TEIUIONEpe1ayue

3.24
3.2

[lepBblii  3akoH TepMoauHaMUKHU. lIpumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K H30IPOLIECCaM.
I'paduaeckas naTEepnperanus paboThl ra3a

3.2.5

3.2.6

Tennosbie MAaIlIUHBbI. [TpuHIIMTIBL JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIUIOBBIX MammHax. KodpQuiueHT moie3Horo
nevictBus (manee — KIIJI) termoBoit mammuusl. [{ukin
Kapno u ero KIIJ]

Bropoit 3akon TepmommHamuku. HeobpatumocTs
MPOIIECCOB B TpHUpoje. TemioBble ABUTATEIU.
DKOoJI0rH4ecKue MpoOIeMbl TEIIOIHEPTETUKH

3.2.7

3.2.8

TexHu4ecKue yCcTpouCTBa: IBUTaTelb BHYTPEHHETO
CropaHusi, OBITOBOH XOJOJUIEHUK, KOHAHIIMOHED
[Ipaktuueckne pabotel. l3Mepenue ynenbHOMN
TEIJI0OEMKOCTH

#i#HParft## AT PETATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

3.3.1

33
332

3.33

ITEPEXO/IbI

[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue u
KHWIIEHUEe. YJenbHas TEIuioTa MapooOpazoBaHUsl.
3aBUCHUMOCTD TEMIIEPATypPhl KUTICHUSI OT JaBJICHUS

AOGCo0THAs M OTHOCUTENbHAS BIIAXKHOCTh BO3/yXa.
Hacslennsiit nap
Tépnoe tenmo. Kpucramnmyeckue u amopgHbIe

Tesa. AHM30TPONHUSA CBOMCTB KpUCTAIIOB. JKunkue
kpuctamuibl. COBpeMEHHbBIE MaTEPHAITBI



IInaBnenune n KpUCTaJlJIN3alus. ViaenpHas TemiaoTa

334
riasienus. Cyomumanus
3.3.5 YpaBHEHHE TEIUIOBOTO OanaHca
Texunuueckue yCTpOiicTBa: TUTPOMETD u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOTyYCHHS
o COBpPEMEHHBIX  MaTepuajoB, B TOM  YHUCIE
HAaHOMATEPHAJIOB, © HAHOTEXHOJIOTUHU
337 [IpakTuueckue paboTel. l3mepeHune BIAXHOCTH
o BO3IyXa
4 DJIEKTPOAMHAMUKA
###HPart#H## O JIEKTPOCTATUKA
411 DIeKTpu3alus Tel. OJJeKTpudeckuid 3apsia. [[Ba
o BHUJIA DJIEKTPUIECKHUX 3aPsII0B
4.1.2 [IpoBOAHMKY, AUDIIEKTPUKH U IOTYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs IEKTPUUECKOro 3apsaa
4.14 B3aumopeiictBue 3aps0B. 3akoH Kynona
DneKTpuyecKoe noJe. Hampsoxkéanoctsb
4.1.5 anekTpudyeckoro mnois. IlpuHumn cynepnosunuu.
JlvauK HANPSKEHHOCTH AJIEKTPUYECKOTO TTOJIS
416 PaGora cui AJEKTPOCTATUYECKOTO OIS
o [Torenmman. Pa3HOCTh MOTEHIUAIOB
4.1 [IpoBOMHUKKM ¥ JOUAPNEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJie. JusnexkTpuueckas
MIPOHUIIAEMOCTh
OnextpoémkocTb. KoHaeHcaTtop. DNEeKTpOEMKOCTD
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrusi 3apspKEHHOTO
KOHJIEHCAaTopa
Texuuueckue YCTPOMCTBA: DIEKTPOCKOII,
419 AIEKTPOMETP, ANEKTPOCTaTUYECKAS 3aIuTa,
o 3a3eMJICHHE  3JIEKTPONPHOOpPOB,  KOHAEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTED
41.10 [IpakTrueckue paboTHLI. N3mepenune
o DIIEKTPOEMKOCTH KOHIECHCATOPA
HHHPar##H#TIOCTOSIHHBIN DJIEKTPUYECKHUIA TOK. TOKU B PA3JIMYHBIX
CPEIAX
Ycnosus CYILLIECTBOBaHUS IIOCTOSTHHOTO
4.2.1 aneKkTpudeckoro Toka. Mcrounnku toka. Cuia Toka.
4.2 [TocTossHHBIN TOK
422 Hanpsoxenue. 3akon OMa 17151 y9acTka 1enu
493 DIJIEKTPUYECKOE CONPOTHUBJICHHUE. VY nenbHOE

COIIPOTUBJICHUC BCUICCTBA




424

4.2.5

4.2.6

HOCJ’IGI[OB&TGHI)HOC, nmapajjiCJibHOC, CMCIIAHHOC
COCAMHCHHUE IIPOBOJHUKOB

Pabora »snextpuyeckoro Toka. 3akoH JDkoyms —
Jlenna

MOIIHOCTh SJICKTPHUYCCKOI'O TOKa

4.2.7

anekTponBkymas cwia (ganee — DIJC) wu
BHYTpEHHEE COINPOTUBJICHHEC HWCTOYHHUKA TOKa.
3akoH OmMma TUTS MTOJTHOM (3aMKHYTOM)
aneKkTpudeckoit renu. KopoTkoe 3amMbIikaHue

4.2.8

429

4.2.10

DNEeKTpOHHas IMPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTh  CONPOTUBIEHUS  METAUIOB  OT
Temrneparypsl. CBEpXIIpOBOJIUMOCTh

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa

3JIEKTPOHHBIX ITyYKOB

[TonynpoBosnuku. CoOcTBeHHass M IpHUMeECHas
IIPOBOAMMOCTD IOJYIPOBOAHUKOB. (CBOWCTBa p-n
nepexoza. IloxynpoBogHUKOBBIE TPHOOPHI

4.2.11

DNEeKTPUYECKUMA TOK B AJICKTPOJIUTAX.
DJIEKTPOJIUTHYECKAS] AUCCOIUALIMS. DIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KJIACC

Kon
pasnena

4
4.3

Koanposepsiemoro
3JIeMEeHTa

DneKkTpuyeckuii TOK B razax. CamMoCTOATENbHBIN U
HECAMOCTOSITENbHBIA ~ pa3psan. Pasznuunble THIBI
CaMOCTOATENIBHOrO pa3psana. Monunus. [Ltazma

TexHuueckue ycTpoHCTBa: amMIEpMETp, BOJIBTMETD,
peocTaT, UICTOYHHMKHU TOKa, 3JEKTPOHArpeBaTEIIbHbIE
puOOopHI, AJIEKTPOOCBETUTENbHbBIE puoopHI,
TEPMOMETP CONPOTUBIICHUS, BaKyyMHBbIM JHOI,
TEPMUCTOPBI u (hoTOpe3UCTOpHI,
MIOJIyIIPOBOXHUKOBBII TNOJI, TaJbBaHUKA
IIpakTnueckue paboTel. M3ydeHne cmemaHHOTO
COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC wuCTOYHMKA TOKAa H  €ro
BHYTpPEHHETO COTIPOTUBIICHUSI. Hab6monenue
3JEKTPOJIN3a

