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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypOBHE CcpeaHero oOmiero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OpraHU3alUgX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Iporpamma no ¢gusuke onpeaenser o0g3aTeIbHOE NPEIMETHOE COAEPKaHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Duznka» Ha yriyoJIEHHOM YPOBHE.

N3yyenue kypca (PU3MKH YIIIyOJIEHHOTO YpPOBHS TO3BOJIIET PEAM30BATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAMMBbI ISl MPOAOCHKEHUS 0Opa3oBaHMs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1m0 (Qusuke onpenensioTcs IUTAaHUPYEMbIE PE3YNIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpaMMmy 1o (U3UMKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

- IJITAHUPYEMBbIE Pe3yJbTaThl OCBOEHUS Kypca (PU3UKU HA yTriyOJIEHHOM YPOBHE, B
TOM YHCJIC TIPEIMETHBIC PE3YJIbTATHI TI0 T0JIaM 00yUYEHUS;
- cofiepkaHre yueOHoro npeaMera « Pu3nkay 1mno rogaM oOy4eHusl.

[Iporpamma mo Qu3uke uUMeeT MNPUMEPHBIH XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo (u3uke HEe CKOBBIBAET TBOPUYECKYIO MHHUIIMATHBY YUHUTEICH U
MPEAOCTABISICT BO3MOXKHOCTH JJISI peaii3allid  Pa3IUYHbIX METOJUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOIBI, BHICTyMas B
KauecTBe y4eOHOI0 IMPEeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAaJ B CHCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHOHAYYHBIX YUYE€OHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir U acTpoHOMHeW. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(U3MKM BHOCUT OCHOBHOH BKJIaJ B (POPMUPOBAHNUE €CTECTBEHHOHAYYHON KapTHHbI
Mupa oOyudaromerocsi, B (OpMUpOBaHHME YMEHUU MPUMEHSATH HAYYHBIA METO[
MO3HAHUS MIPU BBINIOJHEHUN UMHU YUYE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pu3uku Ha ypoBHE CpEeJHET0 O0LIEr0 00pa30BaHUs MOJIOKEH
PSI UAEH, KOTOPBIE MOKHO PacCMaTPUBATh KaK IMPHUHIIMIIBI €r0 TOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SBIIIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea 2enepanuzayuu. B COOTBETCTBHMM C HEW Marepuan Kypca (PU3NKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuszayuu. EE peanuzanus npeanosaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3MYECKONM HAyKH, OCMBICICHHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoesa npuxnaonoit nanpasinennocmu. Kypc pusuku yrinyO0iaEéHHOTO YpOBHSA
IIPEAINOoaraeT 3HakOMCTBO € IIMPOKUM KPYI'OM TEXHUYECKUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuszayuu peanuszyeTcs TMOCPEACTBOM BBEIECHUS 3JIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DSKOJOTWYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJiep>kaHusi MPOrpaMMbl MO (PU3UKE JOJIKHO OBITH MOCTPOECHO Ha
IPUHILINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mporecca. s yrmyonéHHOTO
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTHKyma. B mepBoMm ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsel). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme mno ¢Qusmke cucTeMa YYEHHMUECKOIO 3KCIEpUMEHTA,
7a00paTOpHBIX paboOT M MpaKTUKyMa IpeICcTaBlIeHa €IWHBIM TepeuHeM. Bribop
TEMATUKU IS 3TUX BUAOB YUYCHUUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yEISETCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM N71s1 pacYETHBIX 3a/1ay IPUOPUTETOM SIBIISIFOTCS 33]]a4M C SIBHO 3a/IaHHOU
¥ HESBHO 33aJJaHHON (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSATh U3yUCHHbBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasena Kypca, TaK U WHTETPUPYS
NpUMEHEHUE 3HAHWM W3 pasHbIX pasnenoB. [l KadecTBEHHBIX 3ajad
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
buznyecKoil MOAeNu A CUTYalluy PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00I1ero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemMoHcTpaniMoHHOE  oOopyaoBaHue (GOPMUPYETCS B COOTBETCTBHM C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe 1o (U3HKE KIIOYEBbIX JAEMOHCTpauui st
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe 000pyJIOBaHME MJiI YYEHHYECKHX MPAKTUYECKUX paboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECHEUMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMH HeJSAMM H3y4eHUs] PU3UKHU B 001IEM 00pa30BaHUU SBIISIFOTCS:
- (popMupoBaHUE MHTEpPECAa U CTPEMIICHUS 00YYAIOMIUXCS K HAyYHOMY M3YUYCHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTE;
- pa3BUTHE TMPEJCTaBICHUN O HAYYHOM METOJIe MO3HaHUS U (QOpPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;
- (opMHupOBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa HU3Yy4YEHHUs] OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3HKU;
- (gopmupoBaHue yMEHUN OOBICHATH SIBJICHUSA C HUCIOJIb30BaHUEM (PU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;
- (opMupOBaHUE TMpPEICTaBICHUM O poau (U3MKK Ui Ppa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;
- pa3BUTHE NPEACTABICHUNA O BO3MOXHBIX cepax Oyaymend npodeccuoHaIbHOM
NeSATEIbHOCTH, CBSI3aHHBIX C (PM3HKOM, MOJATOTOBKA K JajibHEHIIEMY OOYyYEHHIO B
3TOM HAIPABJICHUH.

JlocTmxeHne 3TUX 1esield o0ecreunBaeTcs peleHueM CIeAyIoluX 3a1a4 B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero o0pa3oBaHusI:
- npuoOpeTeHne CHUCTEMBbl 3HaHU 00 Oo0mMX (U3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHsX,  BKJIIOYas  MEXaHUKy,  MOJEKYJISpHYIO  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;
- (opmupoBaHNEe yMEHUI NPUMEHSATh TEOPETUUYECKUE 3HAHUS A OOBSCHEHUS
bu3nuecKkux SBICHUI B MPUPOJAE W JUIsl NPHUHATHS NPAKTUYECKUX DPEIICHUN B
MMOBCEHEBHOM JKU3HM;
- OCBOCHHE CIIOCOOOB PEIICHMS PA3IMYHBIX 33]a4 C SBHO 33aJaHHOW (hHU3MYECKOU
MOJIEJIbIO, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3NUECKON
MOJIeNIA, AJEKBaTHOW YCJIOBHSIM 3a/ladyd, B TOM YHCJE 3a7a4 HHKEHEPHOTO
XapaKkTepa;
- NOHUMaHHe (PU3NUYECKUX OCHOB M MPUHIIMIIOB IEUCTBUS TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAOILYIO CPENY;
- OBJIAJICHHE METOJAaMH CaMOCTOSITENIBHOTO IUIAHMPOBAaHUS M  IPOBEICHHUS
bu3MUEeCKUX OKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTauuu  UHGOpMaIKH,
OTpEEICHHS TOCTOBEPHOCTHU MOTYYEHHOTO pPe3yJIbTaTa;
- CO3JaHHE€ YCJIOBUW i1 pAa3BUTHS YMEHUH IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;
- pa3BuTHE MHTepeca K chepam mpodeccnoHaNTbHON AESITENbHOCTH, CBSI3aHHON C
(bU3UKOM.



B cootrBerctBun ¢ tpeboBanusmMu OI'OC COO yriyOn€HHBI YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue ¢usuku (yriayoJ€HHBIN YpOBEHb) Ha YPOBHE CPEIHEro OOIIero
obOpazoBanus orBouTcs 340 gacoB: B 10 kimacce — 170 wacoB (5 4acoB B HENEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamme 1o (u3uke MepedeHb JadopaTopHBIX U
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
poBeNeHusT J1abOpaToOpHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunblii MeTOA O3HAHUS PUPOABI.

®duszrka — pyHaamMeHTanbHas HayKa o npupojie. HayuHslii MeTo/| MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCHEepUMEHT M TEOpHs B Tpoliecce Mo3HaHus npuponsl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus (U3NYECKUX BEJIMYUH (QHAJOTOBBIE M LHUQPOBHIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  uU3MepeHH  (PU3MYECKHX  BeIWYMH  (aOconroTHasT U
OTHOCHUTEJIbHAS).

MonenupoBanue (pU3NYECKUX SBICHHN M MPOLECCOB (MaTepualibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, WJealbHAasl KUIAKOCTb, HWACANBHBINM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOpHUs.

Pons u Mecto pusuku B QpOpMHUpPOBAHUU COBPEMEHHON HAay4YHOM KapTHHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepeHne cuibl TOKA W HANPSOKEHUS B LENU IOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKoMCTBO ¢ Iu(poBoil naboparopuein no ¢usuke. [Ipumepsl usmepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe nBrxeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKCHUSI.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Pagnyc-BekTop MaTepualibHOM TOYKHM, €ro MNPOECKIMU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpoCTh (CpeHsii CKOPOCTb, MTHOBEHHAsl CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MTyTH MAaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduKH.

CBoOonHOoe majeHue. YCKOpeHHEe CBOOOJHOro mnajaeHus. [[BuxeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBonmHenHoe  nBukeHue. [IBokeHHME  MaTepuasbHOM  TOYKHA IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHUE TMPOLECCHI: CIHIOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE IEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopenb cuctembl OTCUETA, WILTIOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

CrocoObI ucclief0BaHNs ABKEHUN.

WnmrocTpanus npeaenbHOro nepexoia i N3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

Habnrogenue ABuXKeHUs Tena, OpOUIEHHOTO MOJ YIVIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeH, TPACKTOPUM, CKOPOCTEUN NBMKEHUS OJTHOTO M TOTO K€ Teja
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

N3yyeHne HEpaBHOMEPHOTO ABWKEHUS C LIEJIBIO ONpPEAEIICHUs] MTHOBEHHOMN
CKOPOCTH.

M3mepeHne yCKOpEeHHUsl NpH MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JABWXEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue YCKOpPEHUS CBOOOTHOTO MaJIcHUsA (peKoOMEeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue pABuKEHUs Tena, OpOIIEHHOro ropu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue IBHXKEHHS Tela IO OKPYKHOCTH C ITOCTOSIHHOW IO MOJYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTHU MEPUOIa OOpAIICHHUS] KOHUYECKOTO MasTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3axkoH HproTrona. Muepumanbable cucteMsbl orcuéra. [IpmHImMn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHuun cynepno3uimm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepHaaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHS. OKBUBAJIEHTHOCTh TI'PaBUTALMOHHOW U
WHEPTHON MAaCCBI.

Cuna TsoxkecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOIO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpaguyeckod IMHUPOTHL. JIBUKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBmxymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuila TpeHUS CKOJBXEHUS WU CHJIA TPEHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: IMOAUIMITHUKH,
JBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue BUKEHUS TEN B MHEPLHMAIBHBIX U HEMHEPLHAIBHBIX CUCTEMaxX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue nByX UMIMHIPOB WM IIAPOB PA3HOM MacCChl € OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME PaBHOAECHCTBYIOIIEH MPUIIOKEHHBIX K TETY CUJI C IPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

HN3mepenne macce o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOABEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuUKym.

N3mepeHre paBHOACHCTBYIONIEH CUJT MPU JABMIXKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCUMOCTH BPEMEHM JBHKEHHA Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOUIMX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CUCTEMBI TEJl, CBA3AHHBIX HUTBIO, IEPEKUHYTOU Yepe3
JETKui OJIOK.

N3mepenne kodpduiiieHTa TpeHUs: Mo BEJIUYHMHE YIJIOBOro KO3 duimeHTa
3aBucuMOcCTH Frp(N).

HccnenoBanue nBMKEHUSI OpycKa MO HAKIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmaTenbHOe W BpalaTeabHOE JIBHKEHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIITEMH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpAKmMuKym.

HccnenoBanne ycioBUM paBHOBECUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHukxe.

Nmnynbc MaTepUaIbHOM TOYKHU, CUCTEMbBI MAaTEpHAIbHBIX TOYEK. L{eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibC CUITBI M U3BMEHEHHWE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomMeHT uMItyiabca MaTepualibHOM TOYKH. [IpeacraBieHune o coxpaHeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

Paborta cunpl Ha MajloM M Ha KOHEYHOM mepemMelleHuu. ['paduyeckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckass sHeprust marepuanbHON Toukd. Teopema 00 H3MEHEHHH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOYKH.



[loTeHnIManbHBIE M HENOTEHIMaNbHblE CUibl. lloTeHnmaneHass sHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
Teja B TPABUTALIMOHHOM TI0JIE OJIHOPOJHOTO Iiapa (BHYTpU W BHE I1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p paOOTHI HEMOTEHIIMAIBHBIX CHJI C N3MEHEHUEM MEXaHUYECKOM SHEePTUn
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VpaBHenue bepHymn Mg WACAIbHOM JKHIKOCTH KaK CIEACTBHE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: IBHKECHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHble npeBpalleHUs] KUHETHYECKOW M NOTEHUHWAJIbHOW SHEPTUM NPHU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMaJICHUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

M3mepenne nMiryiibea Teia o TOpMO3HOMY ITYTH.

W3mepeHune cuiibl TATH, CKOPOCTU MOJIEIH IEKTPOMOOUIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPH YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHne KHHETUYECKOM YJHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUs MOTEHIMAIBHOW SHEPTUU MPYKUHBI C pA0OTOM CHUIIBI
TPEHUS.

Onpenenenue padbOThl CUJIbI TPEHUS MPU JBUKEHUU Tejld MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka 4 TEpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOKEHUS MOJEKYJIsIpHO-KHHeTHueckoil Teopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



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

TenmoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ u3mepenus. Illkana
temneparyp Llenbcus.

Mopens uaeanbHOTO ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHUILIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

["azoBeie 3akoHBl. YpaBHeHue MeHnaeneeBa—Knanelipona. AOcoI0THAA
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJealbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXKIy JaBICHHUEM W  CPEIHEM  KUHETUYECKOW  DHEPrUeH
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUU UACAIBHOTO rasa).

CBs13p a0COTIOTHOW TEMIIEpaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHn4eckrue yCTpOMCTBA M TEXHOJIOTMYECKHUE TMPOILECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMAaTEepUasoB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOT'O JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Mopnenu KpucTayuInuecKuX peméeToK.

HabGnroaenue u nuccieoBaHue U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanue Impolecca YCTaHOBIEHUS TEIUIOBOIO PaBHOBECHS IPHU
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyenue wu30TEpMHUECKOTO Ipoiecca (PEeKOMEHIOBAHO HCIIOJIb30BAHUE
dpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoswvie mauiunbt.

Tepmoaunamuueckas (TJ[) cucrema. 3agaHue BHEIIHUX YCIOBUM st
TEPMOAMHAMMYECKON CUCTEMBI. BHEIIHNE M BHyTpeHHUE napaMeTpshl. [lapamerpsr
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauasio TtepmoauHamuku. (CamMoONpou3BOJbHAS — pelakcaius
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnenp HI€anbHOrO rasa B TEPMOAMHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoJAMHAMKKe. Berancienue paboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kak  cmoco®  WM3MEHEHWS]  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo Temnorel. TemnoéMkocTs Tena. VYaenbHas HW  MOJSpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IIepBbIit 3aKkOH TepMOAMHAMUKHU. BHYyTpeHHss sHeprus. KoimuecTBO TemioThl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW DSHEPrUM TEPMOIMHAMUYECKOMN
CUCTEMBI.

BTopoili 3akoH TEpMOAMHAMMKHM JJIi PABHOBECHBIX IIPOLECCOB: Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEPMOAMHAMUKM i1  HEPABHOBECHBIX  IIPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHE ACTEKThl UCIOJIb30BaHUS TEIJIOBBIX ABUTarenieid. TeroBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA W TEXHOJOTHMYECKHUE IPOILIECCHI: XOJIOIUIBHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoOM PacIlIupEHUN.

Bo3gymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSI3U SHEPTUU MEKMOJIEKYJIPHOTO B3aUMOJACHCTBHUS M
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHAeHcauus. Mcmapenwe u KumneHue. Y elbHas
TEIJIOTa MapooOpa3oBaHus.

HacblllleHHbIE W HEHACHIIIEHHbIE TMapbl. KauecTBeHHas 3aBUCHUMOCTh
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanuu tBEpaoro tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacuipeHue KUJIKOCTEH U TBEPHBIX Tel, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHHUs Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTskeHHE. KOd(DPUITMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTpONCTBA W TEXHOJOTHMYECKHUE TMPOIECCHI:  KUJKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX APOB.

