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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no pusmke Ha ypOBHE CpeiHEero o0Iiero oopa3oBanus pazpadoTana Ha
OCHOBE IIOJIO)KEHMH U TpeOOBaHMN K pe3yibTaTaM OCBOEHHS OCHOBHOM
oOpa3oBarenbHOM mporpammbl, mpeacraBieHHBIX B PI'OC COO, a Takke c
yaétoM (enmepanpHOM pabouelt mporpamMMmbl  BocmHTaHWS W KoHIEnuw
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
nporpammel. [Iporpamma mno ¢usuke ompenensieT o0s3aTebHOE NPEIMETHOE
COJIep)KaHUE, YCTAaHABIMBAET PEKOMEHAYEMYIO MOCIEAOBATEIbHOCTh H3YYEHUS
TEM M pa3lenoB ydyeOHOro TmpeaMera ¢ YYETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
ocoOeHHocTel oOyuaromuxcs. [Iporpamma mo ¢usuke naét mpeAcTaBICHHUE O
LENsIX, COJEp)KaHUM, OOIled cTpareruu OOy4eHMs, BOCHUTAHMS U Pa3BUTHUSA
oOyyaromuxcs cpeacTBaMu ydeOHoro mnpenmera «®Pusnka» Ha YriIyOJIEHHOM
ypoBHe. M3yuenue kypca (pU3NKU yriyOJEHHOTO YpOBHS MO3BOJISIET PEan30BaATh
3a/la4yu MPOPECCUOHAILHOM OpPHEHTALH, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEN KaXKIbIM
OoOy4JaromMMcsi, KOTOpblE HEOOXOAUMBI i1 MPOJOJKEHHsS 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATHBLOTO O0pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM M HWHXEHEPHBIM CHEeIHalbHOCTSIM. B mporpamme mno ¢usuke
OTIPENENAIOTCS TUIAaHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (U3HKUM HAa ypOBHE
cpenHero oouiero o0pa3oBaHus: JMYHOCTHBIE, METAPEAMETHbIE, IPEIMETHbBIE (Ha
yriay6néHHoM ypoBHe). HayuHO-MeTo10/10rn4eckoil 0 OCBOMBIIUX MPOrpamMmy IO
¢bu3uKe Ha ypOBHE cpeaHero oOiiero 0oOpa3oBaHMs HAa YriayOJIEHHOM YpOBHE,
SBJIIETCSI CUCTEMHO-AEATEIbHOCTHBIN Noaxo. [Iporpamma no gu3nke BKIIOYAET:
IUIAaHUPYEMBIE pe3yibTaThl OCBOCHHS Kypca (M3HKM Ha yriiyOJIEHHOM YpOBHE, B
TOM YHCJIE€ MIPEIMETHBIE PEe3yabTaThl MO rojilaM OOyUYeHUs; CoJlepKaHne y4eOHOro
npeamera «Pu3nkay 1o rogam o0yueHus; TeMaTHUYECKOe IJIaHUPOBAHKUE O roj1aM
oOyuenwus. [Iporpamma mo ¢u3nke UMeeT MPUMEPHBINH XapaKTep U MOXKET OBIThH
UCIOJIb30BaHa YUUTENSIMU (U3MKH U COCTABIIEHUS CBOUX pabOYMX MpPOrpamM.
[Iporpamma mo ¢u3KMKe HE CKOBBIBAET TBOPUECKYI0 MHMIIMATHBY YyUWUTENEH U
MPEIOCTaBIsAECT BO3MOXHOCTH JUIsl peaju3allid  Pa3IMYHBIX METOJUYECKHX
NOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
COXpaHEHHUs1 00s3aTeNbHON YacTH cojepxkaHusi Kypca. dusmka kak Hayka o
HamOoJiee OOIUX 3aKOHAX MPHUPOII, BHICTYIAs B KAYECTBE YU4EOHOTO MpeaMeTa B
IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHHM 00 OKpY)KarolleM MUpE.
konpHBIA Kypc (U3MKH — CHUCTEMOOOPA3yIOMIMHM ISl €CTeCTBEHHO-HAyYHBIX



y4eOHBIX MPEIMETOB, TOCKOIBKY (PU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
W SBIICHMHM, H3y4YaeMbIX XUMHEH, Ouosoruen, dusnuecko reorpadueid u
acTpoHomuel. lMcrnonb3oBaHME M aKTUBHOE NPUMEHEHHE (PU3NYECKUX 3HAHHM
OTIPEICIINIIO XapakTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHHA B cdepe
DHEPIreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, MOJyYEHHUS HOBBIX MAaTEPHAJIOB C
3aJaHHBIMU CBOWCTBaMU. M3ydyeHue (U3MKH BHOCHUT OCHOBHOW BKJaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHUpa O00ydYaromerocs, B
dbopMupOBaHE YMEHUN MPUMEHSITh HAyYHbI METOJ MO3HAHUS MPU BHITIOJTHECHUH
UMU Y4eOHBIX HccleloBaHHi. B OCHOBY Kypca (pU3MKM Ha YpOBHE CPEIHETrO
oO1rero o0pa3oBaHus MOJOXKEH pANl UIEH, KOTOphle MOXKHO paccMaTpUBaTh Kak
IPUHIUIBL €ro nocrpoeHusd. Maes nenoctHoctd. B cooTBeTcTBMM € HEW Kypc
ABJISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COIEPKUT MATEPHA U3 BCEX Pa3JIEiIOB
(U3HMKHK, BKIIIOYAET KaK BONPOCHI KJIACCHUYECKOM, TaK M COBPEMEHHON (U3HKHU.
Wnes renepanmzanuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca GU3NKUA 00beIMHEH
BOKpYr (u3myeckux Tteopuid. Benymmm B Kypce sBIseTcs (QOpMHUpPOBAHUE
IIPEACTABICHU O CTPYKTYPHBIX YPOBHSX MaTepuu, BellecTse W moiae. Maes
ryManutapusanuu. E€ peanusanus npeanosiaraeT UCrojab30BaHHE TYMaHUTAPHOTO
noTeHuuana (U3NYECKONM HayKd, OCMBICICHHE CBSI3M pa3BUTHS (U3UKH C
pa3BUTHEM OOIIECTBA, a TaKK€ C MHUPOBO33PEHUYECKHMH, HPABCTBEHHBIMU U
HKOJIOTUUECKUMH TipoOsiemamu. Wpaes mnpuknagHod HampasieHHoCcTH. Kype
¢bu3uKK yriayOn€HHOrO YypOBHS MPENOJAraeT 3HAKOMCTBO C IIMPOKUM KPYrom
TEXHUYECKUX U TEXHOJOTMUYECKUX MPUIIOKEHUM H3YYEHHBIX TEOPUUA M 3aKOHOB.