IIpoBepsiemble 3JIeMEHTbI COlEPKAHUSA

SJIEKTPOAMHAMUKA

#i#HPari#MAT HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA



5.1

TlocTostHHEBIE MAarduThbl. B3aumonaerictBue

4.3.1 MOCTOSHHBIX MArHUTOB
MarnutHoe 1nose. BeKTop MarHUTHOM MHIYKIUU.
439 [IpuHnun cyneprno3unuu. JIMHMM — MarHUTHOMN
o vHAyKuu. KapTuHa TUHUA MarHUTHOM MHAYKUWU
IIOJISI IOCTOSIHHBIX MAarHUTOB
MarnuTHoe 1ojie NpoBoAHMKA ¢ TOKOM. KapTuna
JUHUN TIO0JS JIMHHOTO TMPSIMOTO TPOBOJAHUKA M
433 3aMKHYTOTO KOJIBLIEBOTO IPOBOJAHMKA, KAaTYIIKH C
TokoM. OneiT  Dpcrena.  B3aumopeiicTBue
MIPOBOTHUKOB C TOKOM
434 Cunia AMriepa, e€ MO1yJIb ¥ HalpaBJICHUE
Cuna JlopeHma, €€ MOIyJdb W HamIpaBJCHUE.
435 JIBr>keHue 3apssKeHHOM YacTHUIBI B OJHOPOJIHOM
MarHuTHOM noJje. Pabota cunsl Jlopenia
43.6 SBneHune MeKTPOMarHuTHON UHIYKITUH
4.3.7 [ToTok BekTOpa MarHUTHOM UHTYKIIUH
4338 OJIC  wuHaykuuu. 3akoH  BJIEKTPOMArHUTHOM
o unayknuu Papajes
Buxpesoe snexkrpuyeckoe noie. 3C unaykiuu B
439 MPOBOJHUKE, ABWKYLIEMCS MOCTYyNaTEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTH. SBNeHMe camomHaykuuu. IJC
o CaMOMHIYKIHH
4.3.12 DHeprusi MarHUTHOTO TOJIsl KATYLIKA C TOKOM
4.3.13 DIEKTPOMArHuTHOE I0JIe
TexHuueckue yCcTpoucTBa: MOCTOSHHBIE MATrHUTHI,
4.3.14 3JIEKTPOMATHUTBHI, JIEKTPOJBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII, MHIYKIIMOHHAS TIeYb
[Ipaktuyeckne paboTel. M3ydeHWe MarHUTHOTO
MoJIsl KaTyuku ¢ TOKOoM. MccienoBanue nencTBus
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue SIBJICHUS 3JIEKTPOMATrHUTHOMN
WHIYKIUU

KOJIEBAHUMA 1 BOJIHBI

#HParr#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

5.1.1 lapmonmueckne konebanus. I[lepwon, wyacTora,
aMIUIuTy1a ¥ daza KoyeOaHui
5.12 [IpyxvHHBIA MasTHUK. MaTeMaTH4ECKUI MasTHUK



5.2

5.19

5.1.10

5.1.11

5.1.12

YpaBHeHue TapMOHUYECKHUX KoJIeOaHmil.
Kunematnueckoen  AMHAMUYECKOE  OMMCAHUE
K0J1€0aTeIbHOr0 IBMKEHUS

[IpeBpanieHue dSHepruM IpU TAPMOHUYECKUX
koneOanusx. CBs3p  aMIUIUTYABl  KoJieOaHUI
HCXOJHOW BEIMUYMHBI C aMIUIUTyJaMU KoJieOaHH
€€ CKOPOCTH B YCKOPEHUS

KonebarenbHblit KOHTYP. CBo0OoHBIE
JJIEKTPOMAarHuTHbIE KOJ€OaHUs B  HUACAIBHOM
KoJeOaTebHOM  KOHType. AHaJIOTUS  MEXIy
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMH
konebanusmu. Popmyna Tomcona

3akoH COXpPaHCHUA OHCpPTUn B nacajbHOM
KOJIeOaTeIbHOM KOHTYPE

BBIHy)KI[eHHBIe MECXaHHYCCKHEC KoJIeOaHUSI.
Pe3onanc. Pe3oHaHcHas KpuBas. BLIHy)K,Z[CHHLIC
OJICKTPOMArHuTHBIC KoJIeOaHus.

Ilepemennsbiit Tok. CHHYCOMIaIbHBIN IEPEMEHHBIN
TOK.

MomHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JEHCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U HAIPSKEHUS
Tpancdopmarop. IlpousBoacTBo, mnepenaya u
notpedienue AIEKTPUUECKOMN DHEPIUH.
DKOJIOTHYECKHE  PUCKH  TpPU  MPOU3BOJACTBE
JIIEKTPUIECKOMN JHEPIuu. Kynberypa
HCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B MOBCEIHEBHOMN
KU3HU

Texuuueckue yCTpOMCTBa: celicmorpad,
3JIEKTPUYECKUI 3BOHOK, JINHUHU JJIEKTpOIepead

[IpakTrueckue paboThI. HccnenoBanue
3aBUCHMOCTH II€pUOJia MAJIBIX KOJIeOaHui rpy3a Ha
HATA OT JUIMHBI HWUTH M Maccel Ipy3a.
HccnenoBanue NEPEMEHHOTO TOKAa B LENU W3
MIOCJIEZIOBATEIBHO COEOUHEHHBIX KOHIEHCATOpA,
KaTyLIKH U pe3ucTopa

#HPar#MEX AHNYECKUE 1 OJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpocTpaHeHHUS. [Tepuon. CxopocTthb
pacnpocTpaHeHus U IiuHa BonHEL. [lonepednsie u
IpOAOJBbHBIC BOJHEBL

###Par###  Untepdepenmmst wu  audpakmus
MEXaHUYECKUX BOJH



53

523

524

525

5.2.6

5.2.7

5.2.8

5.3.1

532

533

534

3Byk. CkopocTh 3ByKa. ' pomkocTs 3Byka. BricoTta
tToHa. TemOp 3ByKa

QHGKTPOMaFHI/ITHBIe BOJIHBI. Y CJIOBUS H3JIYUCHUSA
OJICKTPOMArduTHBIX BOJIH. Bzanmnas OpHCHTalUA
BeKTOpOB E, B 1 v B 2JIeKTpOMarHuTHOW BOJIHE B
BaKyyMme

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KE€HUE,
MIPEJIOMJIEHUE, MOJISIpU3ALUS, nudpaxuus,
unTepdepeniys. CKOPOCTh 3ANEKTPOMArHUTHBIX
BOJIH

[lIkama >jgeKTpOMarHUTHBIX BOJH. lIpuMmenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

[IpuHUunel  paavocBsi3W W TEIEBUICHUS.
Pannonokanus. DneKTpOMarHUTHOE 3arps3HEHUE
OKpYKAaroIEeH cpebl

Texanueckue YCTpOWCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJbTPa3BYKOBas JUAarHOCTUKAa B
TEXHUKE W MEIMIIMHE, pajap, paguoNpUEMHUK,
TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus
H#HPartH#OIITUKA

[IpssMonuHENHOE  PACHPOCTPAHEHUE CBETa B
oxHopoaHou cpexe. JIyu cBera

OtpaxxeHre cBeTa. 3aKOHbl OTPaXEHUS CBETA.
[TocTpoenue n300paxeHuii B MJIOCKOM 3epKaje

[Ipenomnenune cBeta. 3aKOHBI IPETIOMIIEHHUS CBETA.
AOGCOTIOTHBIN MTOKa3aTeNb PEIOMICHUS

[TonHoe BHyTpeHHee oTpaxenue. IIpenenbHblii
YTOJI ITOJTHOTO BHYTPEHHETO OTPaKEHUS

535

53.6

Jucnepcus cera. ClIOKHBIN cOcTaB 0€7I0ro CBeTa.

IIBet

Coluparoriue U paccewBaronue JUH3BL TOHKas
nuH3a. DOKyCHOE PACCTOSHUE U ONTHUYECKAs CHJIa
TOHKON nuH3bI. [locTpoeHne wu300pakeHU B
coOuparIuX U pacceuBaronux auH3ax. dopmyna
TOHKOH JTMH3EI. Y BEeJIMUCHHE, TaBAEMOE JTUH30M

5.3.7

53.8

[Ipenenst IIPUMEHUMOCTH F€OMETPHYECKON
OIITHUKH

Wntepdepennus cBera. KorepeHTHbIE HCTOYHHUKH.
Ycnosus HaOr01eHUS MaKCUMyMOB u
MUHHMYMOB B HWHTEP(EPEHIIMOHHON KapTHHE OT
JBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB



Hudpakaus csera. JudpakuuoHHas peméTka.
VYcnoBue HaOMIOAECHUS TJIaBHBIX MAaKCUMYMOB IIPH
MajeHud  MOHOXPOMAaTHYECKOro  CBeTa  Ha
TU(PPAKIUOHHYIO PEIETKY

539

5.3.10 [Tonsapuzanus cBera

Texuuueckue  yCTPOMCTBA: OYKH, nyra,
53.11 ¢oToamnmnapar, HPOEKIMOHHBIHI arnmapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJOKOHHAs  OIITHKa,