Kunenune. Kunenue nmpy noHM>XKEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanunnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

M3ydeHne CBONCTB HACBIILIEHHBIX I1apPOB.

W3mepenne aOCOMOTHOW BIAXHOCTH BO3AyXa M OLEHKAa MAacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOnra.

HccnenoBanve 3aBUCHUMOCTH  AedOpMallM  PE3HMHOBOrO  o0pasuma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanmst Tel U €€ NpOosBIEHUSA. DIEKTpUYecKuid 3apsan. J(Ba Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAJIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsoxkéaHocts  anekTtpuueckoro  mois. I[IpoOHwiid  3apan.  JluHuum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATHYECKOr0 MOJIA. Pa3HOCTH MOTEHIMAIOB M
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOrO NOJiA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Touewnoro 3apsima. Ilone paBHOMepHO 3apshkeHHOUM cdeprl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imapa. [lose paBHOMEPHO 3apsKEHHOM
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JanexTpuku B 3JIEKTPOCTATUYECKOM roJe. Jusnexkrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonnencaTop. DIeKTpOEMKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

[TapannenbHOE coeAuHEHNE KOHAEHCATOpOB. [locnenoBarenbHOe COeTMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IOJIE.

TexHuyeckue yCTPOWCTBA M TEXHOJOTMYECKHME MPOLECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI IEUCTBUS AJIEKTPOMETPA.

DJIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOWAIU
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiieHusi SJHEPTUH 3apsbKeHHOTO KOHIEHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHI[MAJIOB (HampsKeHUs ) npu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CyleCTBOBAaHUS MOCTOSSHHOTO 3JIEKTPUYECKOro TOKa. MCTOYHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COMPOTUBIIEHHUE. 3aBUCUMOCTb CONPOTUBIIEHUSI OJTHOPOJIHOTO
MMPOBOJIHMKA OT €ro JJMHBl W IUIOWIAJAW IOMNEPEYHOTO CEUCHUs. Y IEIbHOE
COIPOTHBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NMAapajuIeNIbHOE, CMENIAHHOE COEIUHEHHUE MPOBOIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOr0 TOKA. TersoBasi MOIIHOCTh, BBIIEIsE€Mas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONpPOTHUBICHHUE HMCTOYHHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOHCTBA M TEXHOJOTHYECKUE IIPOLIECCHI: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUN.

Jlemoncmpayuu.

N3mepeHre Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKa OT HANPSKEHUS I PE3UCTOPA,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh CONPOTHUBJICHUS UWJIWHIPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJTbI TOKA OT COMPOTUBIICHUS MPU TOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe uzmepenue 3/]C. KopoTkoe 3aMblkaHN€ TAIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeMHeHnsa UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEX]y TOJIFOCAMH UCTOYHUKA TOKA OT
CUJIbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpsKEHUS ISl JaMIIbl
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMeTpa (BoJIbTMETPa).

N3mepenue DJ1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucuMoctd D/[C raabBaHUYECKOTO AJIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXAY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanre 3aBUCHMOCTH TIOJIE3HOW MOIIHOCTH MCTOYHHKA TOKA OT CHJIbI
TOKA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DOneKkTpuyeckass MNPOBOJUMOCTh  PA3JIUMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHas 151 IIpUMECHAs IIPOBOAUMOCTD
NOJIynpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJMTHYECKAS IUCCOLMALNA.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuidi TOK B razax. CaMOCTOSITETbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSITENBHOTO paspsana. Monnus. [lma3ma.

TexHru4ecKue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: TIa30pa3psiIiHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIIOB U MTOIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOAA.

Yuenuueckuit axkcnepumenm, nabopamopnsie padomuol, nPAKMuUKym.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OJHOBAJIEHTHOTO MOHA.

HccenenoBanre  3aBUCUMOCTH  CONPOTMBIIEHMS — TEPMOPE3HUCTOpA  OT
TEMIIEPATYPBI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl n3mMepeHust GU3NUECKUX BEIMYMUH C MCMOJIb30BAHMEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeieHME  KOCBEHHBIX M3MEPEHUM, HCCIEIOBAHUM  3aBUCUMOCTEM
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca pusnku yriyoaéHHoro ypoBHs B 10 kiacce oCylecTBiIseTCs
C Y4ETOM COAEPKATEJIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MAaTEMAaTHKW,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHBIE C U3YUEHUEM MEN 00068 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (pakT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peuieHue cucteMbl ypaBHeHUW. JluneitHas QyHKUIMA,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozua: vexannueckoe ABMXKCHHE B JKUBOM mpupoae, nuddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIEH cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: DUCKPETHOE CTPOEHHUE BEILECTBA, CTPOECHUE aTOMOB M MOJIEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeoOpa3zoBaHUE JBWKEHUI C HCIOIb30BAaHUEM MEXAaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKOIM, BOAOMET M JAPYTUE), ABUTATENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIe JIAMITBI, TOJIYTPOBOIHUKOBbIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKaA.

Tema 4. Macnummnoe noJe.

B3auMonencTBre TMOCTOSIHHBIX MAarHWTOB W MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUM MarHUTHOM MHAYKIIUH.

MarnutHoe 1oJi€ MPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrmiepa, e€ HarpaBJI€HUE U MOYJIb.

Cuna Jlopenua, €€ HanpaBJICHUE U MOAYJIb. [[BUKEHUE 3apsiKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabora cunbl JlopeHna.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, Napa- 1 AMaMarHEeTUKH.



TexHuyeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

KaptnHa 7WHMM  HMHOYKIUMM ~ MarHUTHOTO — TOJISI  TOJOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHuii MarHUTHOM MHAYKIIUK MOJI IJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUS MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUs CUIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBnenue 3neKTpOMarHuTHOM MHAYKUMHU. [loTOK BekTOpa MAarHUTHOMU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC uHAyKIUMKU B TPOBOJHUKE, IBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTH B IIEMHM ITOCTOSIHHOTO TOKa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue ycTpoWCTBA M TEXHOJOTMYECKHUE MPOUECChl: WHIYKIIMOHHAsS
Meyb, COJICHOU/I, 3aIUTa OT JICKTPU3ALMH TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3emuu.

Hemoncmpauyuu.

HaOnronenue siBneHus 3JeKTPOMarHUiTHOM HHAYKIUU.

HccnenoBanne 3aBucuMoctd OJIC HMHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctu DJ[C cCaMOMHIYKIIMM OT CKOPOCTH W3MEHEHHS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebanusi. KuHemaTtudyeckoe M JTUHAMUYECKOE OIMHUCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMAaTUY€CKOTO OMMCaHMUS.

Amvmutyna u (aza xonebanuii. CBsI3b aMIUIUTYABl KOJEOAHUN HCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuonq u wyactota kosieOanuii. Ilepron Manabix CBOOOJHBIX KOJIEOAHUI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxarmux konedanusax. BeinyxaeHHbie konedanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckue yCcTpOMCTBA U TEXHOJOTHUUYECKHE MPOILIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HaOmronenne He3aBUCUMOCTH MEPHOJia MAJIbIX KOoJebaHuM rpy3a Ha HUTU OT
aMILTATYIBI.

HccnenoBanne 3aTyXarmmX KoJaeOaHU 1 3aBUCHMOCTHU TEPHO1a CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanne KojiebaHUM Tpy3a HAa MAaCCUBHOM TPYKUHE C IIEJIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmuKym.



W3mepenne mnepuoaa CBOOOJHBIX KOJEOAHWNW HUTSAHOTO U MPYXKUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHn Ha yIIPYyTOM IMO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaOIINX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiit  koHTYp. CBOOOJIHBIE 53JIEKTPOMArHUTHBIE KOJEOaHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOaTeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHYyX1I€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHsS IMpPU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycouanbHbIi TIEPEMEHHBIM TOK. Pe3ucTop, KOHAEHCATOp W KaTyllka
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHblid  Tpancpopmarop. IIpousBoacTBo, mnepenaya u moTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PUCKM MpPU MPOU3BOJCTBE AIEKTposHeprun. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYecKue YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: 3JIEKTPUUYECKHMA
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJICOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUM.

['enepatop He3aTyXaIOMKX IEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJATbHbIE KOJIECOaHUS.

Pesucrop, kaTymika MHAYKTUBHOCTHM U KOHJIEHCATOp B LEMU NEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpH MOCAEAOBATENIBHOM COEJUHEHUM PE3UCTOpA, KaTYIIKU
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChoOpMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

Nzyuenue tparnchopmaropa.

HccnenoBanne MEPEMEHHOTO TOKA Ye€pe3 MOCIEHOBATEIbHO COECIMHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCIOBHS HMX pacnpocTtpaHeHus. llomepeunsie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAcCHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

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

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAIOLIEN CPEBL.

DNEKTPOMarHUTHBIE BOJIHBI. Y CIIOBUSL M3IYyYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoMCcTBa  BJIEKTPOMArHUTHBIX  BOJIH:  OTPaXEHHWE,  MPEIOMIICHHE,
noJisipu3anys, uHTepdepeHus u qudpakimsl.

[IIkana 31€KTPOMATrHUTHBIX BOJIH. [IpMMEHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKue yCTpOHWCTBA M IPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIBHbIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTEHHA, Tenedon, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M MpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnrogenue cBsi3u T'POMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIMTYAOW U
4acTOTOM KoJieOaHUM.

Hccnenosanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpakEHUE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.



W3ydeHune napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpssMONMHEHOE pacIpOCTPaHEHUE CBETAa B OAHOPOAHOM cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue n3o0pakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHbI TPEIOMIICHHS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUIMH BOJH IIPU MEPEXO0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xoxn nywedt B mpusme. Jucnepcust cBera. CloXKHBIA COCTaB OEIOro cBeTa.
LBer.

[TonHoe BHyTpeHHEe oTpakeHHe. IIpenenbHblid yrojl MOJIHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaromue JnH3bl. ToHkas nuH3a. DokycHoe
paccTosIHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTh (POKYCHOIO
pPACCTOSIHUSI TOHKOW C(EepUYecKOil JHH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa nyya, IpOLIEAIIEro JIMH3Y IOJ IPOW3BOJBHBIM YIJIOM K €€ IJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Pazpemaromnias cnocoOHocTh. [71a3 kak onmThueckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HaTepdepenums cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakuronHas pemérka. YcCJIoBHE HaOIIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus ceera.

TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: OYKH, JIymna,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHASI ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnroenuie moJiIHOro BHYTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanne XoJa CBETOBBIX IIYYKOB YEpE3  IUIOCKOMAPAUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HaGmronenune nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKy.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

UccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenne poKyCHOTO pacCTOSIHHS pacCEUBAIOIINX JTUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3AIIN CBETA.

N3ydeHne noyisipu3alii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenune 1IrHbI CBETOBOM BOJIHBI.

[TonyueHue crekTpa U3JIyUYEeHHUS CBETOJMOJA MPU MOMOIIH JU(PAKIIMOHHON
PELIETKH.

Pa3znes 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  NPUMEHHMMOCTH  KJIACCHMYECKOM  MexaHuku.  lloctynarel
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. IIpeoOpazoBanus  Jlopenna.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MacChl C PHEPrue U UMMYJIbCOM PEISATUBUCTCKOM YaCTUIIbI. DHEPTHUS
MTOKOS.



TexHHUYeCcKue YCTpPOICTBA W TEXHOJOTMYECKHUE IPOLIECCHL: CITyTHHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YdeHU4YeCKui IKCIEPUMEHT, TaO0OpaTOpHBIE padOThI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa U JHEPIMM  PESTUBUCTCKUX — YacTHll (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TermioBoe H3MyuyeHUe (M3ydeHre aOCOIIOTHO YEPHOTO Tea).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorPpdext. OnbiThl A. I'. CroneroBa. 3akoHsl hoTodddexra. YpaBHeHUe
OitamreitHa 11t potoaddexra. «KpacHas rpanunay porosrddexra.

JlaBnenue cBera (B YacCTHOCTH, [IaBJieHWE CBeTa Ha alCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleOeneBa.

BomHoBbIE cBOMcTBa yactull. Bosnbl ne bpouns. liimaa BosHb! ne bpouns u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIleWcsa dacTtulbl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmepeHuit B Mmukpomupe. COOTHOIIEHUSI HEOIpeaeTEHHOCTEN
['eiizendepra.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: CHEKTPOMETP,
dboTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jlemoncmpayuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTod(deKTa.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHBIICHUS  TOJYIMPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaaol [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OneITBl IO HMCCIEIOBAaHUIO CTpOoeHUs aToma. [lmaHerapHas Mojenlbp aTtoma
Pezepdopna.

[Toctynatel bopa. M3nydenue u nornomieHue GOTOHOB MPH MEPEXOAE aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel cexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYXKJICHHOE U3TyueHHe cBeTa. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HabGnronenue TMHEHYaToro CuekTpa.

HccenenoBanne CIeKTpa pa3speKEeHHOTO aTOMAapHOTO BOJOPOJA M U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens siapa ['eiizenoepra—MBanenko. 3apsig siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Anb(a-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTta-
pacnaz. ['amma-u3inydeHue.

3aKkOH paguOaKTHBHOTO pacmnajaa. PaavoakTUBHBIE H30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3Iy4YCHHs. BiusHME pAaTMOAKTUBHOCTH HA >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexTt maccer spa.

Anepubie peakuuu. Jlenenue u cunTes saep. Anepusie peakTopsl. [Ipodaemsr
YOPaBIsIEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE aCIEeKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonpl perucTpanyy U UCCIIETIOBAHUS DIEMEHTAPHBIX YaCTHII.

@OyHIaMEHTAIbHbIE B3aUMOJACHCTBUA. bapHOHBI, ME30HBI U JIEOTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npenaenamu CranaapTHON moaenu. TEMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO pu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBAa U TEXHOJIOTUYECKHUE MPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM OoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus OeTa-4yacTUl] aTFOMUHUAEM.

Pa3znen 8. DjieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKiiagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel acTpoHOMUYECKMX ucciaeqoBaHuid. (COBpEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIIbI, BHEATMOC(EPHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro nHeba. Co3Be3musi, sSpkue 3BE3NBI, IJIAHETHI, UX BHUIAMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHas akTUBHOCTh. MicTounnk sHeprun CosHIa U 3BE3 .

3BE3/bl, NX OCHOBHBIE XapaKTEPUCTUKU. [lnarpamMmma «CrieKTpaibHbIN KIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Mineunsiii Ilyte — Hama ['anaktuka. Ilonoxenue u asmwxeHue ConHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanve rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macirabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3BE3qHOr0 HebGa HEBOOPYKEHHBIM TJIA30M C HMCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3Be3aus CeBEpHOro MOJylIapus U SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, TIUIaHeT, TyMaHHOCTEH M 3BE3AHBIX
CKOIUICHUU.

Du3nvecKuil MPAKTHKYM.

Crioco0bl u3MepeHus: PU3NUECKUX BEJIMUUH C UCIOJIb30BaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX M3MEPEHUM, MCCIEAOBAHUM  3aBUCHUMOCTEM
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslienax «YUYEHHYECKUU  IKCHEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHNEe U cucTeMaTU3alMs COAEPKaHUs pa3lenoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHOM TEOPUH OTHOCHUTEIBHOCTW», «KBaHTOBas
¢duzuka», «JIEMEHTbl ACTPOHOMUHU U aCTPOPUZUKI.