[Tpu 3TOM paccMaTpUBaIOTCs Ha YpOBHE OOIIMX MPEACTaBICHUNH U COBPEMEHHbIE
TEXHUYECKUE YCTPONCTBA, U TEXHOJOTUU. CHOBOM JJI pa3pabOTKu TPeOOBaHMM K
JUYHOCTHBIM, METampeIMEeTHbIM M  pe3ylbraTaM oOydarommxcs, HWnes
HKOJIOTU3ALMKA PEATU3YEeTCsl MOCPEACTBOM BBEJICHHS D3JIEMEHTOB COJEpKaHUS,
MOCBSAIEHHBIX 3KOJIOTHUYECKUM MPOOJIeMaM COBPEMEHHOCTU, KOTOPBIE CBA3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJOTMH, a Takke OOCyXIeHus MnpodiieM
pallMOHANBHOTO  MPUPOJONOJIB30BAHUS W DKOJOTMYECKOM  0Oe30macHOCTH.
OcBoeHHE COJEp>KaHUSI MPOrpaMMbl MO (PU3UKE HODKHO OBITH MOCTPOEHO Ha
OPUHLIKAINAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
OPUHLIUAIIOB 0a3UpyeTcsl Ha UCIIOIb30BAHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHcTBytomero ¢akropa ydeOHOro mporiecca. s yrmyonéHHOTro
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOTO OSKCIIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHHH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zaludyd (PU3MYECKOrOo TMpakTHKyma. B mepBom ciydae
NPaKTUKYyM MpoBoauTcs aubo B konue 10 u 11 kmacco, mubo mocie nepBoro u



BTOPOTO TMOJYTOAMM B KaXIOM U3 3TUX KiaccoB. BrTopoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpolecce uzydeHus: pasnena (temsl). Ilpu stom mon paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IMIEHHOTO BH1a O€3 MOIaroBoii MHCTPYKIuu. B
nporpaMMe Mo (U3MKE CHUCTEMa YYEHHYECKOTO JKCIEPHUMEHTa, J1a00paTOPHBIX
paboT W MpakTUKyMa MpeACTaBleHA €IUHBIM MepedHeM. BbriOop TemaTuku mis
ATUX BHUJIOB YYCHHYECKHX MPAKTHUECKHX PaOOT OCYIIECTBISETCS ydaCTHUKAMHU
o0pa3oBaTeNbHOTO  MpoIlecca  HCXOAs U3 OCOOCHHOCTEH  MOYypOYHOTO
IUTAaHUPOBAHUST W OCHalleHusi kabuHeta Qusuku. [Ipu sToM obecneunBaercs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSMHU TMPOBOJIUTH TMPSAMbIE U KOCBEHHBIC
U3MEPEHHS], WCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TOCTAHOBKY
OTBITOB TIO TPOBEPKE MPEAJIOKEHHBIX THUMOTE3. boibiloe BHUMaHHUE yIEISIETCS
pEIIeHNI0 PacuETHRIX M KAYeCTBEHHBIX 3anad. [Ipm 3ToM anis pacu€THBIX 3ajad
IPUOPUTETOM SIBISIOTCA 337a4d C IBHO 33IaHHOW U HEABHO 33/IaHHOU (pU3MYECKO
MOJIEJIbIO, TIO3BOJISIFOIINE TPUMEHSITh W3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pazjielia Kypca, TaK U UHTErpUpys MPUMEHEHUE 3HAHWUN M3 pPa3HbIX
paznmenoB. i KadeCcTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCA 3aJaHUsl Ha
OO0BsICHEHHE/TIPEAICKa3aHne TPOTEKAaHUsI (U3MUECKUX SIBICHUA W TPOIECCOB B
OKpY’Karolen >XKU3HHU, TpeOyrolmue BbhIOOpa (PU3MUECKON MOJEIU i CUTYyalluu
PAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa. B cooTBeTcTBHM ¢ TpeOOBaHUSIMU
OI'OC COO x MarepualIbHO-TEXHUUYECKOMY OOECIEUeHUI0 Yy4eOHOro mpoiiecca
Kypc (u3uKu yriayOJEHHOro YpOBHS Ha YPOBHE CpeIHEro oOIiero oopa3oBaHUs
JIOJDKEH M3y4daTbCs B YCJIOBHUSIX MpeAMETHOro kaOuHera. B kabunere ¢usuku
JIOJDKHO OBITh HEO0XO0auMOe J1labopaTopHOE OOOpYAOBAaHHUE [JISi BBITIOJHEHUS
yKa3aHHBIX B MporpaMMe Mo (pU3uKe yUeHHMUECKHX OIMbITOB, TAOOPATOPHBIX PaboT
U paboT TMpakTUKymMa, a Takke JEMOHCTpAaIlMOHHOE  000pyJIOBaHHE.
JlemoHCTpanoHHOE 000pyaI0BaHue (GOPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIBHON JOCTATOYHOCTH M OOECTeUrBaeT MOCTAHOBKY TEPEUYHCICHHBIX B
nmporpamme o (pU3uKe KITFOYEBBIX JEMOHCTPAIIUN TSl UCCIISOBAHUS U3YYaeMBbIX

SBIICHUN W TIPOIECCOB, SMIMPUUECKUX U (yHIAMEHTAIbHBIX 3aKOHOB, WX
TEXHUUYECKUX TpuMeHeHud. JlabopatopHoe oOopymoBaHWE ISl yUYEHUYECKHX
OpaKTHUECKUX paboT ¢GopMUpyeTCs B BHAE TEMAaTUYECKUX KOMIUIEKTOB U
o0ecnieunBaeTcs B pacuére OJHOIO KOMIUIEKTa Ha JABYX OOyYaroIIuXcs.