T(pakIIuOHHAs PEIIETKA, MOISIPOUL

[Mpaktuyeckre paGoThl. M3MepeHue MoKa3aTerns
5312 MPEJIOMIIEHUS. Uccnenosanue CBOICTB
o n300paxkeHuii B ymH3ax. HaOmoneHne qucnepeuu

cBeTa
RJIEMEHTbI CIIELTUAJILHOW TEOPUU OTHOCUTEJILHOCTH

['panuibr MPUMEHUMOCTH KJIACCHUUECKOH
6.1 MexaHukH. [locTynaTel T€OpUNU OTHOCUTENIBHOCTH:
' VHBAPUAHTHOCTh MOJYJSl CKOPOCTH CBETa B

BaKyyMe, IPUHIIUI OTHOCUTENLHOCTH DHHINTEHHA

6 6.2 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
' 3amMe ieHre BpEMEHU M COKPAIICHNE JITTHHBI

6.3 DHeprus U UMITYJIbC CBOOOIHOM YaCTHIIBI

CBsi3p  Macchl C DJHEPrUe U  UMILYJIbCOM
6.4 CBOOOJTHOM YaCTHIIBI. DHEPTrHUsl MOKOS CBOOOIHOM
YaCTHULEI

7 KBAHTOBA ®U3UKA

##Par###JIEMEHTBI KBAHTOBOU OITTUKU

®otonsl. Dopmyna I[lranka CcBs3M SHEpPruu

7.1.1 (oToHa € €ro 4YacTtoTol. DHEPrusi W HMITYJIbC
dhoTtona
710 OTkpeiTre U uccaenoBanue Gorodddexra. OnbITHI
A.I'. CroneroBa. 3akoHsl hoToddhdexTa
7.1 - .
713 VYpaBuenue DunmTeitHa ana  gororddexra.
«Kpacnas rpanuna» gorosdpdexra
7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOGenena
7.1.5 XHUMHUYECKOE IEVCTBUE CBETA
716 Texuuueckue yCTpOICTBA: (hoTO3JIEMEHT,
dboTonatuuk, comHeuHas 6aTapesi, CBETOIUOT
CTPOEHUE ATOMA
79 Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 HCCIIEIOBaHMIO CTpOoeHUs atoma. [1nanerapHas

MOJCIIb aTOMa



[Toctynater bopa. HM3nydeHne u mnorionieHue
799 (OTOHOB TIpU TIEpeXoje aToMa C OJHOTO YPOBHS
o SHEpPruM Ha JApyroit. Bumel crextpos. Croektp

ypOBHeﬁ OHEPIrUU aToMa BOAOpOJa

BousiHoBbIe cBolicTBa yactuil. Bomnel e bpoiins.
7.2.3 Kopnyckymnsipao-BostHOBOM fyanusm. [udpakius
3JICKTPOHOB Ha KpHUCTAIIIIaX

754 CHOHTaHHOE ¥ BBIHYKJIEHHOE  M3JIy4EHHE.
o VCeTpoiicTBO U MPHHIKI paboTHI Ja3epa

795 TexHuyeckue yCTpoMCTBa: CHEKTPAJIbHBIA aHAIN3
o (cekTpocKoIt), Jia3ep, KBAHTOBBIH KOMITBIOTEP

[TpakTrueckue paboTHI. Ha6mronenue

7.2.6 .
JIMHEMYATOro CIIEKTpa

7.3

ATOMHOE A1PO

731 MerTobl HaOJI0 I HUS u perucTpanuu
o 3IIEMEHTAPHBIX YACTHUI]

OTtkpriTHe panuoaktTuBHOCTH. OnbITE Pesepdopaa
[0 ONpEAENEHUI0 COoCTaBa  PaJMOAKTUBHOTO

7.3.2 m3nydyeHusi. CoiictBa anbda-, Oera-, ramma-
u3nyuyeHus. BnusHue painoakTUBHOCTH Ha KUBBIE
OpTraHU3MBI

OtkpbiTue mnpoToHa U HeWTpoHa. HykionHas
7.3.3 Mozenb siapa I'eiizenOepra — MBaneHko. 3apsn
snpa. MaccoBoe uncno aapa. M3otomsl
Anbda-pacniaz. DIEKTPOHHBIH W TIO3UTPOHHBIN
7.3.4 OeTa-pacma. lNamma-uznydenue. 3aKoH
paaMoaKTUBHOTIO pacmaja

735 DHeprusi CBS3U HYKJIOHOB B siape. SlaepHbIe CHIIbL.
o JledexT Macchl sapa

7.3.6 Snepubie peakuuu. JleneHue U CUHTES sep
Anepubii  peaktop. TepMOsAIepHBIM  CHUHTE3.

7.3.7 [IpoGnembl U MEPCHEKTUBBI SAEPHON IHEPTETUKH.
DKOJIOTUYECKHUE aCTIEKThI IICPHON IHEPTETUKHI

7338 OnemeHTapHble 4yacTHLbl. OTKPBITHE TO3UTPOHA.

OyHIaMEHTAIbHBIE B3aUMOJACHCTBUS

TexHuyeckue yCTpOHCTBA: JO3UMETp, Kamepa

7.3.9
Bunbcona, siaepHblil peakTop, aToMHast O6om0a

73.10 [Tpaktudeckue paboTsl. MccienoBaHHe TPEKOB
o qacTHIl (10 TOTOBBIM (oTorpadusm)
OJIEMEHTBI ACTPOOU3NKIN

8.1 Bun 3Bé3gHoro Heba. Co3Be3ausi, sipkue 3BE3JBI,



8.2

8.3

IUTAHETHI, UX BUIUMOE JIBU)KEHUE
Conneunas cucrema. I[lnaHeTsl 3eMHOM TpyIIIBI.
[InaHeTbI-TUranTbl U MX CIyTHUKH, KapJUKOBBIE
r1aHeTsl. Masble Tena ColnHEeYHON CUCTEMBI

Connue, ¢orochepa u armochepa. ComHedyHas
aKTHBHOCTh

8.4

8.5

Ucrounuk sHeprun ConHua u 3BE311

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMmneparypa, 150.4
B3aUMOCBs3b. [[narpaMma «CEKTPAJIbHBIN KI1AcC —
CBETHUMOCTDY. 3BE3 b1 TIIaBHOM
[OCJIEIOBATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISL 3BE3N IJIABHOM
MOCJIEI0BATEIIHOCTH

8.6

8.7

8.8

8.9

8.10

H#H##Par##HBuyTpeHHee CTpOECHUE 3BE3.
CoBpeMeHHbIE MPEICTABICHUS O MPOUCXOXKICHUN
u HBostronni CoitHIIA U 3BE311. DTalbl )KU3HU 3BE3]
Mneunsiii Ilyts — Hama 'anaktuka. CnupanbHast
cTpyktypa ['anakTuku, pacnpenaeneHue 3BE3]1, raza
u meutk. [lonmoxenne w nBwkenue CoiHIIA B
lNamakTuke. [1nockas u chepruyeckas moacUCTEMBI
lanaxtuku

Tunbl ranaktTuk. PaguoranakTMkd | KBas3apsbl.
UEpHbie ABIPHI B AIpax TAIAKTUK

Bcenennas. Pacmmupenue BceenenHoil.  3akoH
Xabb6na. Pa3beranue ranaktuk. Bo3pacTt u paauyc
Bcenennoii, teopus bonpmoro B3peiBa. Moaeinb
«ropsiuei Beenennon». PennkroBoe n3inyueHue
MacmrabHas CTPYKTypa Bcenennoii.
Meraranakruka. Hepeménnsie poOIEeMBI
aCTPOHOMUU



IPOBEPSIEMBIE HA EI'D 110 ®PU3UKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHET'O OBILIET'O OBPA3ZOBAHUSI

Kon IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3yJbTATaM OCBOEHUS
NMPOBEPAEMOro OCHOBHO# 00pa3oBaTeJIbHOM NMPOrpaMMbl CpeIHero 0011ero
TpeOoBaHusl o0pa3oBaHusi