Ponb ¢u3Mku W acTpOHOMHUHM B DKOHOMHMYECKOW, TEXHOJOTHYECKOM,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOU KapTUHE MUpPA, 3HAYECHHUE ONMCATEIIbHOU,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHOHAYYHBIX MTPEACTABICHUIN O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenue kypca pusnku yrinyoaéHHoro ypoBHs B 11 kiacce ocyecTBiaseTcs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuka: peumieHUEe CUCTEMbl YpaBHEHHUW. TpPUTOHOMETPUUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHBIX GyHKUMNA. [Ipu3Haku 1OMOOMS TPEYroIbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuueckue SBICHHS B XUBOM MpUpone, KoseOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasl JMArHOCTUKAa B MEIWLIMHE, OINTHYECKHE SBIECHUS B JKUBOU
pUpoOJeE.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarnuTHBIE TIONIOCA 3€MJIM, 3aJIEKH MArHUTHBIX  PYI,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHUE TIOCTOSIHHBIX MAarHHUTOB, JJIEKTPOMArHUTOB,
3NIeKTpoBUTATENb SIKOOH, reHepaTop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi Oarapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOTI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHUS ydeOHOro mnpeamera «Dusnka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYaIOIINXCsI pYKOBOACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTHBHBIX BHYTPEHHUX  YOEKIEHWUW, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSM POCCHUKCKOTO OOIIECTBA, PACHIMpPEHUE KHUIHEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3alliid OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpakaIaHCKOro BOCTIMTAHUS:
- c(OPMHUPOBAHHOCTh TPAXKAAHCKOW MO3HMIIMHU OOYYAIOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUUCKOTO OOIIECTBA;
- TPUHATHE  TPAJUIUOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX |
JIEMOKPATUYECKUX IIEHHOCTEH;
- TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpPECaX TIPaKIaHCKOTO
o0I1IecTBa, y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3alliH;
- YMEHHE B3aMMO/ICHCTBOBATH C COIIMAIIbHBIMA UHCTUTYTAMU B COOTBETCTBUH C UX
GyHKUIUSIMU ¥ HA3HAYCHUEM;
- TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM ESITEILHOCTH.

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:
- c(pOpMUPOBAHHOCTh POCCUICKOM TPAXKAAHCKON UIEHTUYHOCTH, MATPUOTU3MA;
- IICHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHHUKE.

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
- chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TTOBEICHNUS;

- CHOCOOHOCTh OIICHMBATh CHTYallMI0 W TPUHAMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOI0;

- OCO3HAHME JJMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYIYIIETO.

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

- ACTETHUYECKOE OTHOIICHUE K MUPY, BKIOUYas 3CTETHKY HAyYHOTO TBOPYECTBA,
npUCyIIeTo (PU3NIECKON HayKe.

5) TpyA0BOT0 BOCIIUTAHUSI:

- UHTEPEC K Pa3IUUHbIM cdepam npodhecCuoHaNbHON AESTEIbHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (U3UKOM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymer mpodecCuu 1 peaaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,



- TOTOBHOCTh M CIIOCOOHOCTHh K 00pa3OBaHHMIO M CaMOOOpA30BaHHIO B 00IACTH
(bu3KMKHN Ha IPOTSKEHUH BCEH KU3HU.

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS
- c(OpMHUPOBAHHOCTh JKOJOTMUECKOW KYJIbTYpPbl, OCO3HAHHME TIJI00aIBHOTO
XapaKkTepa SKOJOTUYECKUX TPOoOIIieM;
- TUIAHUPOBAHUE M OCYIIECTBICHUE JCUCTBUM B OKPYXKAIOIIEH CPEle HA OCHOBE
3HAHUSA LEJIeW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;
- paclIMpeHue ONbITa NESITEIbHOCTH SKOJIOTUYECKON HAIpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUM 10 (PU3UKE.

7) HEeHHOCTH HAYYHOTO MO3HAHUS:
- c(pOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;
- OCO3HAHMUE LIEHHOCTH HAyYHOM JIEATEIBHOCTH, TOTOBHOCTh B IPOLIECCE U3YyUCHHUS
(GU3MKK  OCYLIECTBNIATH MPOEKTHYID M  HCCIEAO0BATENbCKYIO JIEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble JJornyeckue 1eMcTBUA:
- CaMOCTOSTEILHO (POPMYJIUPOBATH M aKTYaJU3UPOBATh ITPoOIeMy, paccCMaTpruBaTh
€€ BCECTOPOHHE;
- ONpENeNITh LENU JACATENbHOCTH, 3a/1aBaTh MApPAMETPbl W KPUTEPUU HX
JIOCTHIKCHMS;
- BBISBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTPHBACMBIX (PHU3HMUYECCKUX
SIBJICHUSAX;
- paspabaThiBaTh IUIaH pelIeHus TPoOJeMbl ¢ YY4ETOM aHaldu3a HMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
- BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
- KOOPJIMHHUPOBATH U BBIMOJIHATH padOTy B YCIOBUAX PEATbHOTO, BUPTYAIBHOTO H
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
- pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3zoBble ucciaeaoBarebCcKkue JeiicTBHA.
- BJAQJETh HAYYHOW TEPMHUHOJOTHEHN, KIIOYEBBIMU TNOHATHUSMH WM METOAAMU
buznueckoil HayKu;
- BJIaJICTh HaBBIKAMU Y4€OHO-MCCIIEIOBATEILCKONM M MPOEKTHOU NEATEIHbHOCTH B
obsactu (U3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TMOMCKY
METOJ/IOB pelieHusi 3a1ad (U3NIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOOB ITO3HAHUS,



- BJAJETh BHJAMH JEATEIBHOCTH MO IIOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEPIIPETallY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYaIUsIX, B TOM YHUCIIC IPU CO3JaHUH YU€OHBIX MPOEKTOB B 001acTH (DU3UKH;
- BBIIBJIATH IPUYMHHO-CICJICTBEHHBIC CBA3M M AaKTyaJIM3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTb APryMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;
- AHAJIM3UPOBATH MOJYUYEHHBIE B XOJ€ PEIICHHS 3a]1a4l PE3yJbTaThl, KpUTUYECKU
OLICHMBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;
- CTaBUTh M (OPMYJIMPOBaTH COOCTBEHHBbIE 3aJaud B 00pa30BaTENIbHOM
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;
- 1aBaTh OLEHKY HOBBIM CUTYallUsIM, OEHUBATH PUOOPETEHHBIN OIIBIT;
- yMETh MEPEHOCUTh 3HAaHMS 1O (U3HKE B MPAKTUYECKYI0 00JacTh
KU3HEIEATEIIBHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HbIX IPEIMETHBIX 00JIacTel;
- BBIJIBUTaTh HOBBIEC UJIEU, IPEAJIaraTb OPUTMHAIIBHBIE TIOJIXO0/IbI U PELICHUS;
- CTaBUTh NPOOJIEMBI U 33J]a4H, JOMYCKAIOIUE albTEPHATUBHBIC PEILICHHUS.

Pa6ora ¢ unpopmaumeii:
- BJIQJCTh HAaBBIKAMU NOJy4YeHUS HHPOpMalUM (PU3NYECKOTO COACpPKAHMUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHaJM3,
CUCTEMATU3ALMI0 U HHTEpIpeTanuio MHPOpMALMK Pa3IudHbIX BHIOB U (HopM
MIPE/ICTABIICHHUS;
- OLICHUBATh JIOCTOBEPHOCTh UH(POPMAIIH;
- UCIIOJIb30BaTh CPEACTBA MH(OOPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTHI
B PpEIIEHWM KOTHHUTHBHBIX, KOMMYHUKATHBHBIX WM OPraHU3alMOHHBIX 3a7ad C
coOoiecHueM TpeOOBaHUN HJProHOMHUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepeeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HUH(MOPMAIMOHHOU
0e3011aCHOCTH;
- cO371aBaTh TEKCThI (PU3NUYECKOTO CONEPKAaHUA B PA3NIUYHBIX PopmaTax c yuéTom
Ha3HAuYeHUs MH(DOpMALMU U 1IeJIEBOM ayJIMTOPUH, BHIOMpPAs ONTUMAIBHYIO (pOopMy
MPEICTABIICHUS U BU3yaJIU3alUu.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHUS:
- OCYLIECTBJIATH OOILIEHUE HA YPOKaxX (PU3UKU U BO BHEYPOUHOU JESATEIbHOCTH;
- pacrno3HaBaTh MPEANOCHIIKYA KOHPIUKTHBIX CUTYallMi U CMSATYaTh KOH(IJIUKTHI;
- pa3BEPHYTO M JIOTMYHO H3Jaratb CBOIO TOYKY 3pEHHS C MCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;
- MOHMMATh M HCHOJb30BATH MPEUMYIIECTBA KOMAaHJHOM M HWHIAMBUAYaJIbHOU
paboThI;
- BbIOMpaTh TEMaTUKy MU METOJbl COBMECTHBIX JCHCTBHIM C YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKIOr0 YJIeHA KOJUICKTHUBA,;



- I[PUHMMATh LEIM  COBMECTHOM  JEATENBHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;
- OLIEHMBATh Kauye€CTBO CBOETO BKJIaJa M KaKJOr0 y4YaCTHUKAa KOMaHIbl B OOLIMii
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHSIM;
- §pemiaraTb HOBBIE IIPOEKTBI, OLEHHWBAaTh WJIEH C IIO3ULUUMHA HOBH3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;
- OCYIIECTBJISATh IIO3UTUBHOE CTPATETMYECKOE IOBEACHUE B  Pa3JIUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.
PeryasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusauus:
- CaMOCTOSITEJIbHO OCYLIECTBIIATh IIO3HABATEJIbHYIO JIEATEIBHOCTh B 00JIACTH
GU3MKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBAThH
COOCTBCHHEIC 3a]1a4H;
- CAMOCTOSITENBHO COCTABJISIThH IUIAH PELICHHS PACUETHBIX U KAUYECTBEHHBIX 3a7a4,
IUIaH BBIIIOJIHEHHS] TMPAKTHYECKOW pabOThl € YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;
- 1aBaTh OLICHKY HOBBIM CUTYAaLUsIM;
- pacuIMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHIH;
- JenaTb OCO3HAHHBIM BBIOOP, AapryMeHTUpoBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 34 PEILECHHUE;
- OLICHUBATh NPUOOPETEHHBIH OIBIT;
- c0cOOCTBOBATh (DOPMHUPOBAHUIO U TIPOSBIICHUIO APYIAUIIUU B 00acTu (PU3MKH,
MOCTOSIHHO TOBBIIIATh CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJLJIEKT:
- JaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;
- BJIAJETh HaBbIKAMH IO3HABATENILHON pedeKCHN KaK OCO3HAaHUS COBEPILIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUN;
- HUCIOJIb30BaTh NPUEMBI pedieKCUU i1 OLEHKH CUTYyallud, BbIOOpa BEPHOTO
peleHns;
- YMEThb OLICHUMBAaThb PHUCKM W CBOEBPEMEHHO NPUHUMATHh pPELICHHS IO HX
CHIKEHHIO;
- TpPUHMMAaTh MOTHMBBI M apryMEHTHl JPYTUX I[P aHAIU3€ pe3yIbTaTOB
JEATEIBHOCTH;
- IPUHUMATD €051, MIOHUMAasi CBOU HEJOCTAaTKU U TIOCTOUHCTBA;
- IPUHAMAThb MOTUBBI M apPryMEHTBl JAPYIMX IIPU AaHAINA3E pe3yJIbTATOB
NEATEIbHOCTH;



- IPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B nporecce 10CTHKEHUS TMUHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI 110
¢uszuke JUIE  ypoBHS CpeAHero ooOmero oOpa3oBaHHMS |y  OOyYarOIIUXCS
COBEpLIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIIEKT, IpeanoJararoum
c(pOpMUPOBAHHOCTD:

- CaMOCO3HaHMS, BKIIIOYAIOIIETO CHOCOOHOCTh MOHUMATh CBOE HMOILMOHAIBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHUSA COOCTBEHHOW IMOILMOHAIBLHOU Cepsl,
OBITh YBEPEHHBIM B ce0e;

- CaMOpETyJMpPOBAHHUSA, BKJIIOYAIOIIEIO CaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHMBALIMM, BKIIIOYAIOWICH CTPEMIIEHHE K JOCTH)KEHUIO LEIU U
ycrexy, ONTUMHU3M, WHHUIMATUBHOCTb, YMEHHE JEUCTBOBAaTb, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

- DMIIATUH, BKJIKOYAIOUIEH CIIOCOOHOCTh MOHHMMATh AMOLIMOHAIBHOE COCTOSIHHE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKJIIOYAIOIINX CIHOCOOHOCTh BBICTPAUBAaTh OTHOUIEHMS C
JPYTUMH JIOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTbh KOHPIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xonmy oOydenust B 10 knacce npeaMeTHbIE pe3ysbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:
- IOHUMATh POJIb (GU3UKH B YKOHOMUYECKOU, TEXHOJOTUUECKOM, IKOJIOTHUECKOMH,
COIMAJIBHON M ATHYECKOU c(hepax nesTeIbHOCTH YeIOBeKa, POJIb U MECTO (PU3UKH
B COBPEMEHHOM HAay4yHOM KapTUHE MHUpPa, 3HAUYEHUE  OIKCATEIIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIIBHOW ¥  MPOTHOCTHUYECKOW  (DyHKIHIA
(bU3NYECKO TECOpUM — MEXAHUKH, MOJEKYJISIPHONU (PU3NKK U TEPMOJMHAMUKH,
poib ¢u3MYeCKOW Teopuu B (POPMHUPOBAHUHU TPEACTaBICHUM O (HU3NUECKOU
KapTHUHE MUPA;
- pa3nuyaTh YCJIOBHS TPUMEHUMOCTH MOJelell (M3MYECKUX TeNl U TMPOIECCOB
(sBHeHUI): HHepUUaTIbHAs CHUCTEMa OTCYéTa, alCOJIIOTHO TBEPAOE TEO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JIBM)KEHHE, CBOOOJHOE IaJIeHuE,
abCoI0THO yripyras jnedopmalius, adCOMOTHO YIPYroe U abCOJIFOTHO HEYNPYyroe
CTOJIKHOBEHHMSI, MOJICTIN Tra3a, >KUJIKOCTH U TBEPJOro (KPUCTATUIMYECKOrO) Tena,
WJICAIIbHBIN T'a3, TOYCUHBIN 3apsiJl, OQHOPOJHOE JIEKTPUUECKOE MOJIE;



- pa3nuyaTh yciaoBuUs (TPaHMIIBI, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BceoOmui xapakTep (PyHIaMEHTaIbHBIX 3aKOHOB W OTPAHHMYCHHOCTH
MCIMOJIb30BaHUS YACTHBIX 3aKOHOB;

- AHAJIM3UPOBATH U OOBICHATH MEXAaHUYECKUE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
OCHOBHBIC TIOJIO)KEHHSI M 3aKOHBI MEXaHUKH (OTHOCHTEIbHOCTh MEXaHHYECKOTO
JIBHDKCHUS, bopmyIBI KUHEMAaTHUKHU PaBHOYCKOPEHHOTO JBUKEHHS,
npeoOpazoBanusi ['amumiies AJis CKOPOCTH W TepeMelleHus, 3akoHbl HproToHa,
MPUHLNAN OTHOCUTEIBHOCTU l'anmuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHHUS HUMITyJIbca M MEXaHUYECKOW HSHEpPruu, CBsA3b pabOThl CHIIBI C
U3MEHEHUEM MEXAaHWYECKOW SHEPIuH, YCIOBUS paBHOBECHUS TBEPAOTO Teia), Mpu
TOM HCIOJIb30BaTh MATEMAaTUYECKOE BBIPAKCHUE 3aKOHOB, YKA3bIBaTh YCIIOBUSA
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['anmumnes, BTOporo u
TPETHEro0 3aKOHOB HbIOTOHA, 3aKOHOB COXpPaHEHUs HUMITYJIbCA U MEXaHUYECKOU
DHEPIrUHU, 3aKOHA BCEMUPHOT'O TATOTEHUS;

- AHAIM3UPOBATh U OOBSICHATH TEIUIOBBIC MPOIECCHl W SBICHUS, HCHOJb3Ys
ocHOoBHbIE MoJ0keHus MKT 1 3aK0HBI MOJEKYISIPHON (PUBHKU U TEPMOJUHAMUKH
(CBsA3b JABJICHUS UACATBHOTO ra3a CO CpeHEN KHHETUYECKOW YHEPTrrel TemI0BOro
JBUKEHHSI M KOHLEHTPALMEW €ro MOJIEKYJ, CBS3b TEMIIEpATypbl BEIIECTBA CO
CpeOHEW KUHETHYECKOW JHEPrueu TEIUIOBOTO JABMKEHUS €ro 4YacTHll, CBS3b
JIaBJICHUSI HJICAIBHOTO ra3a ¢ KOHLEHTPAMEN MOJEKYJI M €ro TEMIIEpaTypou,
ypaBHeHUe MenpaeneeBa—Kianeipona, mepBbld 3aKOH TEPMOIAWHAMUKH, 3aKOH
COXpPAaHEHHMS DSHEPIruh B TEIUIOBBIX MPOIECCax), MPU ITOM HCMOJIb30BATh
MAaTEMATUYECKOE BBIPAXKCHUE 3aKOHOB, YKa3blBaThb YCIOBUS MPUMEHUMOCTH
ypaBHeHUs1 MeHeneeBa—KnaneipoHna;