TemaTndyeckue KOMIUICKTHI J1a0OpaTOpHOTO O00OPYIOBaHUS JOKHBI  OBITh
MOCTPOCHBI HAa KOMILJIEKCHOM HCIIOIb30BAaHUM aHAJOTOBBIX H  IHU(POBBIX
npuOOpOB, a TaKKE KOMIBIOTEPHBIX M3MEPHUTEIBHBIX CHCTEM B BUJE IH(PPOBBIX



naboparopuil. OCHOBHBIMU LIETSIMH HU3y4€HUS (PU3UKA B OOIIEM 0Opa30BaHUU
ABIIAIOTCA: (POPMHUPOBAHUE MHTEpPECA M CTPEMIIEHUS OOYYAIOIIMXCS K HAyYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HUHTEIUIEKTyaJbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM; pa3BUTHE MPEICTAaBICHUM O HAYYHOM METOAE II03HAHUS U
dbopMUpOBaHHE HCCIEAOBATEIBCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHHSIM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS Kak pe3yjbTaTa H3y4eHUs OCHOB
CTpOCHMsSI MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (U3MKH; (popMHupoBaHHE
YMEHHUH OOBSICHATDH SIBICHUS C HCIOJIb30BaHUEM (PU3UYECKUX 3HAHUNA U HAYYHBIX
J10Ka3aTeNnbCTB; (POPMUPOBAHUE MPEACTABICHUH O POJIU (PU3MKU JUIsl pa3BUTHUSA
JIPYTUX €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTWI; pa3BUTUE MPEACTABICHUIN O
BO3MOXKHBIX cepax Oyayiell mpodeccnoHalbHOM AESITENbHOCTH, CBSI3aHHBIX C
¢u3MKON, TMOATOTOBKA K JalbHEWIIeMy OOy4YeHHI0O B OSTOM HaIpaBIICHUU.
JlocTmkeHne HSTUX Iieneld 00ecTeuynBaeTCsl pPEIICHUEM CIEAyIoIMUX 3anad B
mpolecce U3ydeHus: Kypca (U3UKU Ha yYpOBHE CpeaHero oOIiero oopa3zoBaHUS:
NpUOOpPETEHNE CHUCTEMBl 3HAaHUM 00 O0OIWMX (QU3NYECKUX 3aKOHOMEPHOCTHX,
3aKOHaxX,  TEOpUsX,  BKIOYas  MEXaHUKy,  MOJEKYJSpHYO  (U3HUKY,
JJIEKTPOJIMHAMUKY,  KBAaHTOBYIO  (PU3MKYy W DJIEMEHTHl  acTpO(U3HKH;
(dbopMUpOBaHHE YMEHUI MPUMEHSTh TEOPETHUECKUE 3HAHUS Ui OOBSCHEHMS
buznyecKuX SIBICHUNA B MPHUPOAEC U JUISI MPUHATHS NPAKTHUECKUX PEIICHUH B
MOBCEIHEBHOM KM3HU; OCBOCHHME CIIOCOOOB PEIICHHUS Pa3jIMYHBIX 3a/ad C SBHO
3aJlaHHON (PU3MYECKOM MOJENbIo, 3a/4ad, MOAPAa3yMEBAIOLIUX CAMOCTOSITEIIbHOE
co3anne (hU3MUecKOr MOJIEIH, a/IEKBAaTHON yCIOBHUAM 3aJa4d, B TOM YHCIIC 3a/1a4
MH)XCHEPHOT'0 XapaKkTepa; MOHUMaHue (pU3MUEeCKUX OCHOB M MPUHLIUIIOB A€ CTBUS
TEXHUUYECKUX YCTPOWCTB M TEXHOJIOTMYECKUX TIPOLECCOB, WX BIUSHUS Ha
OKPY’KaIOIyI0 Cpelly; OBJIaJ€HHE METOJAMU CaMOCTOSTEIbHOIO MJIAHUPOBAHUS U
OpoBeJACHUS  (PU3MUECKMX  DKCIEPUMEHTOB, AaHalIM3a W  HHTEpIpeTaluu
uHbOpMaIK, OTNPECNICHUsI TOCTOBEPHOCTH MOIYYSHHOTO pe3ysibTara; CO3JAaHHe
YCIOBUM I Pa3BUTHS YMEHUW MPOEKTHO-UCCIIENOBATEIBCKONW, TBOPYECKOMN
JeSITEIbHOCTH;, pa3BUTHE MHTEpeca K cdepaM MpoPecCHOHATBHON IeSTEIbHOCTH,
cBs3aHHOW ¢ ¢usukoir. B coorBerctBum ¢ TpeboBanusmu DPI'OC COO
yrayONn€HHBI ypoBeHb H3ydeHUsi ydeOHoro mnpenmera «dusuka» Ha ypoBHE
cpenHero oOmiero oOpa3oBaHHs BBHIOMpAETCS OOYYaAIOUIUMUCS, TUIAHUPYIOUIUMHU
MPOJI0JDKEHNE 00pa30BaHUs MO CHEUATBLHOCTIM (PU3UKO-TEXHHYECKOTO TIPODUIIS.
OO01iee 4McIO 4acoB, PEKOMEHJIOBAHHBIX Jisi U3yuyeHUs (Gu3uku (yriayOJeHHBIH
ypoBeHb) — 340 gacos: B 10 knacce — 170 gacoB (5 yacoB B Hefento), B 11 kinacce —
170 gacos (5 yacoB B Heneno). [Ipennaraemslii B mporpamMme no (Gpu3uke nepeyeHb
7a00paTOPHBIX M MPAKTHUECKUX pabOT SBISAETCS PEKOMEHJOBAHHBIM, YUYHUTEINb
JienaeT BBIOOp TMpOBENEHUs J1TAa0OpaTOpHBIX pabOT M ONBITOB C  YYETOM



WHIUBUIYAIbHBIX O0COOCHHOCTEW oOydarommxcsa. B mporpamme 1o ¢usnke
KKJOTO Kjlacca Mpejjaraercs pe3epB BPEMEHH, OTBOJMMBIN Ha BapUAaTUBHYIO
4acTh  MPOTPaMMBbI, COJEpXKaHUE KOTOpol  (opmupyercs  ydacTHUKaAMU
oOpa3oBarensHOTO Tporecca. Jlrobas paboyas mporpamMma JOJKHA TMOJTHOCTBIO
BKJIFOYaTh B  ceOs8  coiepkaHWe JaHHOW  MporpaMMbl 1O  (hU3HKE.