ChopmupoBaHHOCT, yYMEHHH pacrio3HaBaTh (DU3WYECKHE SIBICHUS

(mporiecchl) U OOBSICHATH UX HA OCHOBE M3YYECHHBIX 3aKOHOB

BJIaI[eHI/Ie OCHOBOIIOJIararomuMun (1)H3PI‘-I€CKI/IMI/I IIOHATUAMU n

BCJIIMYMHAMHU, XapaKTCPU3YIOILNUMU (1)I/ISI/I‘ICCKI/IC MpoucCChI

ChopmupoBaHHOCT, yMEHHI TPUMEHSITh 3aKOHBI KIACCUYECKOU
MEXaHUKH, MOJIEKYJIIPHOU buzuku u TEPMOJMHAMUKH,
ANEKTPOJUHAMUKH, KBAaHTOBOM (M3MKH AJisl aHANIM3a U OOBSICHEHUS
SIBJIECHU MUKPOMHpA, MAaKpOMHUpa M MEramupa, pasjindarh YCIIOBHS
3 (rpaHHLBI, 001ACTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHUMATh
BceoOmuii xapakrep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHMYEHHOCTH
UCIIONIb30BAaHUSI YAaCTHBIX 3aKOHOB; aHAJIM3UPOBaTh (puU3HUecKue
MPOLECCHl,  HCMOJb3ySl  OCHOBHBIE  ITOJOKEHHUS,  3aKOHBI U

3aKOHOMEPHOCTH

ChopMupoBaHHOCT, YMEHHUSI pa3uyaTh YCIOBUS TMPUMEHUMOCTH

MoJiesiel (PU3MUECKUX TEJT U MPOLIECCOB (SIBICHUI)

CchopMupoBaHHOCTb YMEHHSI pemiaTh pacu€THBIE 3aJaud C SIBHO
3aJJaHHOM M HESABHO 3aJaHHOM (hU3MYECKOW MOJEbIO: Ha OCHOBAHUU
aHajgM3a yCIOBHMsS BbIOMPATh (QU3MUECKUE MOJENH, OTBEYAIOLIHNe
TpeOOBaHUAM 3aJ]a4l, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTyJaThl  (PU3MYECKHX  TEOpUd  MpU  HCIOJIH30BAHUU
MaT€MaTHYECKUX METOJOB PELICHUS 3a1ad, IPOBOJUTH pPacyE€Tsl Ha
OCHOBAaHMM HMEIOUIUXCS JAHHBIX, AaHAJIU3UPOBaTh pE3yJbTaTbl U
KOPPEKTUPOBaTh  METOJAbl  pEeUIeHUuss C  Y4YETOM  IOJIYYEHHBIX

pE3yJIbTaTOB

Pemarp xauecTBeHHbIE 3ajaud, TpeOyroIMe NMPUMEHEHMs] 3HAHUN U3
pasHBIX pa3/eioB MIKOJIBHOTO Kypca (DM3MKH, a TaKXKe HWHTEeTpaluu
6 3HaHUH W3 JPYI'MX IPEAMETOB €CTECTBEHHOHAYYHOIO  LIMKJIA:
BBICTPAauUBaTh JIOTMYECKYIO LENOYKY PACCYKIEHUH C ONOpod Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U CbI/ISI/IquKI/Ie SIBJICHUSA



Brnanenue OCHOBHBIMHU METOAAMU HAY4YHOTO MO3HAHUS,
UCTOJNb3YeMbIMU B  (U3UKE: NPOBOJUTH IMpsSIMble M KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAas ONTHMAJIBHBIH CIIOCOO
U3MEpPEeHUS M MCHOJB3YSl M3BECTHBIC METOIBI OLEHKH HOTrPEIIHOCTEH
U3MEpPEeHNH, MPOBOAMTH HCCIEIOBAHUE 3aBUCHUMOCTEH (hU3MUECKUX
BEIMYMH C UCIOJB30BAHUEM TMPSIMBIX H3MEPEHUH, OOBACHATH
MOJIyYeHHBIE PE3yNbTaThl, UCHOJb3Yys (PU3NYECKHE TEOPUH, 3aKOHBI U
MOHATHS, U JIeNIaTh BBIBOJBI; COOJIIOATh MpaBuiia 0€30IacHOTo Tpy/Ja
TIPY TIPOBEICHUM HMCCICIOBAHNN B paMKax Y4eOHOTO DKCIIEPUMEHTA U
y4e0HO-UCCIIEIOBATENbCKON  JESITEIBbHOCTH C  UCIOJIb30BAHUEM
IUPPOBBIX ~ U3MEPUTENIBHBIX  YCTPOHCTB W J1a0OpaTOpHOTro

00opyI0BaHUs

ChopmupoBaHHOCT, ~ yMEHHH  aHAIW3UpOBaTh M OIICHUBATH
MoCJeACTBHs OBITOBOM M MPOU3BOJICTBEHHOM JIEATENBHOCTH YeIOBEKa,
CBSA3aHHOM C (PU3MYECKUMM TPOLECCAMU, C TO3UIUN IKOJOTUYECKOU
0e301acHOCTH; IIpeICTaBICHUM 0 palroHaILHOM
MPUPOJONOIb30BaHUHN, a  TakkKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTH)KEHUM HAyKd W TEXHOJIOTMM JJid JajJbHEWIIEero pa3BUTHUS

YeJI0BEUYECKOr0 O0IIIeCTBa

10

OBnaneHue pa3nuuHbIMH croco0amMu  paboTel ¢ uH(pOpManuen
¢bu3nyecKoro  coAepkKaHMs C  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHH; pPa3BUTHE YMEHHUI KPUTHYECKOTO

aHaJlM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nHbopMaluu

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHWYECKHE TOHATHUS, TEOPUM W 3aKOHBI JUISI aHalou3a |
00BsACHEHHs] (PU3UYECKHX TPOIIECCOB, MPOUCXOMSIINX Ha 3BE3daX, B
3BE3AHBIX CHUCTEMAX, B MEXKIAIAKTUYECKON Cpene; JIBUKEHHUS

HeOECHBIX TeJI, DBONIOLUH 3BE311 1 Beenennoi



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA EI'D

11O ®U3UKE

Kon
pasneaa/t
€MbI

1
1.1

Kon
3JIeMeHTAa

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

MEXAHHUKA
KMHEMATHUKA

1.1.3

Mexannueckoe JBHXXCHUC. OTHOCHUTENNHLHOCTD

MEXaHUYECKOro ABMXKeHMs1. CrcTeMa oTcuéra

MaTepI/IaJ'ILHaH TOYKa.

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

TpaeKTopILs,

IepeMEIIcHIIE:

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

yTE.

CroxeHIIe l'IEpEMEII[EHIIﬁZ

Ay =4, +4

CKOpOCTB MaTepHaHLHOﬁ TOYKH:

__AF
L= —
At

—=(v,,.02).

Ar—{

Ax , . .
v, =— =1X,. aHAJOTHYHO v =YV, U.=Z/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brluncnenue nepeMenienys 1 MyTi MaTepualbHOU TOUKH

IpY NPSAMOJIMHEHHOM JIBM)KEHUH BJIOJIb OCH X 110 TpaduKy



3aBUCHUMOCTH Vx(t)
v _ AvD _,
T:b'TCI'I!El[J'EHIIE MAaTEPHATBHOII TOYKIL 4 = — =u. 3
At |y
1.1.4
Au o, .
a, =—= =(u,),". aHamOIM4HO a, = (v, |’, a.=(v.
A e i
PaBHOMEpPHOE TPAMOIIMHENHOE JBUKEHHUE:
x(t) = xg + oyt
1.1.5
Uy (t) — vox = const
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBH)KEHUE:
(1) +u, t+ ar
x(t)=x,+u, 1 +—
] Dx 2
v (t)=u, +at
1.1.6 a. = const
U;.T - L).l‘.'c = zﬂx ['1-2 _Il]
L 4
HPII IBILKEHINI B OJTHOM HAIIPABIISHII IIVIE S = 'S
CBoOoaHoe majieHne. Y CKOpeHHue CBOOOTHOTO TafCHUSI.
Vi ﬁo
1.1.7 l
Yo o
o Xo {-
JIBukeHue Tena, OpOIIEHHOT0 MO/ YIJIOM ¢ K TOPU30HTY:




1.2

1.2.1

1.2.2

[.‘k‘{f} =X, +U,f=x +tU,cosa-f

v.(t)=v,, +gf=v,sina—gr

{U;- (t)=uv, =v,cosa

KpuBonuneiiHoe nBrxeHue. [[BrkeHne MaTtepruaibHOM

TOYKH IO OKPY>KHOCTH.
VYrioBas U IMHEIHAs! CKOPOCTh TOUKHU:

v = wR

[Tpu paBHOMEPHOM JBUKEHUH TOUKH 110 OKPYKHOCTH

=—=2
w T v

LleHTpOCTpEMUTENHHOE YCKOPEHUE TOUKH:

Ay =?= w?R

Teépnoe Teno. [locTtynatenbHoe U BpalaTeIbHOE

JIBUKEHHME TBEPAOIO TENIa
JUHAMUKA

HNueprmaneubie  cucteMbl  orcuéra. [lepBbiid

Herorona. [Ipuniun otHocuTensHOCTH ['anunes

Macca Tena. IInoTHOCTE BelecTBa:

m

P=7

3aKOH



Cuna. [IpuHIMnO cynepno3uuun CUiL:

- - -

FpaBHo,quICTB = Fl + FZ +...

1.2.3

Bropoii 3akon Herotona: mist MarepuanbHoil Touku B MICO

>
-

Fl = ma1
1.2.4

Ap = FAt

F = const

-———

}:12 ‘E:ZI

Tpernii 3akoH HpIOTOHA 7151 MaTEpUAIIBHBIX TOYEK:

>

1.2. ”
> Fi, = —Fp

3akoH BCCMUPHOTO TATOTCHHA: CUJIbI NPUTANKCHUSA MCIKIAY

TOYECYHBIMUA MaCCAMHU PAaBHBI
m;m;

F=6—

1.2.6

Cuna tsoxect. LleHTp TSDKecTH Tena. 3aBUCHMOCTD CHUITBI
TSOKECTH OT BBICOTBI h HaJ MOBEPXHOCTHIO TUIAHETHI
pamuycom RO:

GMm

9= R, + h)2



Cuna ynpyroctu. 3akoH ['yka:

E, = —kx
1.2.7 ¥
Cuia Tpenusi. Cyxoe TpeHHe.
Cuiia TpeHUSs! CKOIbKEHUSI:
Frp = uN
1.2.8
Cuna TpeHus moKos:
E, < uN
JlaBneHwue:
P=7%
1.2.9
1.3 CTATHUKA
<
F

MOMEHT CUJIBI OTHOCUTEIBHO OCH BpallCHUA:

13.1 M| = FL, rae | — mie4o cuier



LlenTp macc Tena. L{leHTp Macc cuCTEMbl MaTEpPHUATBHBIX

TOYCK:

myr, + myry+...
Tam =

my; + my+...

1.3.2
B ogHOpOIHOM MOJIE TSKECTH
(g = const)
IIEHTP Macc TeJia COBIAAET C €0 IIEHTPOM TSHKECTH
VYcnous paBHoBecus TBEpaoro temna B UCO:
[M,+M, +...=0
1.3.3 .
|E+F,+...=0
HHHPar##
3akon [lackains
1.3.4
JlaBnenue B )kunkocTH, nokosieics 8 UCO:
HHPar#H#H P =po +pgh
1.3.5
3akoH Apxumena:
FApX = _PBbITeCH
HHHPar##
1.3.6

€CJIH TEJIO M KUAKOCTh IokosaTcs B MCO, To

FApx = PG Vauirecn



1.4 3AKOHBI COXPAHEHN A B MEXAHUKE

HNMnynec MaTepuanbHOM TOUKU:

HHHP arHH p=mv
1.4.1

HNMnynbec cucteMsl Tei:

HHHPari## p=p1+p2+..
1.4.2

3aKOH M3MEHEHUS M COXPAaHCHHS UMITYJIbCa:
B UCO

Ap = A(pl + p2+- . ) = FlBHeLLlHAt + FZBHeLUHAt+- .

B MCO , eciu
HHHPartHt

143

Ap = A(py +pa+...) =0

€Clin

- -

FlBHeLLIH + FZBHeLLm"‘- ..=0

F
#ithParfH#
Ar x

PaboTta criel Ha MaJIoM NEpeMCUICHUN:



;1=|P:|-|,if|-c05 a=F,-Ax

o F

()]
MoHocTh CUIBL:

€CJIK 3a BpEM

At
1.4.5
At
pa0oTa CUJIbl U3MEHSETCS Ha , TO MOIIHOCTb CHJIBI
A4
P=— =F-v-cosu
'&r Ar—
Kunernueckast sHEpryust MaTepragIbHON TOUKH:
. mv?  p?
KUH — 2 - Zm
1.4.6
3aKOH U3MEHEHUSI KHHETUYECKOU YHEPTUU CUCTEMBI
matepuanbHbix Touek: B ICO AExkun = A1 + A2 + ...
[TorenumanbHas sHEPrU:
JUISl IOTEHIMAIIBHBIX CHJI
A12 = ElrIOTeHu - EZHOTeHu_: AEHOTGHL[
1.4.7

HOTGHHI/IaJ'IBHaH OHCPIusa MaTepHaHBHOﬁ TOYKH B
OIHOPOJHOM II0JIC TSAKCCTU:

EHOTeHu =mg h




1.5

[ToTenunanbHas 3Heprus ynpyro aeGopmMupoBaHHOTO
Tena:

kx?
EHOTeHu = T

3aKoH U3MEHEHUSA U COXpPAaHCHUA MEXaHUYECKOU OHCpPIUU:
Euex = Exum T Enorerm,
B IICO AEyex = Agcex HEMOTSHLL CHM
B IICO AE,ex =0, eC Agcex menorenn cax = 0

MEXAHNWYECKUE KOJIEFAHUA 11 BOJIHBI

l'apMonnueckue  KoneOaHHWA  MAaTEpUAIBHOM  TOUKH.
Avmimtyga u  ¢aza konebanmii. KwunHemarmueckoe
OIHCaHueE:

x(f) = Asin| @t +o, ).

v =x/.

a(H=(v,), =—a'x(f) =a, +0'x=0,
/1€ X - CMEIIIEHNE U3 PAaBHOBECHS.

I[I/IHaMI/I‘IeCKOG OIMMCAHUC!

ma, = —kx,
rae
k = mw?
. OTO 3HAYUT, YTO
FE, = —kx
DHEPreTUIeCcKoe OIIMCaHHNE (3axoH COXpaHEHUS

MEXaHMYECKOU 3HepFI/II/I)Z

-

”U+£_”ﬁ§m_k’4 _

2 2 2 2

CBs3b AMIUINTY IbI KoJIeOaHMI CMCIICHUA MaTCpHaHBHOﬁ



TOYKH C aMIUIUTyJaMu KojeOaHuii €€ CKOpOCTH W

YCKOPEHUS:

U =0, @ =4

[lepuon 1 yacToTa KoJeOaHMIA:

r=2r_1
® vV

[Tepron mManmeix CBOOOMHBIX KOJIEOAHWI MaTeMaTHYEeCKOTO

MasiITHUKA:
1.5.2 i
T=12m |—
g
[lepron cBOOOIHBIX KOIEOaHUN TPYKUHHOTO MasiTHUKA!
m
T=2n|—
k
153 Boinyxxnennsle  konebOanusi. Peszonanc. Pe3oHaHcHas
o KpHBast
[lonepeunsle u  mpojoibHble  BOJHBL.  CKOpOCTH
pacrpoCcTpaHEHMs U JUIMHA BOJIHBIL:
v
A=vT =—
1.5.4 v
Wntepdepennus u audpaxiyst BOIH
1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVYIJISIPHASA ®U3UKA. TEPMOANHAMUKA
2.1 MOJIEKVYJISAPHAS ©U3NKA
Mopnenu cTpoeHus razoB, JKUAKOCTEW U TBEPABIX TEIL
[lycts TepmoauHamudeckas cucreMa (Teso) coctouT u3 N
11 OJIMHAKOBBIX MOJIEKYJ. Toraa KoJIM4ecTBO BELIECTBA
o N m
vV==—=—
Ny
2.1.2 TeroBoe NBUKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3aumopeiicTBue yacTull BelecTsa