- aHAJTU3HUPOBATh U OOBSCHSATH AJICKTPUUYECKHUE SIBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI DJIEKTPOJMHAMUKHA (3aKOH COXPAHEHHUs DJICKTPUYECKOIO
3apsaa, 3akoH KyroHa, MOTEHIMAIbHOCTh JIEKTPOCTATUYECKOTO I0JIA, MPUHIIHUIL
CyNEpPIIO3ULIUA  DJICKTPUUYECKUX  TOJEH, TNpPU 3TOM  YKas3blBas  YCIJIOBUSA
MpUMEHUMOCTH 3akoHa KyioHa, a Takke MPaKTHYECKH BaKHBIE COOTHOLICHUS:
3akoHbl OMa I yyacTKa LENU W U1 3aMKHYTOM 3JEKTPUYECKOM LENU, 3aKOH
Hxoynsa—Jlenua, npaBuia Kupxroda, 3akonsr Dapazest 111 2JICKTPOJIN3a);

- ONHUCHIBaTh (PU3WYECKHE TIPOIECCHl W SBJICHHS, WCIIOJNb3ys] BEIUMYWHBI:
IIEPEMELICHHUE, CKOPOCThb, YCKOPEHHE, HUMITYyJIbC Te€Jla U CHUCTEMBbI TEJ, CHIIA,
MOMEHT CHJIbl, JIaBJICHUE, MOTCHIWAJIbHAS DHEPrus, KUHETUYECKas JHEeprus,
MEeXaHU4ecKasi 3Heprusi, pabora Cuibl, LIEHTPOCTPEMHUTEILHOE YCKOpPEHHUE, CHIIa
TSDKECTH, CHJIA YIPYTOCTH, CUJIA TPEHUS, MOIIHOCTb, YHEPIrUs B3aMMOICHUCTBUS
Terna ¢ 3eMiéil BOIM3M e€ TOBEPXHOCTH, SHEPTHs YIIPYrou AedopMaiuu Mpy>KuHHI,
KOJIMYECTBO TEIUIOTHI, A0COJIIOTHAS TeMIlepaTypa Tena, paboTa B TEPMOJIUHAMUKE,
BHYTPEHHSISI SHEPIUsl UJI€aIbHOTO OJTHOATOMHOIO Ta3a, padoTa uealbHOIrO Trasa,



OTHOCHUTEIIbHAsA BIIAXKHOCTh Bo3ayxa, KIIJ[ wmmeanbHOro TEemnoBOro IBUTaTENs;
AIEKTPUYECKOE TMOJEe, HANPSHKEHHOCTh BJIEKTPUUYECKOTO IMOJIsA, HANPSKEHHOCTH
NOJII TOYEYHOTO 3apsja WM 3apsUKEHHOIO IIapa B BaKyyMe€ U B JIUAJIEKTPHKE,
MOTEHIHAAIT 3JIEKTPOCTATUYECKOTO oI, Pa3HOCTh MOTEHIUAJIOB,
ANEKTPOABMKYIAS  CUJA, CWia TOKAa, HANpsHKEHHWE, MOIIHOCTh  TOKa,
AIIEKTpHUUYECKasi EMKOCTD IJIOCKOTO KOHJEHCATOPa, COIMPOTUBIIEHUE yJacTKa IEMH C
NOCJIEIOBATENbHBIM M  IMAPAJUICIbHBIM COEIMHEHHEM PpE3HCTOPOB, SHEPIUs
ANEKTPUUYECKOTr0 NOJII KOHAEHCATOPA;

- OOBSACHATH OCOOCHHOCTH MPOTEKAHUA (PUINYECKHUX SBJICHHUM: MEXaHMYEeCKOe
JBWKEHUE, TEIUIOBOE [BWKCHHE YACTHI[ BEIIECTBA, TEIUIOBOE pAaBHOBECHE,
OpOyHOBCKO€ JBWKE€HHME, Iu(ddy3us, HCHapeHue, KHUIEHUE U KOHJCHCALMS,
IUIaBJICHUE W KPUCTAJLIM3ALMS, HAMPABIEHHOCTh TEIUIONEpPENauH, AIEKTPpHU3aLUs
T€Jl, SKBUIIOTEHIUAIIBHOCTh IOBEPXHOCTHU 3apsHKEHHOTO MTPOBOAHUKA;

- IPOBOAMUTH HCCIIEJOBAHUE 3aBUCHMOCTH OJHOM (PU3MUECKON BEITUYMHBI OT
JIpPYrol € HCHOJB30BAHMEM IMPSAMBIX H3MEPEHUW, MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHUPOBATH PE3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (PU3MYECKHX
BEJIMYMH B BUJE TpaMKOB C Y4ETOM aOCOJIOTHBIX MOTPEIIHOCTEN H3MEpPEHUH,
JIeJIaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIIEAOBaHNUS;

- TIPOBOJIUTH KOCBEHHBIE M3MEPEHUS! (PU3NUYECKUX BEJIUYHMH, IPU STOM BBHIOMPATH
ONTUMAJIbHBIA METOJ, M3MEpPEHHUs, OLEHUBATh AOCOJIOTHBIE U OTHOCHUTEIbHBIE
MOTPEIIHOCTU MPSMBIX U KOCBEHHBIX U3MEPEHUI;

- TPOBOAUTH ONBITHI MO MPOBEPKE MPEIIOKEHHOW THUMOTE3bl: IUIAHHUPOBATh
OKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY, aHaJU3UPOBATh
MOJYYEHHbIE PE3YJIbTAThI U JAEJaTh BEIBOJ O CTaTyCE MPEITI0KEHHON THIIOTE3bI;

- coOmofaTh mpaBuia 0€30MacHOro TpyJa NpH MPOBEICHUM HCCICIOBAHUI B
paMKax y4eOHOro HSKCIIEpUMEHTA, MPAKTHUKyMa U y4yeOHO-HCCIIEIOBATEIbCKON U
MPOEKTHOW JAESATEIbHOCTH C HCIOJIb30BAHHEM H3MEPUTEIIbHBIX YCTPOUCTB U
1ab0opaTOpHOTO 000PYIOBAHUS;

- pemaTh pacdy€THBIC 3a7a4M C SBHO 3aJaHHOW M HESBHO 3aJlaHHOW (pU3HuecKoit
MOJICJIbIO: Ha OCHOBAaHMHU aHaIM3a YCIOBUSI OOOCHOBBIBaTH BBIOOp (pHU3mMyecKoit
MOJIeNIM, OTBEYAIoIIe TpeOOoBaHUSAM 3a/layd, NPUMEHSTh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYyJaThl (U3MYECKUX TEOpUM TIPU HCIOIH30BaHUU
MaTeMaTUYECKUX METOJOB PEIICHHS 3aJay, MPOBOAUTH Pacuy€Thl HA OCHOBAHUU
UMEIOIINXCS JAHHBIX, AHAJU3UPOBATH PE3yJIbTAaThl U KOPPEKTUPOBATH METOJbI
pELIEHHUsI C YYETOM IOITYYEHHBIX PE3YJIbTaTOB;

- peliaTh KayeCTBEHHbIE 3aJaud, TPEOyIOUIMe MPUMEHEHHs] 3HAHMM U3 Pa3HbIX
pa3nenoB Kypca (U3MKH, a TaKKEe HHTETPAlUM 3HAHUW U3 APYTUX MPEAMETOB
€CTECTBEHHOHAYYHOT'O LIMKJIA: BBICTPANBATh JIOTHUYECKYIO LEMOUKY PaCCyKICHHM C
OMOPOI Ha N3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;



- HWCTOJB30BaTh TEOPETUYECCKUE 3HAHWS I OOBSICHEHUS OCHOBHBIX MPUHITUIIOB
pabOThI H3MEPUTENHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTHUECKHIX
MPOIIECCOB;

- TIPUBOJUTH IPHUMEPHI BKJIaJa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0O MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

- aHAJIW3UPOBATh W OIICHUBATh TOCIEICTBUSI OBITOBOW W MPOU3BOJCTBEHHOMN
JIeATEIIBHOCTH YEJIOBEKa, CBSI3aHHOW C (PU3MYECKUMHM IPOIECCAMM, C TO3UIUN
AKOJIOTHYECKOM 0€30I1acCHOCTH, peACTaBICHUM 0 paloHaIbHOM
MIPUPOJONOIB30BAHUM, @ TAKXKE PAa3yMHOM HCIIOJIb30BAaHUM JOCTHUKECHUN HAYKU U
TEXHOJIOTUH JIJIs1 JaJbHEHIIIEro pa3BUTHS YE€TIOBEUECKOro 00I1eCTBa;

- NPUMEHATh Pa3IU4Hble CIocoObl PaboTel ¢ uHpOpMaLKMel (U3HNIECKOro
COJIEp’KaHMs C MCIIOJIb30BAHHEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH,
Ipd ITOM HCIOJIB30BaTh COBPEMEHHbIE HWH(OPMAIIMOHHBIC TEXHOJOTUH JIJIs
MOUCKa, TepepabOTKu ¢ TPEeAbSIBICHUS YYEOHOM U HAYYHO-TIOMYJISIPHOU
nHpopMaIu, CTPYKTYPUPOBAHUS M WHTEpIpETallud MH(OpMaLM, MOJTy4YEeHHOU
U3  Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU AaHAJIU3UPOBATH  IOJYy4aeMYHO
nH(pOpMAINIO U OIICHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA HH(POPMAITUH;

- TOPOSIBJISATH OPTaHU3AlMOHHBIC U TO3HABATEJIbHBIE YMEHHUS CaMOCTOSATEIBHOTO
MPUOOPETEHUS] HOBBIX 3HAHUN B MPOIECCE BBITIOTHEHUS MPOEKTHHIX U y4eOHO-
HCCIIeIOBATEIIbCKUX paboT;

- paboTaTh B TpyIIle C HCIOJTHEHHEM pPa3JIMUHBIX COIHUAJIBHBIX POJICH,
IJIAHUPOBAaTh pPabOTy TPYIIIBI, PAlMOHAIIBHO pPacHpeAcisiTh JESITEIbHOCTh B
HECTAHIAPTHBIX CUTYaIUsIX, aJICKBATHO OLICHUBATH BKJIaJ KaXKJIOT0 U3 YYACTHUKOB
IPYIIBI B pEUIEHHUE pacCMaTpUBAEMOM MTPOOJIEMBI;

- TMPOSBIATH MOTHBAIMIO K Oyaymeld mnpodecCHOHAIBHONW AESTENBHOCTU TI0
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYSCKOTO TIPOQHIIS.

K koHniy oOyuenust B 11 knacce npeaMeTHbIe pe3ysibTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:
- IOHUMATh POJb (PU3MKH B PKOHOMHYCCKOM, TEXHOJIOTMYECKOM, COIUAIBHOU M
ATUYECKON cepax AesTeNbHOCTU YEI0BEKa, pOJib U MECTO (DU3UKHU B COBPEMEHHOMN
HAy4YHOM KapTHHE MHpPA, POJb ACTPOHOMHUHU B MPAKTUYECKOW AEATEIBbHOCTU
YyejroBeKa W JAJbHEWIIEM  HAay4YHO-TEXHMYECKOM  Pa3BUTHUH, 3HAYCHHUE
ONHUCATENbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOW M MPOTHOCTHYECKOM
GyHKIMI  (U3NYECKOl TEOpUM — DIIEKTPOJMHAMUKH, CIEHUATBHON TEOpUU
OTHOCUTEIBHOCTH, KBAHTOBOW  (U3HKH, poib  (PU3MYECKOH TEopuu B
dbopMHUpOBaHUU MPECTABICHUN 0 (PU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKON



KapTUHBI MHpa B OOINEM psay COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
MPEICTABICHUN O PUPO/IE;

- pas3nuyYaTh yCIIOBUS MPUMEHHMOCTH Mojeneld (PU3MUecKuX TeJl U IMPOLEeCCOB
(sBJEHUI): OJHOPOJIHOE DJIEKTPUYECKOE U OJHOPOAHOEC MAarHUTHOE MOJS,
rapMOHUYECKUE KOJICOaHUs, MAaTEMATUUECKUN MasiTHUK, UACaJbHBIN MPY>KUHHBIN
MasiTHUK, TapMOHUYECKUE BOJIHBI, MCAbHBIM KOJeOaTeabHBIH KOHTYpP, TOHKAs
JIMH3a, MOJIeJIEN aTOMa, aTOMHOTO SApa U KBAHTOBOM MOJIEJIH CBETA;

- pa3nuyaTh ycjaoBus (FpaHMIIbI, 00JIACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMAaTh BceoOIui XapakTep (QPyHIaMEHTaJbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
VCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

- AHAJIM3UPOBaTh U OOBSACHATH JJIEKTPOMArHUTHBIE TPOLECCHl W SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHUS M 3aKOHBI 3JIEKTPOJIMHAMHUKU U CIIEHHATIBHON
TEOPUU OTHOCUTEIBHOCTH (3aKOH COXpaHEHMs HJIEKTPUYECKOro 3apsja, Cuia
Amrnepa, cuna JlopeHna, 3aKOH JIEKTPOMarHUTHOM WHAYKLIMH, IpaBwio JIeHna,
cBs3b DJIC caMOMHIYKIHUM B D3JIEMEHTE JJIEKTPUYECKOW ILEMUA CO CKOPOCTHIO
U3MEHEHUS] CHJIbI TOKa, MOCTYJIaThl CIEHHAIBHOM TEOPUU OTHOCHTEIIBHOCTH
DiHIITEITHA);

- aHaJU3UpOBaTh U OOBSACHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOIb3Ys
MOJIOKEHUST KBaHTOBOW (u3uku (ypaBHeHUe OiHmITeHHa s GoTodrddexra,
NEPBBIA U BTOPOM NOCTYJIAThl bopa, MPUHIKAII COOTHOIIEHUSI HEONIPEAETEHHOCTEN
['eit3enOepra, 3aKOHbI COXPAaHEHHUS 3apSAJ0BOTO U MAcCOBOTO YMCENl M SHEPTHH B
AJIEPHBIX PEAKLUAX, 3aKOH PaJMOAKTUBHOIO PacCIaia);

- ONUChIBaTh (U3MUECKHE TPOLECChl U SBJICHHS, HCHOJIb3Ys] BEIUYUHBIL:
HaIPSHKEHHOCTD AJIEKTPUYECKOrO MOJIsI, MOTEHIHMAI AJIEKTPOCTaTUYECKOTO MOJI,
Pa3HOCTh MOTEHLMAJIOB, ANEKTPOJBIKYIIAS CUJIA, UHIYKUIWS MArHUTHOTO MOJS,
MarHuTHBIM TOTOK, cuia AmImepa, HUHAYKTHBHOCTb, 3JIEKTPOABWXKYLIAs CHJIA
CaMOMHAYKLIMM, SHEPrusi MAarHUTHOIO  IOJS  NPOBOJHUKA C  TOKOM,
PENATUBUCTCKUNA UMITYJIbC, TIOJTHASI SHEPTHUS, SHEPTHUS IMOKOSI CBOOOHON YaCTHUIBI,
HHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3aps]l Allpa, SHEPTHs CBA3M SApa;

- 0OBSICHATH OCOOEHHOCTH MPOTEKaHUsl (PU3UUECKUX SBJICHHUM: dJIEKTPOMArHUTHAS
WHIYKIUS, CaMOMHAYKIUS, PE30HAHC, WHTeppEepeHiuss BOIH, AUPpaKus,
JTUCTIEpPCHsi, TIOJIHO€ BHYTPEHHEE oOTpaxeHue, Qoroannektpuueckuii dddexr
(pororddexr), ampdha- wu OeTa-pacmagsl sSAEp, TaMMa-H3IydEHUE SIIEP,
(bu3nYecKue NPUHIIMIIBI CIEKTPATIBLHOTO aHaJIu3a U paboThl J1a3epa;