COAEPXKXAHUE OBYUEHUA

10 KIJIACC Pazgen 1. Hayunbslii Merox mno3HaHusi npupoasl Pusmka —
dbyHnamMeHTalbHAasT Hayka o mpupoje. HayuHwiii MeTod MMO3HAHHUS U METOJbI
ucciaenoBanusi (U3MUECKUX SIBICHUH. OKCHEPUMEHT M Teopus B IIpoliecce
no3HaHus mnpupoasl. HaOmrogenne u oskcnepuMeHT B usuke. CrnocoObl
u3MepeHnusT (U3UYECKUX BEIUMYHMH (QaHAJIOTOBBIE W HHU(PPOBHIE H3MEPHUTEIIHHBIC
npuoOOphl, KOMIIBIOTEPHBIE AATYUKOBBIE cUcTeMbl). [lorpemHoctu u3MepeHui
bu3nueckux BeMMYMH (a0CONIIOTHasT W OTHOCUTENbHas). MojenupoBaHue
bu3MYecKuX SBJICHUNA W TPOLECCOB (MaTepuagbHas TOYKa, a0COJIOTHO TBEPAOE
TENo, WAcalbHAs >XUJIKOCTh, WJCAJIbHBIA Ta3, TOYEUYHBIN 3apsan). ['munotesa.
@u3N4eCKnid 3aK0H, TPaHUIIBl ero npumeHuMoctu. dusnueckas teopus. Poib u
MecTo ¢GU3MKA B (OPMHPOBAHWM COBPEMEHHOW Hay4YHOW KapTHHBI MHpa, B
IIPAKTUYECKOU JIEATEIIbHOCTU JOAEH. YuyeHnueckum JKCIIEPUMEHT,
nabopatopHblie pabOThI, MPAKTUKYM M3MepeHue Cuiibl TOKa U HalpsiKEHUS B 1IENU
MIOCTOSTHHOTO TOKa NPU TOMOIINM aHAJOTOBBIX M IU(POBBIX H3MEPUTEIBHBIX
npuOopoB. 3HAKOMCTBO ¢ uudpoBoil nabopatopueit no ¢usuke. [Ipumepsl
u3MepeHuss (GU3MYECKUX BEJIMYMH MPU TOMOINA KOMIBIOTEPHBIX JaTYMKOB.
Pasnen 2. Mexannka Tema 1. Kunematuka MexaHudeckoe IBH)KEHUE.
OTHOCUTENBHOCTh MEXaHMYECKOro nABWkeHusA. Cucrema otcuéra. [lpsamas u
oOpaTHasi 3aJayd MEXaHMKU. Paauyc-BEeKTOp MaTepUaIbHOM TOYKH, €ro
MIPOEKIMHA Ha OCU CHCTEMbI KoopauHar. Tpaekropus. llepemenienue, cCKkopocTb
(cpemHsisi CKOpOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTEPHAIbHOW TOYKH,
UX TIPOEKIUH Ha OCH CUCTEMBI KoopAuHAT. ClloKeHUE MepEeMEIICHUN U CII0KEHUE
CKOopocTeil. PaBHOMEpHOE W pPABHOYCKOPEHHOE MPSIMOJIMHEUHOE JBHXKEHUE.
3aBUCUMOCTh KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBHOW TOYKHU OT
BpeMeHu U ux rpaduku. CBoOogHOE TajeHue. Y cKopeHue cBOOOIHOTO TMaieHus.
JIBr>keHue Tesa, OpOIIeHHOTO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH M YCKOPEHHUS MaTepUaibHOW TOUYKHM OT BPEMEHM U UX Trpaduku.
KpuBonmHeiiHOE ABUKEHHE. J[BMKEHHE MATEpPUAIbHOM TOYKU MO OKPYKHOCTH.
VYrioBas u JuHeWHas  ckopocTh. llepmom u  wactota  oOparmieHus.
[leHnTpocTpeMuTeNbHOE (HOPMAJIBHOE), KacaTelIbHOE (TAaHT€HIIUAIbHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOUKH.

TexHn4eckne yCTpouCTBa U TEXHOJIOTHYECKHUE MPOLECCHI: CIUAOMETP, ABHKEHUE
CHapsIIOB, TIETHBIE, MeCTepEHYAThIe U PEMEHHBIC TIepeadl, CKOPOCTHBIC JTU(MTHI.
JemoncTtpaunn Mopaenp CHCTEMBI OTCYETA, WIUIIOCTPALUS KHHEMATHYECKUX
XapakTepUCTUK nBrKeHUs. CrocoObl uccnenoBaHusl JBIKeHMA. Mimmoctpanus
MPEeNeNbHOTO TIepexoa U W3MEPEeHHe MTrHOBEHHOUW ckopocTu. [IpeoOpasoBanue
JBW)KCHUM C UCIOJb30BaHMEM MexXaHu3MoOB. llaneHue Ten B BO3ayxe W B



pa3peXeHHOM TpocTpaHcTBe. HaOmronenne ABUXEHUS Tela, OpPOIIEHHOTO IO
YIJIOM K TOPU30HTY M TOPU3OHTANIBHO. HampaBieHne CKOpoCcTy NP JBH>KEHUU MO
okpyxHocTH. [IpeoOpazoBaHue yrioBodM CKOpocTH B penaykrope. CpaBHEHHE
MyTEH, TPACKTOPUW, CKOPOCTEW ABMIKEHHS OJHOTO M TOTO K€ Tela B Pa3HBIX
cUCTeMax OTCuYéTa. YUYCHHMUECKHH OKCIIEPUMEHT, JabopaTopHble palboTHl,
NPakTUKyM lM3ydyeHue HEPaBHOMEpPHOIO JBWKEHHUSA C LEIbI0 ONPEACICHUs
MTHOBEHHOW  CKOpoCcTH. M3mepenue  yCKOpeHHMsT TIIpu  OPSMOJIMHEHHOM
PAaBHOYCKOPEHHOM JBIJKEHMM II0 HAKJIOHHOM IIOcKocth. MccnenoBanue
3aBUCHUMOCTH IIyTH OT BPEMEHU NPH PAaBHOYCKOPEHHOM JABMXEHHH. M3MmepeHue
YCKOpPEHHUsI CBOOOJHOrO TaJeHUs (PEKOMEHJOBAHO HCIIOJIb30BaHUE MHU(PPOBOH
naboparopun). M3yueHue JABWKEHHS Tena, OpPOIIEHHOTO TOPU3OHTAJIBHO.
[IpoBepka TrHUIOTE3BI O MPSIMOM MNPONOPIUOHAIBHOM 3aBUCHUMOCTH MEKIY
JAJIbHOCTBIO MOJIETa M HAYAJIIBHOM CKOPOCTHIO Tena. M3ydeHue NBUKEHUs Tela 1o
OKPY’KHOCTH C IOCTOSIHHOU 10 MOAYJIIO CKOPOCTHIO. VccnenoBanne 3aBUCUMOCTH
neprojga oOpanieHUs KOHMYECKOTO MAasTHHKAa OT €ro mapamerpoB. Tema 2.