2.14
2.1.5

Huddys3us. bpoyHoBCcKOoe ABMKEHHE
Mounens uneansaoro raza 8 MKT
CBsi3p MeXay JaBJICHHEM U CpeOHEH KHUHETHYEeCKOU

3H€‘pFPICI>i MMOCTYNAaTCJIbHOT'O TCILJIOBOT'O JABUXKCHUA

MOJIEKYJI HJealbHOTro ra3a (ocHoBHOE ypaBHeHre MKT):

-

L E o
3

- &

T

Trac m0 — Macca OgHOM MOJICKYJIBI,

N
"=y

2.1.10

AoGcomotHas Temmeparypa: T =t +273K

CBs3bp TEMIEpaTypbl raza CcO CpeIHEH KHHETHYECKOU
3H€‘pFPICI>i MOCTYHAaTCJIbHOI0 TCIUIOBOTO ABUXKCHHUSA C€TO

MOJIEKYJIL:

VYpasuenue p = nkT

Mojenb naeanpHOTO ra3a B TCPMOAUMHAMHKE:




( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (mprmer

3aIIICcI):

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

BrlpaxkeHIle U1 BHYTpeHHell 3HepIiil 0IHOATOMHC
raza (IprMeHIMBIe (JOPMBI 3aIIIIcCH):

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

2.1.11

2.1.12

2.1.13

3aKkoH HaJ'IBTOHa JJIA JaBJICHUA CMCCH Pa3pCiKCHHBIX I'a30B:

P =01 +p2+

W3omporiecchl B pa3peKeHHOM Ta3e C MOCTOSHHBIM YHCIOM
MoJiekys N (C MOCTOSSHHBIM KOJTMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const

uzoxopa (V = const):

14
== t
T cons

I'pacdmuaeckoe npencrasneHue n3omnpoueccos Ha pV-, pT- u
VT- nuarpammax.

OO0BbeIMHEHHBIN Ta30BbIA 3aK0H:
pV

— = const
T

Hacepimennble M HEHACHIIICHHBIS Iapnl. KauecTBenHnas



2.2

3aBUCUMOCTDL IIJIOTHOCTU W AABJICHUSA HACBIIICHHOI'O IIapa
OT TEMIICpaTyphl, X  HC3aBHUCHMOCTH OoT 00BEMa

HaCBILIIEHHOT'O Iapa

BnaxnocTs Bo3myxa.

OtHOCUTENbHAS BIaXKHOCTD:

2.1.14 ¢ _ Prnapa (T) _ pnapa(T)
Bl pHacmmnapa(T) B pHaCbIU.U'lapa (T)
5115 M3MeHeHne arperaTHbIX COCTOSIHUM BEIECTBA: HUCIAPEHUE
o Y KOHJEHCAUsl, KUTIEHUE KUJKOCTU
5116 H3MeHeHue arperatHblX COCTOSIHMM BEILECTBA: IJIABJICHUE
o U KpUCTAJUIU3AIIHS
2.1.17 [IpeobpazoBanue sHepruu B (ha30BBIX EpPexogax
TEPMO/JNHAMUKA
2.2.1 TermoBoe paBHOBECHE U TEMIIEPATypa
222 BnyTtpeHnHss sHeprus
Temmoniepeada Kak CIoco0 W3MEHEHHsI BHYTPEHHEH
223 sHeprun  0Oe3  coBepmieHus — paboTel.  KonBekuws,
TEIJIONPOBOAHOCTb, U3JIyYECHUE
KonuyecTBO TEmIOTHI.
VnenpHas TEIUIOEMKOCTH BEIIECTBA C:
224
Q = cmAT
VY nenwpHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TeruioTa miaaBiaeHus A: O = Am.
VnenpHas TemoTta cropaHus Tommsa q: O = gm
DnemMeHTapHas padoTa B TEPMOJMHAMHUKE:
A =pAV
2.2.6

2.2.7

Bbruucnenune pabGotbl 1o rpaguky mnpouecca Ha pV-
quarpamMmme

[IepBblil 3aKOH TEPMOAVHAMUKH:
Qiz = AUz + A1z = (U2 = Uy) + Ay




Annabara:
Q12 = 0= Ay, = (U, — Uz) =AUy,

2.2.8 Bropoii 3akoH TepmoaunHamuku. HeoOpaTtumsbie poreccs

[Ipunuune! aeiictBus Ternossix MamuH. KIT/I:

n= AS‘AD:H:B:I'I: _ QHJI‘p _|Qxcm| —1- |Qxcm|
2.2.9 Qm Qm QH-‘*I‘P

Maxkcumansnoe 3nauenue KIIJI. [{ukn Kapno:

Loy — Ten T,
2.2.10 max N =Ny, = ‘“"”T S -

warp ‘Tm

YpaBHEHHE TEIIOBOTO OaaHca:

Q1 +0Q,+0Q3+...=0

2.2.11
3 SJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
DJeKTpu3alusa Tel W €€ MPOSBICHUS. JIEKTPUUECKUN
3.1.1 3apsan. JBa Bupa 3apsna. DIEMEHTApHBIA 3JIEKTPUUECKUN
3apsj. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsaa
B3aumonerictBue 3apsioB. Toueunsle 3apspl. 3aKOH
Kyiona:
B OJIHOPOJIHOM BEIIECTBE C AUIIEKTPUUECKOMN
312 IIPOHUIIAEMOCTBIO
€
F:k|{?1|'|1qz _ 1 _|"_?1|'*?J

g’  4dmes, 1°



Onektpuueckoe mnosie. Ero peiictBue Ha 3IEKTpUUYECKUE
3apsizibl

HaHpH)KéHHOCTB QJICKTPHYCCKOI'O ITOJIA:

-

) F

qnpo6Hb1171

[Tone Toueunoro 3apsaa:

Er=kr—2

OIHOPOJHOC I10JIC:

-

E = const.

[ToTeHmManbHOCT AIEKTPOCTATUIECKOTO TOJISL.
Pa3HoOCTh MOTEHIIMATIOB U HANPSHKCHUE:
Az = q($1 — P2) = —qAp = qU.

HOTGHHI/Ia.HI)HaSI OHEpIrud 3apsga B SBJICKTPOCTATUYCCKOM

I1I0JIC:

W =q¢

IToTenman SJICKTPOCTATUYCCKOI'O I10JIA:

o=V
T q

CBs13b HaNPsHKEHHOCTH TOJIS U Pa3HOCTH MOTEHLUAIOB JIJIS

OIHOPOAHOTO 3JICKTPOCTATHUICCKOI'O T1OJIA: U=Ed



[IpuHIHUI Cynepno3uuu JIEKTPUYECKUX MTOJIEH:

E=E1+E2+,¢)=¢1+¢)2+

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I1OJIE.
VYcnosue paBHOBecHs 3apsAA0B: BHYTPH IPOBOJHHUKA
3.1.7 Et=0

, BHYTPU U Ha MOBEPXHOCTH MIPOBOJHHUKA (@ = const

JusnexTpuku B AIIEKTPOCTATUYECKOM noJe.

ﬂI/ISJ'IeKTpI/I‘IGCKaﬂ IMPOHUITACMOCTb BEIIECTBA €

Konpaencatop. DineKTpoEMKOCTh KOHICHCATOPA:

q
C=—
U

DIeKTPOEMKOCTH IIOCKOTO KOHJICHCATOpa:

£gpS

= P =gC0

Hapanneanoe COCIMHCHHUEC KOHACHCATOPOB!:

q =q1+QZ+---'U1 = Uz :""Cl'lapaJIJ'l_Cl-I_CZ-l_'"

3.1.10 I[MocnenoBareIbHOE COEAUHEHNE KOHAEHCATOPOB!

U:U1+U2...,q1=q2 =..., = — 4 —4...