- ONpENENATh HAIpPaBJICHUE WHAYKIWA MArHUTHOTO MOJS MPOBOJAHUKA C TOKOM,
cuibl Amniepa u cuisl JIopenua;

- CTPOUTH HM300paKEHWE, CO37aBaeMO€ IUIOCKHM 3€pKajioM, TOHKOW JMH30U, U
pPacCCUMTHIBATH €0 XapaKTEPUCTUKH;



- IPUMEHSTh OCHOBOIIOJArarole aCTPOHOMHYECKUE MOHSITUS, TEOPUU U 3aKOHBI
JUTSL aHaIM3a U OOBSICHEHUS (PU3UYECKUX MPOIIECCOB, MPOUCXOANIINX B 3BE3AaX, B
3BE3IHBIX CHUCTEMAaX, B MEXTaJIaKTUYECKOW cpeie; JBHXKEHUST HEOECHBIX Tell,
ABOJIIOLIMM 3BE31 U BeceneHHol;

- TpPOBOAUTH  UCCIENOBAHHUE  3aBUCUMOCTEH  (DU3MYECKUX  BEIUYHH C
WCIIOJIB30BaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBATH PE3YyIbTATHl TMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIe TpapuKOB C YYETOM aOCOJIOTHBIX MOTPENIHOCTEH H3MEpPEHUH, MAenaThb
BBIBO/IbI 10 PE3YyJIbTaTaAM UCCIIEAOBAHNUS;

- TIPOBOJIUTH KOCBEHHbIE M3MEPEHUSI (PU3NUYECKUX BEJIUYHMH, TIPU 3TOM BBHIOUPATH
ONTUMAJbHBIA METOJI M3MEpPEHMs, OICHUBATh aOCOJIOTHBIE M OTHOCUTEILHBIE
MOTPEIIHOCTU MPSMBIX U KOCBEHHBIX U3MEPEHUI;

- TPOBOAUTH OMBITHI IO MPOBEPKE MPEIIOKEHHOW THIOTE3bl: IUIAHUPOBATh
HKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHaJU3UPOBATh
MOJTYYEHHBIE PE3YJIbTATHI U JCJIaTh BBIBOJ O CTATyCE MPEJI0KEHHON TUIOTE3bI;

- OMKUCHIBATh METO/IbI MOJYUYCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

- coOmonaTh mpaBuia 0€30MacHOrO TpyJa NpPH MPOBEICHUM HCCICIOBAHUI B
pamMKax y4eOHOro HKCIIEpUMEHTA, MPAKTHKyMa U y4eOHO-HCCIICIOBATEIbCKON U
MPOEKTHOW JAESATEIbHOCTH C HCIOJIb30BAHHEM H3MEPUTEIIbHBIX YCTPOMCTB U
71a00paTOPHOTO 000PYAOBAHUS;

- pemaTh pacy€THBIC 3aJa4M C SIBHO 3aJaHHOW W HESBHO 3aJlaHHON (PU3HUECKOMN
MOJICNIbIO: HAa OCHOBAaHWW aHaIM3a YCIOBHUS BHIOMpATh (U3UUYECKHUE MOJEIH,
OTBEHAIONIMEe  TpeOOBaHUSAM  3a7aud, MPUMEHATH  (QOPMYIbI,  3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYyJaThl (U3UYECKUX TEOpUM TIPH HCIIOJIH30BAHUU
MaTeMaTUYECKUX METOJOB PEILCHHS 3a7ad, MPOBOAUTH pacu€Thl HA OCHOBAHUU
UMEIOIIUXCSl JaHHBIX, AHAJM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOMbI
pelIeHus ¢ Y4ETOM MOJIYYEHHBIX Pe3yJIbTaTOB;

- pemaTh KadeCTBEHHBIC 3a7aud, TpeOyrolue NMPUMEHEHUS 3HAHUM W3 Pa3HBIX
pazznenoB Kypca (GU3MKH, a TaK)Ke€ HUHTETPAlMM 3HAHUN W3 JAPYTHX MPEIMETOB
€CTEeCTBEHHOHAYYHOTO IIUKJIA: BRICTPAUBaTh JOTUUECKYIO LIETIOYKY PACCYKICHHM C
OTOpOI HA N3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS,

- HWCTOJB30BaTh TEOPETHUUECKUE 3HAHMS NJII OOBSICHEHUS OCHOBHBIX TPHUHIIMIIOB
paboOThl U3MEPUTENHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTUYECKHUX
MPOLIECCOB;

- IPUBOJUTH MPUMEPHI BKJA/la POCCUUCKUX MU 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHUPA, B DPA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

- aHaJU3UpPOBATh M OIEHWUBATH IOCJIEICTBHS OBITOBOM M MPOU3BOICTBEHHOMN
JeSATEIbHOCTH 4YeJIOBEeKa, CBA3aHHOW C (PU3MYECKUMH MPOLIECCaMM, C MO3ULIUN



HKOJIOTHYECKOM 0e30MmacHOCTH, IIPEICTABICHUM 0 paMOHAIIBHOM
IPUPOAOIIOIb30BAHNN, & TAK)KE Pa3yMHOM HCIIOJIb30BAHUU JTOCTHXKEHHI HAYKU U
TEXHOJIOTUH JIJIs1 JaTbHEHIIIEr0 pa3BUTHSI YEJIOBEUECKOTO O0IIECTRA;

- TNPUMEHATh pa3IMyHble CHOCOOBl PadOTHl ¢ uHpopManuell (U3NYECKOTO
COJEP’KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHUH,
Opu 3TOM HCHOJIB30BaTh COBPEMEHHbIE HWH()OPMAIMOHHBIE TEXHOJOTUU IS
MOUCKa, TepepadOTKH H TMPEAbABICHUA Y4eOHOM U  HAyYHO-TOMYJISPHOU
uHpOpMaIluKU, CTPYKTYPUPOBAaHUS U HMHTEpIpEeTaluy MHQOpMAaLMH, MOJIy4EHHOM
U3 pa3IMyYHbIX HCTOYHUKOB, KPUTHMYECKH aAHAIM3UPOBATh  IOJYyYaEMYIO
UH(GOPMAIIMIO U OLIEHUBATH €€ I0CTOBEPHOCTh KaK Ha OCHOBE UMEIOUINXCS 3HAHUH,
TaK 1 Ha OCHOBE aHaJIN3a UCTOYHHKA HUH(POPMALINH;

- MPOSIBIISATH OPraHU3ALMOHHBIE W TO3HABATEIbHBIE YMEHHSI CAMOCTOSITEIBHOTO
IpUOOpETEHUs] HOBBIX 3HAHWM B IPOLIECCE BBIIOJHEHUS MPOEKTHBIX M yueOHO-
UCCIIEI0BATENCKUX padoT;

- paboTaTh B TIpYINIE C HCIOJHEHUEM pA3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PA0OTy TPYNIbl, PALMOHAIBHO PACHpPENEsATh JESITEIbHOCTh B
HECTaHJAPTHBIX CUTYalHUsIX, aIEKBaTHO OLIEHUBATh BKJIAJl KAXK/I0I0 U3 YYaCTHUKOB
IpyMNIbl B peLICHHE paccCMaTpuBaeMoOi poOIeMbl;

- MpOSABIIATH MOTHUBALMIO K Oyaymed mnpodeccHnoHaTbHOM JesATENbHOCTH I10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznea 1. HAYUHBIA METO/I] IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 0 0 https://m.edsoo.ru/7fALbf72
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 13 1 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hurammica 15 0 0 https://m.edsoo.ru/7f41bf72
N bubmuoreka [JOK
23 Cratika TaEpAoro T > 1 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 11 1 0 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 44
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH 15 1 0 https://m.edso.ru/7f41bf72
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHbI 17 1 0 https://m.edsoo.ru/7f41bf72
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 13 1 0 bubnnorexka [JOK



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

MEePEXObI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 45
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onexrpiriecioe noe 23 0 https://m.eds00.ru/7f41bf72
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 21 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 0 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 50
Paznen 5. PUBHUYECKUN MPAKTHKYM
5.1 Pu3NYECKU IPAKTUKYM 15 15
Htoro no pazneny 15
PeszepBHOE BpeMms 10 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 15



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

11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
bubmuoreka [JOK
11 Marmutioe roze 14 0 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 0 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
2.1 MexaHnueckue KoJieOaHus 10 0 0 httos://m.edsoo.ru/7fA1c97c
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 1 0 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 MexaHuueckre U 3J1eKTPOMarHUTHBIE BOJTHBI 10 1 0 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
24 Onrriia 25 1 0 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmorexa [IOK
31 Octoser CTO > 0 0 https://m.edsoo.ru/7f41c97c
Wroro no pazneny )



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pa3zgen 4. KBAHTOBAS ®PU3UKA

. bu6mmoreka [IOK
41 KopmyckynsipHO-BOTHOBOU Ayan3m 15 0 httos://m.edsoo.ru/7fA1c97c
bubmuoreka [JOK
42 Pusnica aroma > 0 https://m.eds00.ru/7f41c97c
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 0 bubnmoreka [JOK
' YaCTHII https://m.edso00.ru/7f41c97¢c
Htoro no paznemny 25
Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU
bubmuoreka [JOK
51 DNIEMEHTHI aCTPOHOMUU U acTpODH3UKH 12 0 https://m.edsoo.ru/7f41c97c
Htoro no paznemny 12
Pazznen 6. PUBUUYECKHUN TIPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OGOBIIAIOIIEE IOBTOPEHUE
CuctemaTtuzanusi 1 0000IIEHUE TTPEIMETHOTO
71 COZIEP)KaHUS U OIbITA JEATEIbHOCTH, 15 0 bu6mmorexa [IOK
' nproOpeTEHHOTO NPU U3YYEHUHU Kypca https://m.edsoo.ru/7f41c97c
¢u3uku 10 — 11 knaccoB
Wroro no pazueny 15
PesepBHOE Bpems 10 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacoB
Ne Jara
o/ Tema ypoka Beero KonTpoJbHbIe IIpakTuyeckue H3yveHns
padoTshI padoTsbI
dusmka — pyHAaMEeHTaIbHas HayKa O IPUPOJIE 1 0 0
HayuHbliif MeTO1 TO3HAHUS 1 METO/IbI 1 0 0
uccieoBaHus PU3NUECKUX SIBICHUI
DKCTIIEpUMEHT ¥ TEOPHUS B TIPOIIECCE MTO3HAHUS
npuposl. Habmromenre u SKCrepuMeHT B 1 0 0
busuke
Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1 0 0
AOCOIOTHAS M OTHOCUTEIbHAS TOTPEITHOCTH 1 0 0
U3MepeHuil PU3NYECKUX BEIUUNH
MonenupoBanue B ¢pusnke. Poib n mecto
¢buzuku B OPMUPOBAHUHU COBPEMEHHOMN 1 0 0
HAyYHOU KapTUHBI MUPA, B TPAKTHIECKON
JEeSTENIbHOCTH JIIOJIeH
Mexanudeckoe aBmxkeHue. Cucrema orcyera.
OTHOCHUTEITHHOCTh MEXaHUICCKOTO JIBUKCHHUS. 1 0 0
[Tpsimast 1 oOpaTHas 3aa4u MEXaHUKH
Pannyc-BekTop MaTepHalIbHON TOYKH, €TO
MPOEKINH HA OCH KOOpAWHAT. TpaekTopusi. 1 0 0
[Tepememnenue. CkopocTh. X mpoeknuu Ha
OCH KOOpJIHAT
PaBHOMEpHOE TPSIMOTMHEWHOE IBUKEHUE. 1 0 0

['padrueckoe onrcanne paBHOMEPHOTO




HpSIMOJIPIHCﬁHOI‘O JABUIXKCHU A

10

11

Cio)keHue nepeMeIeH U CKOPOCTEH.
Pewenne 3anau

HepaBHomepHoe aBukenue. MrooBeHHas

cKopocTb. Yckopenue. [Ipsamonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onrcanue MpsIMOIMHEHHOTO
JIBUDKEHUS C [TOCTOSIHHBIM YCKOPEHUEM

13

14

Pemenue 3amau
CBoOogHOE MmajieHue. Y CKOpeHue CBOOOTHOTO

nazieHust. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHH U UX TpaQuKu

15

JIBmxeHue Tena, OpOIIeHHOTO MO YTIIIOM K
TOPU30HTY

16

17

18

Pemenne 3amau

KpuBonunelinoe aBuxeHue. JBrxenue no
OKPYKHOCTH. YTJIOBas U JIMHENHAs CKOPOCTb.
Ilepuon u wacrora. LleHTpocTpeMUTENIBHOE U
IIOJIHOE YCKOPEHUE

Pemenue 3agau

19

20

Konrponsnas padora no reme "Kunemaruka"

ITepsslif 3akoH HetoToHa. HEepumanpHble
cuctemsl oTcuéra. [I[puHIUIT OTHOCUTEIBHOCTH
lanunes. HennepuumanpHble CUCTEMBI OTCUETA

21

Cuna. PaBHozeicTBytomas cuna. Bropoit
3akoH Hrrorona. Macca

22
23

B3anmopernicteue ten. Tperuii 3akon HetoToHa

[Tpunnun cyneprio3unuu cuil. Pemenue 3ana4




Ha IIpUMEHeHne 3aK0HOB HbroTOHa

24

25

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTbh I'PaBUTALIMOHHON U
WHEPTHOU Macchl

Cwita TSDKeCTH U YCKOPEeHHE CBOOOHOTO
MageHus

26

JIBukeHEe HEOSCHBIX TE U UX
HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas
KOCMHYECKasi CKOpocTh. 3akoHbl Keruepa

27
28

Pemenue 3amau

Cuna ynpyrocru. 3akoH I'yka. Bec tena

29

Cuia tpenust. [Ipupoaa v BUABI CUIT TPEHUS.
JBH>KEHUE B )KUIAKOCTU U ra3e C y4ETOM CHIIbI
COIIPOTHUBIICHUS CPEBI

30

31

Pemenue 3anau. [Ipumenenne 3aKk0HOB
Hsrotona

HaBnenue. ['ugpocrarnueckoe JaBieHUE.
Cuiia Apxumena

32

33

34

Pemenue 3agaa

AbcomoTHO TBepnoe Teino. [loctynarensHoe u
BpalllaTeIbHOE ABM)KEHNE TBEPIOTO Tea

MOMEHT CUJIBI OTHOCUTENIBHO OCH BPAIlCHUS.
ITneyo cuibl

35

CrioxxeHue cuil, MPUIIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecTH Tena. Y cinoBus
PaBHOBECHUA TBEPAOTO TCIIA. BI/I}IBI PaBHOBECHUA

36
37

Pemenue 3amau

KonTponbhas pabota no teme "J[uHamuka.




Craruka TBepaoro tena'

38

39

40

NMiynbsc MaTepUaIbHOW TOUYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK. LIeHTp Macc cucrembl
MaTepHAIbHBIX TOYEK. Teopema 0 IBHKEHUU
LIEHTpa Macc

Nmnynbe cuiibl 1 UBMEHEHUE UMITYJIbCa Tella.
3aKOH COXpaHEHHs uMITyJbca. PeakTrBHOE
JIBIDKECHHE

Pemenue 3amau

41

MoOMEHT uMITysIbca MaTEPUAIIBHON TOYKH.
[IpencraBienue 0 COXpaHEHMU MOMEHTA
MMITYJIbCA B LIEHTPAJIBHBIX IOJISIX

42

43

44

Paborta cuibl Ha MaJIoOM U Ha KOHEYHOM
nepemenieHnd. I'padguueckoe npeacTaBieHne
paboThl cuibl. MOIIHOCT CHJIBI

Kunetnueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOU TOUKH

HOTGHHI/IaIII)HBIG 1 HECIIOTCHIMAJIbHBIC CHUJIBI.

ITorenuuanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

45

Tpetrbs kKocMudeckasi ckopocTb. CBSI3bpabOTHI
HENOTEHUHUAIbHBIX CUJI C U3MEHEHHUEM
MEXAHUUYECKON SHEPTUN CUCTEMBI TeJl. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTUH

46

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBHenue bepHyim aisa uaeanbHOR
KUJKOCTH




47

KonTponpHas padora o Teme "3aKoHbI
COXpaHEHHUs B MEXaHHUKe"

48

49

50

Pa3BuTue npeacraBieHuii 0 TpupoI€ TEIIOTHI.
Ocuosusie nonoxenuss MKT. duddysus.
bpoyHoBckoe nBuxkeHuE

CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
Ten. XapakTep ABMKCHUS U B3aUMOJCHCTBHS
YaCTHI] BELIECTBA

Macca u pazMepsl MOJIEKyIT (AaTOMOB).
KomuuecTBo BemecTBa. [locTosnnas ABoraapo

o1

Temneparypa. Temnosoe paBHoBecue. [lkana
Ienascus

52
53

AOGcomtoTHas TemnepaTypa. 3akoH JlanbToHa

Nneanbubiii ra3. ['a30BbIe 3aKOHBI

54

55

56

OcHoBHoe ypaBHeHue MKT

CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO CpEHEN
KUHETHYECKON IHEprueil mocTynareabHOro
TEIIOBOTO ABMXKEHMSI €€ YaCTHUIL

Pemenue 3agau

57

58

Ypasuenue Menzeneesa-Knaneiipona.
Pemenue 3agau

I/ISOHpOI_ICCCBI B UACAJIbHOM ra3€ C
MNOCTOAHHBIM KOJTMYCCTBOM BCIICCTBA

59

I'pacduueckoe mpencTaBIeHNE U30MPOIECCOB:
u30TepMa, U30X0pa, u3odapa

60
61

Pemenue 3amau

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110




teme "OcuoBet MKT"

62

63

64

65

Kontposnbnas padora o teme "OcroBsl MKT"

TepmonuHaMuueckasi cucTeMa. 3a/lanue
BHeIIHUX ycyoBuil 1t TJ[ cuctemsl.
BHemnue u BHyTpeHHUE apaMeTphI.
[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAYEHUS BEJIMYUH, OMUCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

Mopnenb uieaabHOro ra3a B TepMOIUHAMUKE.
VYcnoBUs IPUMEHUMOCTH 3TOI MOJIEIH.
VYpasuenune Menjeneesa-Knaneiipona u
BBIpQXCHHE ISl BHYTPEHHEH SHEPTUu

Bripaxkenue amst BHyTpeHHEH dHepruu
OJIHOATOMHOTO HJIeaIbHOIO Tra3a.
KBazucTtarnueckue U HeCTaTUYECKHE
IIPOLIECCHI

66

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brraucnenue pabotsl no rpaduky npouecca Ha
pV-nuarpamme

67

Tennonepenava kak crocod U3MeHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIUIEHUSI pabOTHI

68

69

KOHBCKHI/IH, TCIIOIIPOBOAHOCTD, U3JIYUCHUC

KoauuectBo Temnorsl. Tenno€MKoCTh Tea.
VYaenbHas u MOJIIpHas TEIJI0EMKOCTH
BEllleCTBA. Y AebHas TeIIoTa CTOopaHuAa
TOILJIMBA

70

Pacuér konmyecTBa TEIIOTHI IPH




TCILIonepeaaqyc

71

72

[Tonsitue 06 amuabaTHOM mporecce. [1epBrrii
3aKOH TEPMOUHAMUKHU

KonuuecTBo TeminoTel U paboTa Kak Mephl
W3MEHEHUs1 BHyTpeHHel sHeprun T /I cucteMbl

73

BTopoii 3aKOH TEpMOIMHAMUKH IS
PaBHOBECHBIX 1 HEPAaBHOBECHBIX ITPOLIECCOB.
HeoOpaTuMocTh NpUpOIHBIX IPOLIECCOB

74
75

ITpunnune! gerictBus TertoBbix MamuH. KIT/]

MaxkcumansHoe 3HaueHue KII. [{ukn Kapuo

76

77

78

Pemenue 3amau

DKOJOTUYECKHUE ACTIEKTHI UCTIOIb30BaAHUS
TEIUIOBBIX ABUTareneil. TermnoBoe 3arps3HeHne
OKPYXKAaroIIel cpeibl

OO0o01IeHre U CUCTeMAaTH3alus 3HAHUN 110
teme "Tepmoaunamuka. TemioBbie MamvHbI"

79

80

81

KonTposabHas pabora no teme
"Tepmonunamuka. TeniaoBbie MalTUHbI"

[Tapoo6pazoBanue u konaeHcamus. Mcnapenue
U KUMEHue. Y ienpHast TerioTa
napooOpazoBaHUs

HacplleHHbIe 1 HEHACBIITICHHEIE Taphl.
KadecTBeHHas 3aBUCUMOCTD INIOTHOCTHU U
JAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT 00BEMa
HACBIIICHHOTIO I1apa. 3aBHCHMOCTD
TEMIICPATYPbI KUIICHUA OT JaBJICHUA B
KHUAKOCTHU




82

Brnaxxnocts Bo3myxa. AGCOTIOTHASA U
OTHOCHUTEJIbHAS BIQXKHOCTh

83

84

Tsépnoe teno. Kpucrammmueckue u amopdHsie
Tena. AHU30TPONUS CBOWCTB KPUCTAIIIIOB

[InaBnenne n KpucTaJuiu3anusi. YI[CJ'IBHaSI
TCIIJIOTA ITJIaBJICHU . CY6J'II/IMaHI/I${

85

Hedopmaruu TBEpIOTO Tena. PacTskeHue u
cxarue. Casur. Moayins FOura. [Ipenen
yrnpyrux aedopmaruii

86

TennoBoe paciIMpeHne KUIKOCTEeH U TBEPIBIX
TeJ. AHTapMOHU3M TEIIOBBIX KoJieOaHUM
YaCTHI] BEIIECTBA

87

88

[TpeoOpa3zoBanue 3HEprun B PazoBbIX
nepexonax

YPaBHeHI/Ie TEII0BOro OangaHca

89

90

91

Pemenue 3agau

HOBerHOCTHOe HaTsXKCHUC. KaHI/IJ'IJ'IHpHBIC
SAIBJICHUA. I[aBJ'IeHI/Ie noa HCKpHBJ’ICHHOfI
MMOBCPXHOCTBIO KUAKOCTH. cDOpMy.]'IEl Jlammaca

0O00011eHNe U cCUCTEMAaTU3ALMS 3HAHUI 110

TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

92

93

Kontponbnas pabota mo teme "Arperarabie
cocTosiHus BemecTBa. @a3oBbie mepexo bl

DneKTpu3anus Tei U e€ MpOosiBICHUSI.
DnekTpuueckuii 3apsia. /[Ba Buna
3NIEKTPUYECKHX 3apsaa0B. [IpoBogHUKH,
JIADJIEKTPUKH U MOTYTIPOBOHUKH




94

DneMEHTapHBIN AIEKTPUUYECKUH 3apsi. 3aKOH
COXpPaHEHMsI AEKTPHUUECKOTo 3apsijia

95

96

B3anmopenicteue 3apsoB. TodeyHble 3apsiabl.
3akoH Kynona

Penrtenue 3amau

97

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUECKUE 3aPS/IbI

98

99

100

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOubiii 3apsan. JInHUM HAMPSHKEHHOCTH
aneKTprudeckoro nosst. OqHOpPOIHOE
ANEKTPUYECKOE 110JIE

[loTeHIManbHOCTD 3JIEKTPOCTATHIECKOTO
noJist. Pa3HOCTh NOTEHLIMANIOB U HANIPSKEHUE
[TorennumanbHas 3HEpTUs 3apsaa B
3JeKTpocTaTuueckoM mnose. [lorenunan
3JIEKTPOCTATUYECKOTO MOJIA

101

102

103

CBs13b HaPSKEHHOCTH MOJIS U Pa3HOCTH
MOTEHLUAJIOB JUIA JJIEKTPOCTATUYECKOTO IO

[IpuHUMIT CyNepIIO3UIINH SIIEKTPUUECKUX
noJieu

Pemenue 3amau

104

105

106

[Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apspkeHHoU cdepsl. [Tone paBHOMEpHO
3apsHKEHHON OECKOHEYHOU TIIOCKOCTH

HpOBO,Z[HI/IKI/I B DJICKTPOCTATUUCCKOM II0JIC.
Ycaopue PaBHOBCCHUA 3apsa10B

I[I/I3J'ICKTpI/IKI/I " NOJIYIPOBOAHHUKHU B
SJICKTPOCTATUYCCKOM I10JIC




107

Konpnencarop. D1neKkTpoéMKOCTh
KOHJIeHcaTopa. DIIeKTPOEMKOCTh IIIOCKOT0
KOHJIeHcaTopa

108

109

Hapanneﬂbﬂoe COCAUHCHNEC KOHACHCATOPOB

HOCJ’Ie,I[OBaTCJ'IBHOG COCOAUHCHUC
KOHOCHCATOPOB

110

DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

111

112

Pemenue 3amau

JIBr>KeHuMe 3apsiKEHHOW YaCTHULIbI B
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe

113

114

Pemenue 3amau

O06o011eHre U cucTeMaTu3alys 3HaHU| 0
TeMe "Dnekrpuyeckoe nose"

115

KonTtponsHast pabora o Teme
"DnexkTpuueckoe mnoie"

116

117

Cuna toka. [TocTogHHBIH TOK. Y CIOBUI
CYIIECTBOBAHUS MOCTOSHHOTO AJEKTPUYECKOTO
TOKa

Hcrtounuku Toka. Hanpspkenne u 31C

118

3akon OMa a1 yyacTKa HenH. DIEeKTpUIecKoe
CONPOTHUBIICHHUE

119

120

3aBUCHMOCTD CONMPOTUBJICHUA OAHOPOJAHOT'O
IMPOBOAHUKA OT €T'0 AJIMHBI U IIJIOIIaan
MOINEPECUYHOTO CCUCHUA

VY enpHOE CONMPOTUBIICHUE BEIIECTBA.
Pemenue 3amau

121

Pemenue 3agau




[MocnenoBaresbHOE, MapaLICIbHOE,

122 CMEIIaHHOE COEAMHEHNE IPOBOIHUKOB

123 Pacuér pa3BeTBIEHHBIX ANEKTPUUECCKUX LETIEH.
[IpaBuna Kupxroda

124 Pemenue 3amau

125 Pabota anexkTpuueckoro Toka. 3akoH Jxoyis
—Jlenna

126 Pemenue 3amay

127 MOonIHOCTh 3JIEKTPUYECKOro ToKa. TernoBas
MOIIIHOCTb, BbI/IETIsieMasi Ha PE3UCTOpe

128 Pemenue 3amau

129 OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
HCTOYHUKA TOKA

130 3axoH OMa 17151 OJTHOM (3aMKHYTOM)
ANEKTPUYECKON LIETIH

131 Pemenue 3amau

132 MoniHOCTh HCTOYHUKA TOKA

133 Kopotkoe 3aMbIkanue

134 Pemenune 3anau no reme "IlocTostHHBIM
JNEKTPUYECKUH TOK"

135 0O0001eHne U cUCTEMAaTU3ALMS 3HAHUI 110
teMme "[1oCTOSHHBIN 21eKTpUYecKuid ToK"

136 KonTtpomnpHas padora no teme "TlocTosHHBIIM

3IIEKTPUYECKUM TOK"
DneKTpruyecKasi IPOBOAUMOCTb Pa3IMYHBIX

137 BEILECTB. DJIEKTPUUECKUI TOK B METaJIax.
CBepXmpoBOAUMOCTb




138

DJIEKTPUUYECKHI TOK B pacTBOpaxX U pacruiaBax
3JIEKTPOJUTOB. 3akoHbl Dapajnes ams
3JIEKTPOJIN3a

139

140

DneKkTpuueckuil Tok B razax. [lnazma

DJIEKTPUUYECKUH TOK B BakyyMe. BakyymHbIie
IPUOOPHI

141

DNEKTPUUECKUH TOK B IIOJIYIPOBOJHUKAX

142

143

[TomrynpoBOIHUKOBBIE TPUOOPHI

®uznyeckuil npakTukyM 1o teme "M3ydenue
HEPABHOMEPHOT'O ABM)KEHHUS C IIEJIBIO
onpeesieHuss MTHOBEHHOM cKkopocTh"

144

®uznyeckuil npakTukyMm no teme "M3mepenue
YCKOPEHHS TIPHU MPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBM>KCHUH 110 HAKJIOHHOM
mwiockoctu" nnn "UcciaenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM
IBHKeHUH"

145

®uznyeckuil npakTukyM no teme "M3mepenue
YCKOPEHHSI CBOOOTHOTO TafeHus" Hiin
"H3yueHue NBIKEHUS Teja, OpOIIEHHOTO
TOPU30HTAJILHO"

146

®uznyeckuil npakTukyM o teme "M3ydyenue
JIBUKEHUS T€JIa 10 OKPYKHOCTH C MOCTOSHHOM
10 MOAYIIO cKkopocThro" nin "MccnenoBanue
3aBHCUMOCTH NEepHOAa 00paIeHUs
KOHMYECKOI'0 MasiTHUKA OT €ro napameTpos”

147

Ouznyeckuil NpakTukyM no teme "M3mepenue
PaBHOJIENUCTBYIOIIEH CHIIBI TPU JBUKEHUU




148

149

150

Opycka 1o HaKJIOHHOM IIOCKOCTH" UK
"[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH
BPEMEHHU JIBUKEHHS OpycKa 10 HAKIOHHOU
IJIOCKOCTH Ha 3aJIaHHOE PAcCTOSHUE OT €ro
Macchl"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanre 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HHUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasie, oT ux aepopmarnuun" win "M3yueHnue
TBUKEHHS CUCTEMBI T€J, CBI3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 IErKuid 610K"

®dusnueckuil NpakTukyM 1o teme "M3mepenue
Kod(duIMeHTa TPEHUS 10 BEIUYUHE YTIIOBOTO
koadurmenta 3apucumoctr Frp(N)" wim
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C IIEPEMEHHBIM

K03 dumeHToM TpeHus"

Du3nUeCKu IPAKTUKYM I10 TEME
"HccnenoBaHue yCIOBUN PaBHOBECHUS
TBEPOrO TEJA, UMEIOIIETO OCh BPALICHUS"
win "KoHCcTpynpoBaHe KpOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOILErO
mIomaas onopsl"

151

®uznyeckuil NpakTukyM 1o teme "M3mepenune
MMITyJIbCa TeJIa IO TOPMO3HOMY ITyTH'" WIIH
"N3MepeHune Cuibl TSITM, CKOPOCTH MOJEITH
AJIEKTPOMOOUIISE U MOIITHOCTH CHUJIBI TATH' WIN
"CpaBHEHUE U3MEHEHHS UMITYJIbCA TENa C




152

153

154

umnyascoMm cuibl" unm "HMcecnenoBanue
COXpaHEHUS UMITYJIbCa TIPH YIPYTOM
B3aumojieicTBun" unu "M3mepenue
KHHETHYECKOW SHEPTUH TeJla IO TOPMO3HOMY

n

nyTH
®uznyeckuil npakTukyM 1o teme "M3ydyenue
M30TEPMUYECKOTO Tpoliecca (PEeKOMEHI0BaHO
HCITONIb30BaHue u(poBoi taboparopun)" uimu
"N3yueHune n30X0pHOro mnpouecca" uin
"N3ydyenue nzobapHoro mpoiecca’ Uiu
"IIpoBepka ypaBHEHUs COCTOSTHUSA"

®dusnueckuil NpakTukyM 1o teme "M3mepenue
yaenbHOU TernoéMkocTh unu "MccnenoBanue
mpoliecca OCThIBaHUS BelecTBa" WiIn
"UccnenoBanue agunabaTHOTO mporecca uin
"N3y4yeHue B3aMMOCBSA3HM 3HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHUCTBUS U
TEMIEPATypbl KUIIEHUS KUIKOCTEH"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEHN MCIIapeHMsl JKUIKOCTEH"
win "M3Mepenne yneiabHON TeIoTh
r1aBieHus Jpaa" win "M3yuenue cBONCTB
HaCBILIEHHBIX MapoB" wiu "M3mepenue
a0COTIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B noMmeneHun'". smepenue
K03 PHIIMEHTA TOBEPXHOCTHOTO HATSKEHUS