Jnnamuka IlepBsiii 3akoH HproTona. MHeprumanbabie cucteMsl orcuéra. [Ipunuumn
otHocutenbHOCTU ['anunes. HemnepuuanbHble cucTeMbl OTCUETa (ONpEIEIICHNUE,
npumepsbl). Macca Ttena. Cwuna. [lpuniun cynepnosunuud cui. Btopoil 3akoH
HproTrona mis matepuanbHOM TOYKH. Tpernid 3akoH HprOTOHA 1T MaTepHAIbHBIX
TOYEK. 3aKOH BCEMHPHOTO TATOTEHUS. OKBUBAJIECHTHOCTh TPABUTAIMOHHOW H
MHEepTHOU Macchl. Cuila TsKecTU. 3aBUCMMOCTh YCKOPEHHSI CBOOOJHOTO MaJeHUs
OT BBICOTHI HAJ TOBEPXHOCTHbIO IUIAHETBI M OT TeOrpapuyecKkoil MIHUPOTHI.
JlBmxkenne HeOECHBIX Tel W uX crmyTHUKoB. 3akoHbl Kemepa. [lepBas
KocMHuueckass ckopoctb. Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Tena,
OBroKylerocsi ¢ yckopeHueM. Cuna tpenusi. Cyxoe Ttpenume. Cuna TpeHUs
CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS
IIPU JBWKEHWHM Tela B JKUAKOCTH WM rase, €€ 3aBHCUMOCTb OT CKOpPOCTH
OTHOCUTENIBHOTO JBWXKeHMA. [laBnenue. ['mapocratmueckoe pnasneHue. Cuna
Apxumena. TexHHueckue yCTPOMCTBA W TEXHOJOTHYECKHE  IPOLECCHI:
NOAIIMIIHUKY,  JBW)KEHUE  MCKYCCTBEHHBIX  CIIyTHMKOB.  JlemMOHCTpauuu
HaGmonenue IBWKEHUS Tel B MHEPUHUAIBHBIX M HEUHEPIHAIBHBIX CHCTEMax
orcuéra. [IpmHuun ortHocurenbHOCTH. KayeHne AByX LWIMHAPOB WM IIAPOB
pa3HOM MacChbl C OJWHAKOBBIM YCKOPEHHEM OTHOCHUTENIBHO HEWHEPLUAIBHOU
cucteMbl orcu€ta. CpaBHEHHE PABHOJICUCTBYIONIECH MPUIIOKEHHBIX K TEIy CHII C
IIPOU3BEAECHUEM MACChI TEJIA HA €r0 YCKOPEHHE B NHEPLUHUAIBHON CUCTEME OTCUETA.
PaBeHCTBO cuJi, BO3HMKAIOIIMX B pe3yjbTaTe B3auMoaeucTBus tein. M3mepenue
Macc o B3aumozencTeruro. HeBecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U
nagenuu. LlentpoOexHbie Mexann3Mbl. CpaBHEHHE CHJI TPEHUS TOKOS, KAUCHUS U



CKOJTBKCHHS. YUYCHUYECKUU JKCIEPUMEHT, JabopaTopHbIEe pabOThHI, MPAKTUKYM
W3mepenrie paBHOACUCTBYIONIEH CHUJI TMPU JABMXKEHUH OpycKa IO HAaKJIOHHOMN
iockocTu. [IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JBUKEHUSI OpycKa Mo
HaKJIOHHOW TUIOCKOCTH Ha 3aJIlaHHOE PAacCTOSIHUE OT ero Mmaccel. MccnepoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIONIUX B TIPYKMHE ¥ PE3MHOBOM 00pasiie, OT
ux gedopmaruu. M3yueHne MABWKCHHS CHCTEMBl TeEJ, CBS3aHHBIX HHTHIO,
NepeKUHyTOM uepe3 J€rkuii Onok. M3mepenue kodpduiMeHTa TpPEHUs II0
BeiauunHe yriaoBoro koagpduuuenta 3aBucumoct Fr1p(N). HWcecnemoBanue
JBIDKEHUS OpycKa 1O HAKJIOHHOM IUIOCKOCTH C TMEPEMEHHBIM K03 (UImeHToM
TpeHus. M3yuyeHue nBWXKEHHUsS Tpy3a Ha Bairy ¢ TpeHueM. Tema 3. Craruka
TBEpIOro tena AoOcomoTHO TBEpHoe Teno. [locTymarenbHoe M BpamiaTesbHOE
JBWKEHHE TBEPAOro Teiaa. MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpamieHus. llneuo
cunbl. CnoXKEHHE CWII, TPUJIOKEHHBIX K TBEpHoMy Teny. LleHTp TskecTu Ttena.
VYcnoBus paBHOBECHS TBEPAOIO Tena. Y CTOMYMBOE, HEYCTOMYMBOE, O€3pa3IMuHOe
paBHOBeCcHE. TE€XHMYECKHME YCTPOMCTBA M  TEXHOJOTHUYECKHE  MPOLECCHI:
KPOHILUTENH, CTPOUTEIBHBIA KpaH, pemeérdyarble KOHCTPYKUMH. JleMOHcTpauuu
VYcioBuss  paBHOBecHs. Buapl paBHOBecHs. YUYEHHUECKHM  OKCIEPUMEHT,
nJabopaTopHble paboThl, MpakTUKyM McciaenoBaHue yCiaoBUil paBHOBECHS TBEPIOTO
T€JIa, UMEIOIIETO OCh BpalleHus. KoHCTpyupoBaHHEe KPOHIITEMHOB U PACUYET CHUII
ynpyroctu. 3ydeHne yCTOM4YMBOCTH TBEPAOTO TEJIa, UMEIOLIErO TIIOMIAb OMOPHI.
Tema 4. 3akOHBI COXpaHEHUS B MEXaHUK VIMITyIbC MaTepranbHON TOUKH, CUCTEMBI
MaTepuajgbHbIX TOUeK. LIeHTp macc cuctembl MaTepualibHBIX TOYEK. Teopema o
JBH>KCHUU IIeHTpa macc. VMIynbCc Cuibl U W3MEHEHHE HMMITyJibca Tejla. 3aKOH
COXpaHEHHUs uMITyJibca. PeaktuBHOE BHMKEHUE. MOMEHT UMITYJIbCA MATEPUATIBHOU
Touku. [IpencraBieHne 0 COXpaHEHMU MOMEHTA UMITYJIbCA B LICHTPAJIBbHBIX MOJISX.