DHeprus 3apsHKEHHOrO KOHEHCAaTopa:
qu _CU*  ¢?

cT 2" 2 T2
3.1.11




3.2

3.2.1

322

3AKOHBLI ITIOCTOAHHOI'O TOKA

Cuia Toka:

ITocrosnnsIit TOK: I = const
Jnst mocrosiHHOTO TOKA = It

VY cIi10BHS CyIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Hampsokenne U u OJIC E

3.23

324

3.25

3.2.6

3akoH OMa 715 yyacTKa LEenu:

I_U
"R

:‘)HGKTpI/I‘leCKOC COIIPOTUBJICHHC. 3aBUCUMOCTh
COIIPOTUBJICHHA OAHOPOJHOIO MPOBOAHHKA OT €ro JJIMHBI U

CCUCHU. YIICJ'IBHOC COIIPOTUBJICHHUE BECIICCTBA.

l
R=p§

Ucrounuku Toka. 3J]C ucTouyHUKA TOKA:

_ ACTOpOHHI/IXCI/IJI

E=
q
BHyTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3akoH Oma 115 MOTHOM (3aMKHYTOM ) AJIEKTPUIECKOH TeTTH:

E=1IR + Ir, otkyzna

E.r




Hapanneanoe COCINHCHUC HpOBOILHI/IKOBI
[=11+1R2+..,Ul=02=..,
1 1 1

=—+—+..
Rnapann Rl RZ

3.2.7
[TocnenoBarenbHOE COCTMHEHNE MPOBOJHUKOB:
U=Uu1+02+.,I1=12=..,
RI'IOCJI == R1 + R2+ .-
Pabora anexrpuueckoro Toka: A = IUt.
3akon J[>xoynsa — Jlenma:
Q = I?Rt
3.2.8 Ha pesucrope
UZ
R:Q=A=I?Rt =1Ut =—t
R
MOIIHOCTB AJIEKTPUYECKOTO TOKA!
Ad N
P=— =JU
TeroBast MOILIHOCTB, BBIAENSEMAs HA PE3UCTOPE:
2 U .
P=PR=—=1IU
329 R
MOIIHOCTh HCTOYHHUKA TOKA:
AA
©T. CHIL _
PE = A =Kl
4 Ar—0
CBOOOJHBIE  HOCHTENTH  OJCKTPUUECKHUX  3apsioB B
32,10 MPOBOJIHUKAX. MeXaHU3Mbl MPOBOAUMOCTH  TBEPIBIX
o METaJIOB, PACTBOPOB U PACIUIABOB 3JIEKTPOJUTOB, I'a30B.
[TonynpoBoanuku. [1omynpoBOJHUKOBBIN U0
33 MATHUTHOE I1OJIE
331 Mexanudeckoe B3aMMOJECUCTBHE MarduToB. Mar"HuTHOE

nose. Bekrtop  MarmuTHOM — MHAykumu.  IIpuHnun




CYNEPIIO3UIIMY MarHUTHBIX MOJIEH:

B = Bl +Bz+

Jluaun wHAyKIUMUW MarHutHoro nons. KapTtuHa nuHui
WHIYKITAN MarduTHOTO O II0JIOCOBOTO u

HO,Z[KOBOO6pa3HOFO IMOCTOAHHBIX MarHuTOB

OmnpIT BpCTez[a. MarsuTHoe I10JIe IMPOBOJHHKA C TOKOM.

KapTI/IHa JIMHUH HHAYKOUW MAar"iuTHOrO IOJid JJIHWHHOTO

332
NpsSIMOTO  TMPOBOJHMKA U 3aMKHYTOIO  KOJIBLIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM
Cuna Amnepa, e€ HalpaBJIEHUE U BEJINYUHA:
F4 = IBlsina
333
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMYUHA:
Fnop =1 q | vBsina
334
. JIBI>KeHHe 3apsKEHHON YaCTHUIIBI B OJTHOPOJTHOM MAarHUTHOM
rmoJne
34 OJIEKTPOMATHUTHAA NHAYKIA
IToTok BeKTOpa MAarHUTHOM MHITYKIUU:
® = B, S = BScosa
34.1
34.2 SIBnenue anexkrpoMariuTHOW UHAYKIMU. DJIC uHAYKIIMU
3aKOH AJIEKTPOMArHUTHON MHAYyKIMK Papajes:
3.4.3 AD

E = == ¥

Af=0



Jai iy

O/1C uHAyKIMH B IPSIMOM MTPOBOAHUKE JITTUHOM |,

34.4 JIBHOKYIIEMCS CO CKOPOCTBIO

v

B OJTHOPOJIHOM MarHuTHOM ToJje B:
| E; |= Blvcosa

34.5 [IpaBuio Jlenna

NHAyKTUBHOCTB:

L_CD
T

3.4.6
Camounnykuus. 9IC caMOMHAYKIUU:

A
E. =— EL =—LI'
—30

3Hepr1/151 MAarduMTHOTI'O ITOJIA KaTyYIIKU C TOKOM:

W = LI?
L=
3.4.7
3.5 DJIEKTPOMAT'HUTHBIE KOJIEBAHU A 11 BOJIHBI
3.5.1

Koneb6arenbublii koHTYyp. CBOOOAHBIE 3JEKTPOMATHUTHBIE

KoJIeOaHUs B UACATHHOM KOJIeOaTeIbHOM KOHTYPE:



3.6

3.5.2

353

3.54

3.5.5

3.5.6

3.6.1

[ q(1) =, Sin( 0t + @)

11['{] =g, = g, cos( wt +qy) =1, cos(ct + )

®opmyna TomcoHna:

T =2nVLC
, OTKyJIa
_ 2T _ 1
T LC

CBs13p aMIUIMTYZBl 3apsja KOHAEHCAaTopa € aMIUIMTYAOU
CWJIBI TOKa TpHU  CBOOOJHBIX  3JIEKTPOMArHUTHBIX

KOJICOAHMSX B nacajJibHOM KoJIe0aTeIbHOM KOHTYpC:

Qooe = —_

LC)]

3aK0H COXpaHEHUS DPHEPTUU B UIACATHHOM KOJI€0AaTeThHOM

KOHTYpE€:

BoinyK1€HHBIE 3JIEKTPOMAarHUTHbIE KoJieOaHusl. Pe3onanc

Ilepemennbi  TOk.  IIpomsBoacTBo, nmepemada H

noTpebiIeHue FIEKTPUIECKON SHEprun

cuUt LI° CU* LI’
+ = =T = =X = COomst.
2 2 2 2

CaoiicTBa AIIEKTPOMATHUTHBIX BOJIH. Bzaumuas

OpuCHTallid BCKTOPOB B 3HCKTp0MaI‘HI/ITHOﬁ BOJIHE B

BaKyyMe:

- -

E1Bl1lc

[Ixamna 3JIEKTPOMArHUTHBIX BOJIH. IIpumenenue

3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITHUKA

[IpsmoniuHEetHOE pacpoOCTpaHEHHUE CBETa B OJHOPOJHOMU

cpene. Toueunslil uCTOUHUK. JIyd cBeTa



3aKOHbI OTPAYKEHUS CBETA.

a=p

3.6.2
alp

S

3.6.3 [octpoenne n300pa>keHMIA B TUIOCKOM 3epKajie

3aKOHBI PEIOMIIEHHSI CBETA.

IIpenomiieHue ceera:

nysina = n,sinf.

AOGCOIOTHBIN MMOKa3aTeNb PEIOMIICHHUS:
c

Nagec = v

OTHOCHUTENBHBIHN ITOKa3aTelb MMPCIOMJIICHUSA:

np, 1

3.64 Nore = n_l = U_Z

Xon 1ydeil B mpu3Me.
1"1 == 1"2 o H].}'l == ”2}'2
CoOoTHOIIIEHHE YacTOT W COOTHOUIEHUE [JIWH BOJH MpU

Nepexoa€ MOHOXPOMATUYUCCKOTO CBETa 4YCPE3 TIpaHULY

pa3aciia AByX OIITUYICCKUX CPCU:

ny<hn 1y

3.6.5 -
1L

[lonmHOE BHYTpEHHEE OTpaXKEHUE.