155

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO




156

157

158

u3nyyeHus ceeroguona” ninm "Mzydenue
MPOTEKaHUs TOKA B LIETIH, COJepKaIlen
KoHieHcaTop" uiu "Pacnpenenenue pa3HOCTH
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCJIeI0BATEILHOM COEIUHEHUU
KOHJIEHCAaTOpOB"

DuU3nYeCKui MPAKTUKYM 110 TEME
"NccneqoBaHue CMENIAHHOTO COEIUHEHUS
pe3uctopoB" nnu "M3MepeHue yieapHoro
COTPOTHUBIICHHUS IMPOBOJTHUKOB" HIIH
"UccnenoBaHue 3aBUCUMOCTH CHIJIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HAaKaJTuBaHUs "

Ou3nyecKkuil MPakTUKYM 0 TEME
"Habnronenue ayekTpoaun3a’ wim
"UccnenoBanue 3aBUCIMOCTH COITPOTHBIICHHS
TEPMOPE3UCTOPA OT TeMIepaTypsl”
PesepBHslit ypok. O60011eHNE U

CHUCTEMAaTH3alMsI 3HAHUH 110 TEME
"Kunemaruka"

159

Peseprubiit ypok. O60011eHIE U

crucTemMaTh3aluys 3Hanui mo teme "J[mHamuka"

160

161

162

PeseprubIit ypok. O6001IeHNE U
cucreMarusanus 3Hagui mo teme "Craruka
TBEpAOro Tema"

PesepBHrlit ypok. O6001ICHHE U
cHUCTeEMAaTH3allis 3HaHUi o TeMe "3aKOHEBI
COXpaHEHHUs B MEXaHHKe"

PesepBHslit ypok. O6001ICHHE U
cucTeMaTu3alms 3HaHui 1o treMe "OCHOBEI




MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

163

164

165

PesepBHbIil ypok. O0001ICHHE U
CHCTEMAaTU3aLMs 3HAHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MaIIUHbI"

PesepBHbIil ypok. O0001ICHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHble COCTOSIHUS BeliecTBa. Pa3oBbie
nepexonl"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"DnekTpuueckoe mnoie"

166

PesepBHeIit ypok. O600IICHHE 1
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

167

PesepBHeIit ypok. O600IICHHE 1
cucreMaru3anus 3HaHui mo treme "Toku B
pa3IuYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

15




11 KJIACC

KoaunuecTBO 4acoB

Ne Jara
/i Tema ypoka Beero Konrpoasnbsie  IIpakrnuyeckue m—
padoThI padoTsbI

B3aumojielicTBUE MOCTOSITHHBIX MarHUTOB U

1 MIPOBOJTHUKOB C TOKOM. MarHuTHOE ToJIe. 1 0 0
'unore3a Amnepa
Bekrop marauTHO#M nHAYKIMU. [IpruHIMT

2 CYINEpHO3UIIMA MarHUTHBIX Mosiel. JInnuu 1 0 0
MarHUTHON WHITYKITUU

3 MarHuTHO€ 10Jie TIPOBOAHUKA C TOKOM. OTBIT 1 0 0
Opcrena

4 Cuna Amriepa, €€ HanpaBJICHUE ¥ MOIYJTb 0 0

5 Pewenue 3amau 0 0

5 [Ipumenenue 3akoHa Amnepa. 1 0 0
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna Jlopennia, e€ HanpaBIeHUE U MOJTYJIb.

7 JIBI>KEHHE 3apsKEHHON YaCTHIIBI B 1 0 0
OJTHOPOJTHOM MAarHUTHOM TIOJIE
Pemenue 3anau 0 0

9 Pab6ota cubl Jloperia 0 0

10 Pemenue 3amau 0 0

11 MaruuTHOE II0JIE B BEIIECTBE. 1 0 0
deppoMarHeTHKH, mapa- u JHaMarHeTHKH

12 OcHOBHBIE CBOHCTBA (heppOMAarHETHKOB. 1 0 0
[Ipumenenue peppomMarHeTUKOB




13 Pemenue 3amau o reme "MarautHoe moJe" 0 0

14 Pemenue 3amay mo teme "MarautHoe 1ose" 0 0

15 SIBNEHHE ANEKTPOMArHUTHOW WHTYKITHH. 1 0 0
[ToTok BekTOpa MAarHUTHON MHIYKLIMH

16 SJAC unayKIUU 1 0 0

17 3aKoH AJIEKTpOMarHuTHON uHaykuu dapanes 1 0 0

18 Buxpesoe anexkrpuueckoe nojie. Toku @yko 1 0 0

19 O/JIC uHAYKIMH B ABMKYLIUXCS IPOBOJHUKAX 1 0 0

20 Pemenue 3amau 1 0 0

21 [IpaBuio Jlenma 1 0 0

99 NunykTtuBHOCTH. KaTymka MHIYKTHBHOCTH B 1 0 0
LIETIH ITOCTOSIHHOTO TOKa

23 SArnenne camounaykiuu. DJ{C caMOMHIYKIINN 1 0 0

24 DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM. 1 0 0
DNEeKTPOMarHuTHOE MOJIe

25 Pemenue 3amau 1 0 0
O06o00mIeHre u cucTeMaTH3aIs 3HaHUH 110

26 TeMe "MarautHoe nosue. DJIeKTpOMarHUTHAsI 1 0 0
UHIYKIUS

97 KonrtponbHas pabora o Teme "MaruutHoe 1 1 0
noJie. DNeKTpOMarHuTHast MHAYKIUA'"

28 Komnebarennuas cucrema. CBoOOIHEIE 1 0 0
KoJjiebanus1. ['apMoHnYecKre KoaeOaHus

29 Kunematnyeckoe U JMHAMHUYECKOE ONHCAHHE 1 0 0
KOJIeOaTeIIbHBIX JIBHKCHUI

30 DHepreTudeckoe onrcanue. BeBos 1 0 0

ANHAMHWYCCKOI'0 OITMCaHud TapMOHHUYCCKUX




K0J1e0aHUM U3 UX SHEPreTUUECKOro U
KMHEMaTHYEeCKOI'0 OIUCaHUs

31

32

33

Awmmuntyna u ¢aza xonebanuit

[Tepuona u wactora konebanuid. [leprom Maabix
CBOOOHBIX KOJeOaHUI MaTeMaTHIECKOr0
MasTHHKA. [lepros cBOOOIHBIX KOJIeOaHUI
MPY>KUHHOTO MasITHUKA

3aryxatomue kojiebaHus. BeiHyK1eHHbIE
kosebaunns. Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemenue 3agau

36

37

38

Ypok-koHpepeHus "MexaHndeckue
KoJ1e0aHusl B My3bIKaJIbHbIX HHCTpYMEHTax"
O06o011ieHre 1 cucTeMaTu3alys 3HaHuH 10
Teme "MexaHnueckue Koneoanus"

DNeKTpOMarHuTHbIE KOJICOaHMUs.
KonebaTenbHbli KOHTYp

39

®opmyna Tomcona. CBsi3b aMIUIUTYIbI 3apsiia
KOHACHCATOopa C aMHHHTYﬂOﬁ CHJIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

40

41

3aKOH COXpaHEeHHUsl PHEPTUH B UJCATbHOM
K0J1e0aTeIbHOM KOHTYpE

3aTyxa101uHe OJICKTPOMArHUTHBIC KoJIeOaHMSI.
BLIHy)KI[CHHBIe SJICKTPOMArHUTHBIC KoJieOaHUs

42

[IepemenHsbIi TOK. Pe3ncrop u KoHIEHCaTOp B
LIETIHA [TIEPEMEHHOTO TOKA

43

KaTymKa WHAYKTUBHOCTHU B LICIIN
MEPEMEHHOT'O TOKA




3axoH OMa 1 2JIEKTPUYECKON Lienn

44 MIEPEMEHHOT0 TOKa
MoIHOCTh MEPEMEHHOTO TOKa. AMIUTUTYIHOE

45 U JICUCTBYIOIIEE 3HAaUYEHUE CUJIbI TOKA U
HaNPSDKEHUS

46 Pe3onaHc B 251eKTpHYECKOM LIeTTH

47 Pemenue 3anau
Wneansusiif Tpancopmatop. [Ipoussoactso,

48 nepeaayda u moTpeOIeHUE MIEKTPUIECCKON
SHEPTUU
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE

49 anekTposHepruu. KynbTypa ucnoiab3oBaHus
ANEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU

50 Pemenwue 3amau

51 Pemenue 3agau
KonTponbHas paboTa mo Temam:

52 "Mexanuueckue Kojaeoanus",
"DneKTpoMarHuTHbIe Kosebanus"

53 MexaHnnyeckne BOJIHbL. XapaKTepUCTUKHU
MEXaHHYECKUX BOJTH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wndpazsyk u ynprpassyk. lllymoBoe
3arpsi3HEHUE OKPYIKAIOMIEH cpebl

57 Pemenue 3amau

58 DNeKTpOMarHUTHEIE BOJHBL. M3mydeHue

OJICKTPOMAardHuTHBIX BOJIH




59

OHeprus eKTpOMarHuTHbIX BoJH. CBoMcTBa
3JIEKTPOMArHUTHBIX BOJIH

60

61

62

[IIxana 3;1€eKTpOMarHUTHBIX BOJIH.
IIpuMeHeHHe 2IEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHIUIIBI PaIMOCBS3U U TEIICBUICHHS.
Paaunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOILIEH CpeIbl
KontposbHas padoTa nmo teme "MexaHnuecKue
Y 3JIEKTPOMArHUTHBIE BOJTHBI"

63

Caert. 3aKOH NPSIMOJIMHENHOTO
pacmpocTpaHEeHUs CBETa

64

65

Pemienue 3a1a4 Ha IPUMEHEHUE 3aKOHA
MPSIMOJIMHENHOIO paclpoCTpaHEHUsI CBETa

Otpaxenue cBera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

66

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHTEJIbHBIN MOKA3aTeNb IPEITOMIICHUS.
[TonHoe BHyTpeHHEe oTpaxenue. IIpenenpHblil
YTOJ1 IIOJTHOTO BHYTPEHHETO OTPaKEHUS

67

68

69

Pemrenne 3a1ad Ha npUMEHEHUE 3aKOHOB
OTpa)KE€HUs U MPEJIOMIICHUS CBETA

Xon nydent B mpusMe. Jlucnepeus cera.
CnoxHBIN cocTaB Oenoro csera. LBet
JInn3el. @OKYCHOE PACCTOSHHUE U ONITUYECKAs
CUJIa JINH3BI

70

[TocTpoenue n3o00pakeHU B JIMH3aX U UX
cucTtemMax. YBEJIUYEHUE JINH3bI




71

Pemenue 3a1a4 Ha MocTpoeHHe H300paKEeHHH,
MOJTY4aeMbIX C TOMOIIBIO JIHH3

72

73

I'ma3 kak onTu4deckas cucTema

Pemenue 3agau. [Ipenensr npuMeHUMOCTH
T€OMETPUUYECKON ONTHKHU

74
75

CKOpOCTB CBC€TAa U MCTOJbI €€ U3BMCPCHUS

Hucnepcus cera

76

77

78

WuTepdepennms ceera

KOI‘epeHTHHe WCTOYHMKHU. Y CIIOBUS
Ha6J'IIOI[eHI/I$I MaKCMMYMOB U MUHUMYMOB

Pemenue 3agau

79
80

[Tpumenenne uHTEpHEpEeHIINN

Judpakuus cBeTa

81

82

Hudpakimonnas pemeéTka. Y cioBue
HaOJIIOICHNS TJIABHBIX MAKCHMYMOB

Pemenue 3agau

83

[TonepeunocTh cBETOBBIX BOJH. [lonsipuzanus
cBeTa

84
85

Pemenue 3agau

CBETOBEIC SBJICHHS B npuponae

86

87

O000I1IIEHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "Onruka"

Konrponsnas padora no teme "Ontuka'

88

['paHnLIBI TPUMEHUMOCTH KJIACCUYECKOMN
MEXaHHUKH. 3aKOHBI AIEKTPOIUHAMUKH U
IIPUHIUII OTHOCUTEIILHOCTH

89

[TocTynatel cienuanbHON TEOPUU




OTHOCHUTCIBHOCTHU

[IpocTpaHcTBEHHO-BPEMEHHON MHTEPBAJL.
[IpeobpazoBanus Jlopenna. YcinoBue

90 NpUYMHHOCTU. OTHOCUTEIEHOCTh 1 0 0
OJTHOBPEMEHHOCTH. 3aMe]ICHUE BPEMEHU U
COKpaIlleHHEe JTNHBI

91 DHEprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTHIIBI 1 0 0

92 CBsI3b Macchl C SHEPruel ¥ UMITYJIHCOM 1 0 0
PEIATUBUCTCKOM YaCTUIIBL. DHEPTHSI TOKOS

93 PaBHOBeCcHOE TEIIOBOE M3ITYUCHHE 1 0 0

94 3akoH cMelennsa BuHa 1 0 0

95 ['mnoteza M. Ilnanka o kBanTax. ®oToHBI 1 0 0

96 DHeprus U UMMIyibe GoToHa 1 0 0

97 ®otorddext. Onpiter A. I'. Cronerosa. 1 0 0
3akoHsI hoTodderTa

98 Ypasuenue DitHmnTeitHa s Gpotosrddexra. 1 0 0
"Kpacnas rpanuna" ¢porosdpdexra

99 JaBnenue ceera. OnwiThl [1. H. JIeOeneBa 0 0

100 BotHOBBIE CBOICTBA YacTHIL 0 0
Bomnsl ne bpoins. /Inuna BosHsl ae bpouns u

101 pa3Mepsl 001aCTH JIOKATU3AUK IBUKYILEHCS 1 0 0
YaCTHUIIBI

102 KopryckynsipHO-BOITHOBO# Tyan3m 0 0

103 Judpaxius 3JeKTPOHOB Ha KpHCTaILIaxX 0 0
Crenunguka usmMepeHuit B MUKPOMHUPE.

104 CooTHollIeHUs HEOTTPEAENEHHOCTEN 1 0 0

I'eiizenOepra




105

Pemenue rpaduyeckux 3amau

106

107

Pemenue pacuéTHpIX 3a1a4

KonTponpHas padora o Temam: "OCHOBBI
CTO", "KopmyckyJisipHO-BOJIHOBOM ayanu3m"

108

109

OTBITHI 110 UCCIICJOBAHHUIO CTPOCHHS aTOMA.
[TnanerapHast Mmojens atroma Pesepdopaa

[Toctynater bopa

110

Bunel criektpoB. CiekTp ypoBHEH 3HEpruu
aToMa BOIOpOAA

111
112

CroHTa"HHoE U BBIHYXXICHHOC U3JIYUCHUC CBCTA

Jlazep

113

114

115

116

Hyxnonnas monens spa [ eiizenoepra-
NBanenko. 3apsiq 1 MacCoOBOE YUCIIO sAJIpa.
M3oronsl. PannoakTuBHOCTE

3aKoH paJiuoakTUBHOTrO pacnana. CBoiicTBa
MOHU3HMPYIOLIETO U3llyueHus. Biausinue
PaINOAKTUBHOCTH Ha )KUBBIC OPTaHU3MBI.
Jlosumerpus

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
cuiibl. JleexT Maccel spa. SlnepHble peakiuu.
Snepusie peaktopsl. [Ipobnemsl ynpapiasieMoro
TEPMOSJIEPHOrO CUHTE3a. DKOJIOTMUECKHe
aCMeKThl Pa3BUTHUS SIEPHON dSHEPTreTUKU

Mertoabl peructpanuu U UCCIeI0BaHUS
3JeMEHTapHbIX YacTull. DyHIaMEeHTaIbHbIE
B3auMoeiicTBUsA. baprnoHbl, Me30HBI U
nentoHsl. [IpeacraBinenue o CTangapTHON
Mozenu. KBapk-TirooHHast MOJIeb aIpOHOB




117

Kontponsnas padora no reme "®usuka aroma
Y aTOMHOTO sijgpa"

118

119

120

Oransl pa3BUTUS ACTPOHOMHUU. 3HAYECHUE
aCTPOHOMUU

[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUS TPUPOJIbI KOCMUYECKUX OOBEKTOB.
MeTo b1 aCTPOHOMHUYECKUX HCCIEAOBAHUN