PaGora cuiael Ha MajgoM W Ha KOHEYHOM mepemernieHuu. [ 'paduueckoe
npejcTaBiieHne padoThl CuiIbl. MoONIHOCTh cwibl. KuHeTHdeckas sSHeprus
MaTepuasibHOW TOoukh. Teopema 00 UW3MEHEHMM KHHETHYECKOM DHEpPruu
MarepuaibHO  TOYkW.  [loTeHUMaNIbHBIE W HENOTEHUHWAIbHBIC  CHUJIBI.
[TotenmumanpHas sHeprus. [loTeHnumanbHas sHeprus ynpyro aehOopMHpPOBAHHOMN
npyxuHbl. [loTeHUManbHass 3HEprus Tejaa B OJHOPOAHOM I'PaBUTALlMOHHOM MOJIE.
[lorennuanbHass SHEpPrusl Tejla B TPABUTALMOHHOM II0JI€ OAHOPOJHOrO IIapa
(BHyTpH ¥ BHE Iapa). Btopas KocMmudeckass CKOpPOCTb. TpeTbsi KOCMUYECKas
CKOpOCTh. CBs3b paOOThl HEMOTEHIHAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS MEXAHWUYECKOW SHEpruu. YINpyrue u
HEYIPYrue CTOJIKHOBEHHMS. YpaBHEHUE BepHyIH il MACalbHOM KUIAKOCTU Kak
CJIEACTBUE 3aKOHA COXPAHECHUS MEXAHUYECKOU SHEPTUU. TEXHUUECKUE YCTPOMUCTBA
Y TEXHOJIOTUYECKHE MPOLIECCHI: JIBUKEHUE PAKET, BOJOMET, KONEP, MPYKUHHBIN



MUCTOJIET, TUPOCKON, (PUTypHOE KaTaHUE Ha KOHBbKax. JlemoHcTpamuu 3akoH
COXpaHEHHUSI UMITyJibca. PeakTuBHOE JBMKEHUE. 3MepeHue MOIIHOCTH CHIIBL.
W3meHeHue sHepruu Teja MpU COBepIleHUU paboThl. B3auMHble mnpeBparieHus
KMHETUYECKOW U OTEHIIMAJIbHOM SHEPIUi MTPU JEHCTBUM HA TEJIO CUJIbI TSHDKECTH U
cuwibl ynpyroctd. CoxpaHEeHUE YHEPTUU MPU CBOOOJHOM MAaJCHUU. Y YCHUYECKUI
IKCIIEPUMEHT, JIabopaTOpHbIE paboThI, MPaKTUKYM M3mMepeHue ummysbca Tea 1o
TOPMO3HOMY IyTH. MI3MepeHue Cujbl TATH, CKOPOCTH MOJAEIH 3JICKTPOMOOUIIS U
MOIIHOCTHU CWJIbI TATH. CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHJIBL.
HccnenoBanre COXpaHEHUS! UMITYJIbCa MPU YIPYTroM B3auMojiecTBuu. M3mepenue
KMHETUYECKOW SHEPruy Tejla IO TOPMO3HOMY IyTH. CpaBHEHHE HW3MEHEHUS
NOTEHUMAIbHOM S3HEPTUM TNPYKUHBI € paboTol cuibl TpeHus. OmnpexneneHue
paboThI CUJIBI TPEHUS MPU JABMXKEHHUM Tella MO HAKJIOHHOW ruiockoctu. Pazgen 3.
Monekynsiprnas ¢uszuka u TepMoauHamuka Tema 1. OCHOBBI MOJIEKYJISPHO-
KMHETHYECKOW Teopuu (OCHOBHBIE TMOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOMN
teopuu (MKT), ux onsiTHOe 00ocHOBaHue. Juddy3us. bpoyHoBCKoe ABUXKEHUE.
Xapakrep ABWKEHUS W B3aMMOJCHCTBMS YacTUL[ BellecTBAa. MoJenu CTpOEHHUs
ra3oB, KUAKOCTEH U TBEPABIX TEJl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
X Mojeneil. Macca u pa3mepsl Moiekyn (aromoB). KonmuecTBo BemiecTsa.
[TocTrosinnass ABoranpo. TemiaoBoe paBHOBecue. TemmepaTypa U CIOCOOBI €&
m3mepenusa. Illkama Ttemmeparyp Llenscua. Mopens wuaeanbHOro rasa B
MOJIEKYJISIPHO-KNHETUYECKOM TEOPUH: YACTULBI I'a3a JBUKYTCS XaOTUYECKH U HE
B3aMMOJICHCTBYIOT JIpYyr € Apyrom. ['a3oBble 3aKOHBI. YpaBHeHHEe MeHaeneeBa—
Knanetipona. AGcomoTHas temneparypa (mkana tremneparyp KemnbBuna). 3akoH
JMansroHa. M3omponeccsl B HACAIBHOM Tra3e € IIOCTOSSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBlIeHHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
nzobapa. CBsa3b MEXIy [aBJI€HHEM M CpEIHEW KUHETHYECKOW OJHepruei
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJEKYISIPHOKMHETUUYECKOM Teopuu wujaealbHoro rasa). Cas3b
aOCOJIIOTHOM  TeMmMmeparypbl TEPMOJMHAMHUYECKOW CHUCTEMBI CO  CpeaHeu
KMHETHYECKOW HHEpruer NOCTYyNaTeIbHOIO TEIJIOBOTO JBH)KEHHS €€ YaCTHILI.
TexHuyeckue yCTpOHWCTBA U TEXHOJIOTUYECKUE TPOLECCHI: TEPMOMETP, OapoMeTp,
NOJIy4YeHUE HaHoMaTepuayioB. JlemoHcTpamuu Mogenun JABMKEHUS YacTULl
BeniecTBa. Mojenb OpOYHOBCKOTO JBHXKEHHs. BUaeoposumk ¢ 3anuchbio peaibHOTO
OpoyHoBckoro nBwxkeHus. Juddysus xunkocteit. Mogens onbita IllTepna.