[IpenenbHbII yroJ HOTHOTO BHYTPEHHETO OTPaKEHUS:

1 m

Noru ny

Sinay, =

Coluparoniue U paccewBaromye JUH3bI. TOHKas JHH3A.

CDOKYCHoe pacCTOAHUC U OIITUYCCKAA CHJIa TOHKOM JIMH3HI:
3.6.6 1

®opmyIia TOHKOM JIMH3bI:
1
d

| -

=
f_

VBenuuenue, JapacMoe JIMH30M:

_h IS
'=%~"4a
3.6.7
d T~
»
H F
F\ h
f
e
B ciydae paccenBaronieit JIMH3bL:
1
D0O=F =—0,
D
3.6.8



4.1

Xon my4a, IpOLIEUIETO JUH3Y MO IPOU3BOJIBHBIM YITIOM
K e€ rmaBHOM onTHyeckoi ocu. [loctpoeHne n3o0paxeHuit
TOYKHU U OTpe3Ka MPsAMON B COOMPAIONINX U PACCEHBAIOIIUX

JIMH3aX U UX CUCTEMaAX

®doroamnmnapaT Kak ontaueckuit mpuobop. [nma3  kax

3.6.9
ONTHUYECKasi CUCTEMA
WNnrepdepennuss  csera.  KorepeHTHblE  HCTOYHUKH.
VYcnoBusg HaOoOAEHUS MakKCUMyMOB U MHUHUMYMOB B
UHTep(OEePEHIIMOHHON  KapTHUHE OT JABYX CHH(a3HBIX
KOT'€pPEHTHBIX HCTOUHUKOB:
3.6. y
MaKCIIMYMBI — ﬂzZm;} m=0,+1+2 +3
A
MITHIIMYMBI — A=(2m+1)—, m=0,£1,£2.+3 _
2
Hudpakmus csera. JudppakunonHas pemérka. YCIOBHE
HAOMIO/IEHUS] TJABHBIX MAaKCHUMyMOB TpU HOPMaJIbHOM
NaJIcHUd MOHOXPOMAaTHYECKOTO CBETa C JJIMHOW BOJIHBI A
Ha peleéTKy ¢ nepuoaom d:
3.6.11 PEliETRY € TEP
dsin,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus ceta
KBAHTOBAS ®U3HKA
KOPITY CKYJISIPHO-BOJIHOBOM Y AJIN3M
4.1.1 ['mmores3a M. [1nanka o kBantax. ®opmyna [Tnanka: E = hv
®oTtoHbl. JHEprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2

Nmnynsc poTona:

hv
c

NI



4.2

®orodddexr. Ombitet A CroneroBa.  3aKOHBI

413
dotorddekra
VYpaBHenue DitHiTeitHa 11 porodddexra:

E(l)OTOHa = ABbIxoja + EKHHmax:

E ho = 26

= v = —’

doToHa 2
4.14 hc
ABbIXOAa = thp = r
Kp

mvzmax
Evunmax = 2 = eUsay
[laBiienue ceera.

415 JlaBneHne  cBera  Ha  MOJHOCTBIO  OTPAXKAIOIIYIO
MOBEPXHOCTh M HA  MOJHOCTHIO  IMOMIOUIAIOLIYIO
MMOBEPXHOCTh
OU3NKA ATOMA

4.2.1 [Inanerapnas Mofenbs aToMa
[Toctynater bopa. M3nydenne u norsiomienne GOTOHOB MpU
nepexoe aToMa ¢ OAHOTO YPOBHS YHEPTUU HA APYTrOM:

he
4.2.2 :I.F"k-"m" =T = |En _Em|
Y
JIuHeiyaTbie CIEKTPHI.
423

CriexTp ypOBHEH 3HEpPTUU aTOMa BOAOPOA:



_ -13,63B

E, = , n=1,23 .
ne
4.3 OU3NKA ATOMHOI'O AJIPA
431 Hyxnonnas moznens siapa I'eitzen6epra — MBanenko. 3apsin
o saapa. MaccoBoe uncio sapa. M3oTomsl
PannoakTHBHOCTE.
Anbda-pacnan:
A A4 4
X—>>,Y +;He
bera-pacnan.
DNeKTpOHHBIN B-pacnan:
4.3.2
A A 0 -~
7 X—= Y+ je+v,
[Tosutponnslii B-pacnan:
A A O | .,
sX—=- Y + je+ v,
I'amma-usnyudenue
3aKOH paJIMOaKTUBHOTO pacrnaja:
-t
N(t) = Ny # 2T
433 ITycTs m — Macca paJMOaKTHBHOTO BemecTsa. Toraa
—t
m(t) =mgy* 2T
434 Snepubie peakuuu. Jlenenue u CUHTE3 siACP



YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» Gusuka (B 2 yactsx), 10 knace/ I'enpenmreiin J1.O., Bynarosa A.A.,
Kopuunbser 1.H., Komkuna A.B.; nox penakmueit Opiosa B. A., O0miectBo ¢
orpaHM4eHHON 0TBeTCTBEHHOCThI0O « BMTHOM. JlaGopatopust 3HaHUI»;
AxkrmmmonepHoe o0miectBo «M3marenbetBo «lIpocBemenne»

» dmsuka (B 2 vactax), 11 knace/ I'enpenmreitn J1.O., bBynatoa A.A.,
Kopuunses U.H., Komkuna A.B.; non pegakuueit Opiosa B.A., OOmiecTBo ¢
orpaHuueHHON 0TBeTCTBeHHOCThIO « BMMTHOM. JlaGopatopus 3HaHUI;
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3. A.IN. PeimkeBuu. COopHUK 3a1a4 1o pusuke. Mocksa, [Ipoda, 2005 - 2021 r.
4. Coopruk 3aaa4 o ¢usuke it 9 — 11 kmaccoB. CocraButens I'.H. Ctenanosa.

M.: «IIpocsemenne», 2020 r.
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3. CoopHuk 3anau no ¢pusuke s 9 — 11 kmacco. CocraBurens [.H. Crenanosa.
M.: «IIpocsemenuer, 2020 r.

4. T".B. Mapkuna ®usuka 10 kiacc. [loypounslie mianbl 1o yueOHuky I7.51.

Msxkumesa, b.b. ByxoBuesa. B.: Yuurens, 2021.



5. BonkoB B.A. Iloypounsie pa3pabotku no pusuke. 10 kmacc. M.: Bako, 2021.
6.COOpHUK TECTOBBIX 3aJIaHUN JUISI TEMATHYECKOTO W UTOTOBOTO KOHTPOJIS.
®usuka 10 knace. M.: «Mutemnekr-Lentp», 2020 r.

7. C.M. Anpapromeukus, A.C. CnyxaeBckuil. @usuka. «KoHCTpyKTOp»
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yuuteneil. M.: [Ipocsemenue, 2021.

2. A.Il. PermkeBry. COopHUK 3amad o ¢usmke. Mocksa, poda, 2005 - 2021 1.
3. Coopnuk 3anau no ¢pusuke ais 9 — 11 kmacco. CocraBurens [.H. Crenanosa.
M.: «IIpocsemenuey, 2020 r.

4. T".B. Mapkuna ®usuka 10 kiacc. [loypounslie mianbl 1o yueOHuky [7.51.
Mskumesa, b.b. ByxoBuesa. B.: Yuurens, 2021.

5. BonkoB B.A. Iloypounsie pa3padotku no pusmke. 10 kmacc. M.: Bako, 2021.
6.COOpHHK TECTOBBIX 3aJIaHUN JIsI TEMATHYECKOTO W UTOTOBOTO KOHTPOJIS.
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HMUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. http://nsportal.ru - conuanpHas ceTb paOOTHUKOB 00pa30BaHUSI.

2. http://markx.narod.ru/pic/ - pusuka B mkore.



3. http://festival.1september.ru/articles/ - ¢pecTuBanb negarornyecKux UaeH
«OTKPBITBII YPOK».

4. http://www fizika.ru/ - calit 1y yuurenei GU3MKH U UX YUYEHUKOB.

5. http://www.physics.ru/ - MaTepuaibl o Qpu3MKe.

6. www . ege .edu.ru - undopmanmonnsiit mopran EI'D.

7. http :// school - collection . edu . ru / - equnas koutekius [IOPoB