COBpeMeHHHe OIITUYCCKUEC TCIICCKOIIHI,
PaauOTCIICCKOIIbI, BHC&TMOC(i)epHaSI
ACTPOHOMMUA

121

Bupn 3Bé3nHoro Heba. Co3Be3aus, sipKue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKECHHE

122

123

124

Conneunas cucrema. Connne. ConHeuHast
akTUBHOCTH. MicTounuk sHepruun CoyHIa u
3BE3/1

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "creKTpajabHbIM KJIacc —
CBETUMOCTB"

3Be3bI II1aBHOM IT0CIIEA0BATEILHOCTH

125

Buyrtpennee ctpoenue 38&31. CoOBpeMEHHbBIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
spomonuu ConHIa ¥ 3BE31. DTalbl JKU3HH
3BE3]T

126

127

Muneunsiii I1yte — Hama I'anaktuka. Tumsl
rajJlakTuK. YEpHBIE ABIPBI B /Ipax rajJakTHK

Bcenennas. Pacmmpenne Beenennoil. 3akoH

Xab606ma. Teopust bonbioro B3pbIBa.
PenukroBoe u3nyueHue




128

MacmraGHast cTpykTypa Beenennoii.
Meraranaktuka. Hepeménusie mpooaeMbl
aCTPOHOMHUU

129

130

KonTponpHas pabota o Teme "AcTpoHOMHUS U
acTpoduzuka"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBaHnye MarHUTHOT'O ITOJIA
MOCTOSHHBIX MarHuToB" uinn "McciegoBanue
CBOMCTB (peppOMarHeTukoB" min
"UccnenoBanue ASHCTBHS ITIOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKoM"

131

®uznueckuil NpakTUKyM 1o reme "M3mepenue
cwiibl Amniepa" nin "HM3ydyeHue 3aBUCUMOCTH
cuiibl AMIiepa OT CHJIbI TOKA" Win
"OnpeneneHre MarHUTHOM MHAYKLUY Ha
OCHOBE U3MepeHHust cuibl Amnepa”

132

133

134

135

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON
uHaykuuu" win "OnpeneneHue UHIyKIUU
BHUXPEBOI'0 MAarHUTHOT'O MO

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue sSBICHUS CAMOMHIYKIIUN'" UITH
"COopka MOJIENIH AJEKTPOMArHUTHOTO
reHeparopa"

dusnyeckuil npakTukym 1o teme "M3mepenue
neproJia CBOOOIHBIX KOJICOaHUN HUTSHOTO U
MPYKUHHOT'O MAsITHUKOB"

Pu3HYeCKUil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM




MasTHHKE"

136

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
IIOCJIEZIOBATEIBHO COEITMHEHHBIE KOHEHCATOP,
KaTywKky u pesucrop” win "MccnenoBanue
paboThI HICTOYHUKOB CBETA B LEH
MepEeMEHHOro Toka"

137

138

139

140

141

142

dusnyeckuil npakTukyM 1o teme "M3yuenue
rapamMeTpoB 3BYKOBOW BOJIHBI"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
MOKa3aTesl MpeoMIICHHS CTeKIa" Win
"[Tonydyenue n300paxeHus B CUCTEME U3
IIJIOCKOTO 3€pKaJia v JTUH3bI"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUS OT BellecTBa (Ha MpUMEpEe KUIKUX
nuH3)" uin "M3Mepenne poKycHOTo
PAcCTOSIHUSI PAaCCEHBAIOIINX JIMH3"

Pu3nYecKuil NPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIINH U
MoJIIpU3aluy cBera”

@uU3NYECKU NPAKTUKYM II0 TEME
"OnpeneneHre UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX YacTULl (1o poTtorpadpusim
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
noze)"

Ouznyeckuil npakTukym 1o teme "M3mepenue
noctostHHOM [1anka Ha OCHOBE HcCIeIOBAHUS
dotorddexra" mnu "MccnenoBanue




3aBUCHUMOCTH CHJIbI TOKA Y€PE3 CBETOJUO] OT
HanpspKeHus"

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOTo
aTOMapHOI'0 BOAOPOJa U U3MEPEHUE
noctrosiHHoM Punbepra"

144

145

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (hOHA C
HCIIONb30BaHueM o3umerpa’ uiun "M3yuenue
MOTJIONICHUS OeTa-4yacTUIl aTFOMUHUEM"

®u3nuecKuil NPAKTUKYM IO TEME
"Habaronenus 38€30H0T0 HEOaA
HEBOOPYKEHHBIM I'JIa30M C HCIIOJIb30BAHUEM
KOMITHIOTEPHBIX MTPHIIOKEHUHN IS
OTIpeIeTICHUS TIOJIOKEHUS HEOSCHBIX O0OHEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IHSI
CeBepHoOro noxymapus u sipkue 3BE311bl" WU
"Hab6mtonenus B Teneckorn JIyHbI, TUTaHET,
TYMaHHOCTEH M 3BE3HBIX CKOILJIEHUI"

146

O06o001enye u cucTreMaTH3anys 3HaHui. Poin
(bU3UKH U ACTPOHOMUU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLTMANBLHOM U dTUUECKOM
cdepax AeaTeTbHOCTH YeTIOBeKa

147

O000meHre 1 cucreMaTu3anus 3Haunii. Pois
1 MecTO (PM3UKU U aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

148

O6001eHre U cucTeMaTu3anus 3HaHul. Poipb
¢buznueckoil reopun B GopMHUPOBAHUU
Mpe/ICTaBICHUI 0 PU3NYECKON KapTUHE MHPAa,




MeCTO (PU3UYECKO KapTHUHBI MUpPa B 00IIEM
psILy COBPEMEHHBIX €CTECTBCHHOHAYYHBIX
IPEACTAaBICHUN O IPUPOAE

O06001IeHYE ¥ cUCTEMATU3aLMU 3HAHUI 1O

149 teme "Kunemaruka"

150 O0001IeHrEe ¥ cUCTEMAaTH3als 3HAHUN 110
Teme "Kunemarnka"

151 O0001IeHrEe U cUCTEMATH3als 3HAHUN 110
teme "{unammka"

152 O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHU 110
teme "Craruka TBepAoro tena'

153 O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
TeMe "3aKOHbI COXpaHEHHS B MeXaHUKe"
O06o0011IeHrEe U CHCTEMATH3aLMs 3HAHUI 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
Teopun"

155 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110

teme "Tepmoaunamuka. TemnoBbie MamHbI"

O06o0011eHne U cucTeMaTu3alys 3HaHuH 1o
156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3oBble nepexo bl

O00011IeHMEe ¥ cUCTEMAaTH3alUs 3HAHUI 110

157 | |
TeMe "DIIEKTPUYECKOE T10JIe
158 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
teMe "I10CTOSIHHBIN 2EKTPUIECKNNA TOK"
159 O0o001IeHre U CHCTEMATH3alKs 3HAHUH 110

teMe "Toku B pa3nnyHbIX cpeaax”

160 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110




Teme "Maruutaoe mnoie"

PesepBubIil ypok. O600111IeHIE 1
161 cucTeMaTu3alus 3HaHUH 10 TeMe
"JJIeKTpOMarHuTHasE UHyKIus"

PesepBHbIil ypok. O600111IcHIE 1
162 CUCTEMATHU3AalN 3HAHUH 110 TEME
"Mexaunueckue koneoanus"

PesepBubIil ypok. O60011eHIE 1
163 CUCTEMATHU3AalN 3HAHUH 110 TEME
"DneKTpoMarHUTHbIE KosieOaHus "

PesepBHeIi ypok. O000IICHHE 1
164 cUcTeMaTu3alus 3HaHHI 0 TeMe
"MexaHu4ecKue U AIEKTPOMarHuTHbIE BOJIHbI"

PesepBHeIit ypok. O000IICHHE 1
cucreMaru3anus 3HaHui 1mo teme "Onrrka"

165

PesepBHelIit ypok. O60011IeHNE 1
166 cucTeMaTu3anus 3HaHUH 1Mo TeMe "OCHOBEI

CTO"

PesepubIil ypok. O6006111eHIE 1
167 CUCTEMaTHU3allis 3HAHUI 110 TEME
"KopnycKynsipHO-BOJIHOBOM Ayan3m"

PesepubIiil ypok. O6006111eHIE 1
168 crcTeMaru3anud 3Hauui mo teme "dOusuka
aroma"

PeseprubIil ypok. O60061eHIE 1
169 chcTeMaTu3anud 3Hauuii mo teme "dOusuka
ATOMHOTO SI/Ipa U JIEMEHTAPHBIX YacTuIl"

170 PezepBHblit ypok. O6o0111eHNE U




cUCTEMATH3AallNs 3HAHUM 10 TeME " DIIEMEHTHI

actpoduzuku"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®dusuka, 10 knace/ Kacesanos B.A., O6111ecTBO ¢ OrpaHMUYEHHOM
OTBETCTBEHHOCTHIO «/ [PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBO
«IIpocsemieHue

®dwusuka, 11 xkmacce/ KacessaoB B.A., O011ecTBO ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «/[PODAY»; AkninonepHoe odiectBo «M3aaTenbcTBO
«IIpocBenieHue»

®uzuka. 3agaynuk. 10-11 ki1.: mocobue A 001e00pa3oBaTEIbHBIX

yupexaenuit (aBtop A.Il. PeiMkeBuy)

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
[Iporpamma kypca ¢puzuku aig 10—11 kimaccoB. YriyOneHHbI ypoBeHb (aBTOp
B.A. KacbsiHOB)
®dusuka. YriayoneHnsiii ypoBenb. 10 kinace. Yueonuk (aBTop B.A. KacesinoB).
®uszuka. Yriay0neHHsiid ypoBenb. 10 kinace. Meroanueckoe mocodue (aBTop
B.A. KacpsHOB).
®dusuka. bazoBeiii u yriyosneHHsit ypoau. 10 knace. Terpaas aist
nabopaTopHbIx padot (aBTopsl B.A. KacssinoB, B.A. KopoBun).
®dusuka. 10 knacc. Jlugaktuueckue KapTouku-3aaanus (aBTopbl MLA. Y1iakos,

K.M. VuiakoB).



®dusuka. Yrayonennsiil yposenb. 11 kinace. Yue6nuk (aBtop B.A. KacbsHoB).
®dusuka. YrayoneHnnsiil yposensb. 11 kimacec. Meroauueckoe nocodue (aBTop
B.A. KacbsiHOB).

®dusuka. bazoBbeiii 1 yriyoneHHbiit ypoBHH. 11 kimacce. Terpans mis
nabopatopHbiXx padoT (aBTopsl B.A. Kacesnos, B.A. KopoBun).

®usuka. 11 knacc. Jlunaktuueckue kKapTouku-3ananus (aBTopsl M.A. Yiiakos,
K.M. Yuiakos).

®uzuka. 3agaunuk. 10-11 ki1.: mocobue A 001e00pa3oBaTENbHBIX
yupexaenuit (aBrop A.Il. PeimkeBuy)

OnexkTpoHHbIE HOPMBI yUeOHUKA.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

Yuurens.py — @enepanus uHTEpHET-00pazoBanus http://teacher.fio.ru/

OO01ecTBEHHBINM PEUTHUHT 00Pa30BATEIBHBIX DJIEKTPOHHBIX PECYPCOB

http://rating.fio.ru/

HuTepHeT-pecypcebl o 00ydaromuM rnporpamMmmaM JluctaniimonHoe o0ydeHue —

npoekT «OTKpPBITHIN Koutemk» hitp://www.college.ru/

Bcepoccuiickuii aBrycroBckuii eacoset http://pedsovet.alledu.ru/

Oo0pa3zoBatenbhbii cepBep «lkomsr B MuTepre™ http://schools.techno.ru/

Bce obpazoBanue MuTeprera http://all.edu.ru/

EcrecTBeHHOHaY4YHBIN 00pa3oBaTeNIbHBIN TopTan http://www.en.edu.ru/



http://teacher.fio.ru/
http://rating.fio.ru/
http://www.college.ru/
http://pedsovet.alledu.ru/
http://schools.techno.ru/
http://all.edu.ru/
http://www.en.edu.ru/

DrekTpoHHBIC OeciuiaTHRIe OnbroTeku http://allbest.ru/mat.htm

EcTtecTBeHHOHAYUYHBII 00pa30BaTeIbHBIN MOPTAT (YUeOHUKH, TECTHI,

OJIUMITHAJIBI, KOHTpOJbHBIE) http://en.edu.ru/db/

DneKkTpoHHasi OMOIMOTeKa cTaTel o 00pa30BaHUIO

http://www.libnet.ru/education/lib/

DnekTponHas oudnmoreka «Hayka n Texauka» http://n-t.org/

Mertonuka ¢usuku http://metodist.il.ru/

OOpa3oBatenbHblil TOpTad (MMeeTcs paszaen «MHPpopMalMOHHbBIE TEXHOJIOTHU

B IIKOJIe») http://www.uroki.ru/

Jlabopatopus o0yuenus dusrke u actponomun. http://physics.ioso.iip.net/

Jlabopatopus o0yuenus ¢pusuke u actponomuu (JIOuA NOCO PAO).

http://physics.i0s0.iip.net/index.htm

BupryanbHblii METOAMYECKUN KaOMHET yunuTes GU3UKU U aCTPOHOMUU

http://www.gomulina.orc.ru

Caiit kadenpsr metonuku npenogaBanus ¢puzuku MITY http://www.mpf.da.ru/

dusuk npeacrasiser http://www.phizik.cjb.net/

Jlemaem ypoku Bmecte! http://www.otbet.ru/

ABTOMAaTU3UPOBAHHBINA B3aUMHBIN MEPEBOJ] pa3HOOOPA3HBIX (PU3UIECKUX

eIMHUI] m3MepeHus http://www.ru.convert-me.com/ru/

http://archive.1september.ru/mat/

http://www.poisknews.ru/

Caiit Yunrenbckoi razetsl http://www.uqg.ru/



http://allbest.ru/mat.htm
http://en.edu.ru/db/
http://www.libnet.ru/education/lib/
http://n-t.org/
http://metodist.i1.ru/
http://www.uroki.ru/
http://physics.ioso.iip.net/
http://physics.ioso.iip.net/index.htm
http://www.gomulina.orc.ru/
http://www.mpf.da.ru/
http://www.phizik.cjb.net/
http://www.otbet.ru/
http://www.ru.convert-me.com/ru/
http://archive.1september.ru/mat/
http://www.poisknews.ru/
http://www.ug.ru/

http://www.informika.ru/text/magaz/pedagoq/title.html

http://www.aboutstudy.ru/magazine2.shtml

DneKkTpoHHBIN )KypHan «Bonpockl MHTepHET-00pa3oBaHms»

http://center.fio.ru/vio

Hayuno-meTonnueckuu xxypHan «Metoguct»

http://www.physfac.bspu.secna.ru/Metodist/

Caiit «Becreit» http://www.vesti.ru/fotovideo.html

Karanor Bcex myOnukamuii B )xypHaie "Ksant" 3a 30 net: 1970 — 1999

http://www.nsu.ru/materials/ssl/text/quantum/182.html

XKypnan Kommnerorep B mikose http://www.osp.ru/school

XKusas pusuka http://www.int-edu.ru/soft/fiz.html

dusuka B anumanmax. http://physics.nad.ru/physics.htm

[Tporpammuoe obecnieuenue mo gusuke B http://physika.narod.ru/

JHucranmonHas pusnueckas mkoina http://school.komi.com/

KoMmnbroTepHas noaaep:xka ypokoB Gu3nku. MeToinKa npoBeIeHUsI yPOKOB

(Gu3KMKKM ¢ KOMIIBIOTEPHOM ToaAepxkKoit http://tco-physics.narod.ru/



http://www.informika.ru/text/magaz/pedagog/title.html
http://www.aboutstudy.ru/magazine2.shtml
http://center.fio.ru/vio
http://www.physfac.bspu.secna.ru/Metodist/
http://www.vesti.ru/fotovideo.html
http://www.nsu.ru/materials/ssl/text/quantum/182.html
http://www.osp.ru/school
http://www.int-edu.ru/soft/fiz.html
http://physics.nad.ru/physics.htm
http://physika.narod.ru/
http://school.komi.com/
http://tco-physics.narod.ru/
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