[Tputsokenue Mosekysl. Mogenu Kpuctamyeckux pemértok. HabGmonenwe u
UCCJIEIOBAHUE M3OMPOIECCOB. YUEHHYECKHN HSKCHEPUMEHT, J1abopaTOpHbIE
paGoTbl, mnpakTukym HMccnepoBanue Tmipoliecca YCTaHOBIIGHHS — TEIMJIOBOTO
paBHOBECHsI TIPHU TEIUIOOOMEHE MEXIYy Topsiuedl M XOJogHoW Bomoil. M3ydenue



W30TEPMHUYECKOTO  TIporecca (PEKOMEHJOBAaHO  HCIOJIb30BaHWE  MHU(PPOBOI
nabopatopuun). H3yuenue wu3oxopHoro mpouecca. HM3yueHue u300apHOTO
nporecca. [IpoBepka ypaBHeHus coctosinuda. Tema 2. TepmoanHamuka. TemioBbie
MamuHbel Tepmonuuamuueckas (TJZl) cuctema. 3agaHue BHEIIHMX YCIOBUHM ISt
TEPMOJMHAMMYECKON CUCTEMBI. BHEIIHNE M BHyTpeHHUE nTapaMeTpshl. [lapamerpsr
TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIMYMH, ONUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKONMYECKOM ypoBHe. HyneBoe Hauamo TepMOJIMHAMHUKH.
Camonpoun3BoibHas penakcanusi TEPMOJIUHAMUYECKOW CHUCTEMBI K TEILUIOBOMY
paBHOBecHIO. MOJenb UACANBHOTO ra3a B TEPMOJIMHAMUKE — CUCTEMA YPABHEHMIA:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VY Cil0BUSL IPUMEHUMOCTH 3TOW MOJIENIA: HU3Kas KOHUEHTPALMs YaCTHUL], BBICOKHE
TeMIeparypsl. BolpaxkeHue 711 BHYTPEHHEN SHEPTUHA OJJHOATOMHOTO HJCATbHOIO
raza. KBasucrarnueckue u HECTaTUYECKHE MPOLIECCHL. DJIeMEHTapHas paboTa B
TepMoauHaMuKe. Brrunciienre paboThl 1o rpaduky mnpoiecca Ha pV-auarpaMmme.
Temmonepenaua Kak crnoco0 M3MEHEHHUS BHYTPEHHEU SHEPIUu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KoHBekius,
TEIUIONPOBOJAHOCTh, H3iaydyeHHe. KommdecTBO TeminoThl. Temno€éMKoCcTh Tena.
VYaenbHasg U MOJIIpHas TEIUIOEMKOCTH BellecTBa. Y paBHeHUe Maiiepa. Y nenbHas
TEIUIOTa CTOpaHusl TOIUIMBA. Pacu€r KoimuyecTBa TEIUIOTHI MPHU TEILIONEpeaaye.
[Tonsitue 06 annadbatHom npouecce. [lepBblil 3aK0H TepMOAUHAMUKH. BHYTpeHHS s
sHeprusi. KonumyecTBO TemaoThl U paboTa Kak Mepbl M3MEHEHUsS BHYTPEHHEH
SHEPTrUU TEPMOJUHAMHUYECKOW CHUCTEMBI. BTOpON 3aKOH TEPMOAWHAMUKH JJIA
PAaBHOBECHBIX  IMPOLIECCOB:  4Ye€pe3  3aJaHHOE€  PAaBHOBECHOE  COCTOSIHUE
TEPMOJIMHAMHYECKOM CHUCTEMbI MPOXOJUT €IUHCTBeHHas anuabara. AOCOIIOTHAS
Temiieparypa. BTopoii 3aKOH TEpPMOJIMHAMUKHU JJI HEPABHOBECHBIX IPOLECCOB:
HEBO3MOXKHO TIEpe/IaTh TEIUIOTY OT 00Jiee XOJIOHOTO Tea K Oosiee HarpeTomy 0e3
xomriencaumnu (Knaysuyc). HeoOGparumocts npupoansix mpoueccoB. [IpuHimmnb
nevictus TernoBbix MamuH. KII/[. Makcumansnoe 3nauenue KII/. [{ukn Kapho.
DKOJIOTUYECKUE aCMEKThl HCIOJIb30BaHUSA TEIUIOBBIX JBUrareien. TermioBoe
3arpsI3HEHUE OKPYKAKOLIEH cpelbl. TEXHUYECKUE YCTPOMCTBA U TEXHOJIOTUUECKUE
MPOLIECCHI:  XOJIOAWIBHHUK, KOHJUIIMOHEP, JAHW3CIbHBIA U  KapOIOpaTOPHBIN
JIBUTATENIH, TIapoBasi TypOWHA, MOTyYECHUE CBEPXHU3KUX TEMIEPATYp, YTHIH3AIUS
«TEIUIOBBIX» OTXOJOB C MCIIOJb30BAHMEM TEIUIOBOTO HACOCa, YTWIM3ALUs
OMOOPraHWYECKOr0 TOIUIMBA JJii BBIPAOOTKH «TEIJIOBOW» W DJIEKTPOIHEPIHUHU.
HemoHcTpanuu M3MmeHeHue Temmepatypbl NpH aanabaTUYeCKOM paclIdpEHUHU.
Bo3aymnoe ornuBo. CpaBHEHHE YIEIbHBIX TEIIOEMKOCTEH BemecTB. CrocoObl
U3MEHEHUs BHyTpeHHed »sHepruu. HMccrmenoBanue ammabaTHOro Tpolecca.
KommproTepHble MOAENM TEIJIOBBIX JBUTATENICH. YUYEHUYECKUM SKCIIEPUMEHT,



naboparopuble paboOThl, NpakTUKyM I3MepeHue ynenpbHOW TEIUIOEMKOCTH.
HccnenoBanue mpoliecca OCThiBaHUSI BelecTBa. lccrnenoBanue annabaTHOTO
nporiecca. M3yuenne B3auMOCBSI3U SHEPTUH MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
U TEMIIEpATypbl KUNIEHUs )KuJKocteil. Tema 3. ArperatHbie COCTOSIHUS BEIIECTBA.
dazoBbie nepexoanl [lapoobpazoBanue u koHjaeHcanusa. McnapeHue U KUNEHUE.
YaeneHas TerioTa mapooOpazoBaHus. HachlllleHHbIE M HEHACHIIICHHBIC MaphI.
KauecTBeHHass 3aBUCMMOCTH IUIOTHOCTH M JABJIEHUS HACBIIEHHOIO Mapa OT
TEMIIEPATYPbI, UX HE3aBUCHUMOCTh OT 00BbEMa HACBHIIIEHHOTO Mapa. 3aBUCUMOCTD
TEMIEPATYpPbl KUIICHHUS OT JaBJICHUS B JKHAKOCTU. BraXXHOCTh BO3ayXa.
AOcoIoTHas 1 OTHOCUTENbHASL BIAXHOCThb. 1BEpHoe Teno. Kpucramimyeckue u
amoppHble  Tena. AHH30TpPONUS CBOMCTB  KpucTtauioB. [lnaBnenue
KpUcCTajuM3anus. YaenbHas Terora IuiaBnenus. CyOnumanus. [Jedopmanuum
TBEpHoro tena. Pacrsokenue n cxatue. Casur. Moxayine FOura. IIpenen ynpyrux
nedopmanuii. TeryoBoe paclIupeHue KUIAKOCTEH W TBEPABIX Tesl, 00bEMHOE U
JMHEWHOE pacIIMpeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHUM YacTHUIl BEIIECTBA
KaKk MpUYMHA TEIUIOBOIO pACIIMpeHuss Ten (Ha KadeCTBEHHOM YPOBHE).
[TpeoOpa3oBanue sHEpruM B (a30BbIX MEpexoiax. Y paBHEHUE TEIJIOBOrO OanaHca.
[ToBepxHocTHOE  HaTskeHHe. Koa(pQGUIUEHT MOBEPXHOCTHOTO  HATSKEHUS.
Kanwmisipasie sBnenus. J(aBineHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUAKOCTH.
®opmyna Jlannaca. TeXHUYECKHE YCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHI:
KUJKUE KPUCTAIUIBI, COBpEMEHHbIE MaTepuanbl. [lemoHcTpannu TemioBoe
pacmupenue. CoiicTBa HachllleHHbIX mapoB. Kwunenue. Kunenne npu
NOHM>KECHHOM JIaBJIeHUHU. VI3MepeHne CHITbl IOBEPXHOCTHOTO HATSHKEHMS. OTBITHI C
MBUIBHBIMHA  IIEHKaMHu. CwmaumBanue. KanwuisipHele  sBineHus.  Mopenun
HEHBIOTOHOBCKON uakocTh. CrnocoObl mM3MepeHusi BiakHOCTHU. MccnemnoBaHue
HarpeBaHusi M IUIABJICHMsS KPUCTAJUIMUECKOro BellecTBa. Buaesl nedopmannmid.
HaGnrogenne Maneix aegopManuid. YUEHUUYECKH SKCIIEPUMEHT, J1a0OpaTOpHbIE
paboThl, MNpakTUKyM M3yueHue 3aKOHOMEPHOCTEH WCMapeHus >KUJIKOCTEH.
N3mepenne ynenpHOM  TEIJIOTHI  IUIABJIIEHUS  JibAa. VI3ydeHuWe  CBOMCTB
HACBILIEHHBIX TapoB. M3mepeHue aOCOMIOTHON BIAXKHOCTH BO3AyXa M OIEHKA
Maccel MapoB B moMenleHHH. M3mepeHue kod(d@uiMeHTa MOBEPXHOCTHOTO
HaTsDkeHus. 3mepenue moayns FOura. MccnenoBanue 3aBucUMOCTH ehopmanuu
pPEe3MHOBOTr0 00paslia OT MPHIOKEHHOHN K HeMy cuiibl. Paznen 4. DnekrpoanHaMuka
Tema 1. DnexkTpuueckoe Tmoje ONEKTpU3aUi TEeI U €€ MNPOABJICHUS.
OnekTpudeckuii 3apsia. JlBa Buaga dieKTpuUYecKHX 3apsanoB. lIpoBomHukw,
JOVRJIEKTPUKU U TMOJYIPOBOJHUKHA. DJIEMEHTAPHBIN JJIEKTPUYECKUN 3apsid. 3aKOH
COXpAaHEHHUs DSIJIEKTPUUECKOro 3apsana. BzaumopgernictBue 3apsnoB. TouyeuyHble
3apsanpl. 3akoH Kynona. Dnektpuueckoe noje. Ero aeiicTBue Ha 31EKTpUYECKUE



3apsabl. Hampsox€HHOocTh anektpuueckoro moins. [lpoOubiit 3apsin.  Jlunum
HaINpsHKEHHOCTH  3JIEKTPUYECKOro mojisi. OIHOPOIHOE BIEKTPUYECKOE TOJIE.
[JoTeHIHAIBHOCTh ~ 3JIEKTPOCTATHYECKOrO Toys. Pa3HOCTh MOTEHUHAIOB U
HanpspkeHue. [loTeHnuanpHas sSHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTenman snexkTpocrarnyeckoro noiisd. CBs3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOrO Moy (KaKk OJHOPOAHOTO, TaK U
HeoJHOpoaHOro). IlpuHumMn cynepno3uuuu anekTpuueckux mnoneil. Ilome
To4YeuHOTO 3apsma. [lome paBHOMepHO 3apstkeHHOUW cdepbl. [lome paBHOMEPHO
3apsHKEHHOTO 1Mo 00BEMY Imapa. Ilone paBHOMEpHO 3apsiKEHHOW OECKOHEUHOMU
MI0CKOCTU. KapTUHBI TMHUN HANPSKEHHOCTH 3TUX MOJIEW U SKBUIIOTCHIHAIBHBIX
noBepxHoCTeN. [IpOBOJHUKYN B DIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECUS
3apsnoB.  JIMAIEKTpUKH B DJIEKTPOCTATHYECKOM moJie.  Jludnexkrprudeckas
IIPOHUIIAEMOCTh  BemlecTBa. KoHaeHcaTtop. ODIEKTPOEMKOCTh KOHJEHCATOPA.
DNEeKTpOEMKOCTh  IUIOCKOTO  KOHAeHcaTopa. llapamrensHoe — coennHeHUe
KOHJIeHcaTopoB. llocienoBarenbHOE COEAWHEHHE KOHJIEHCATOPOB. OHEPrus
3apsHKEHHOTO KOHJIEHcaropa. JIBM)KEHHE 3apsyKEHHOM 4YacTHIbl B OJHOPOJHOM
IIEKTPUYECKOM MOJIe. TEeXHUYECKUEe YCTPOMCTBA U TEXHOJOIMYECKUE IPOLECCHI:
JJIEKTPOCKOII,  DJIEKTPOMETp,  JJIEKTpOCTAaTUYeCcKas  3allyura,  3a3eMIICHUE
AIEKTPONPUOOPOB, KOHAEHCATOpbI, reHepaTop Ban ne I'paada. JlemoHcTpanuu
YCTpOWCTBO W NOPUHLUMI JCUCTBUS JJIEKTPOMETPA. IDIEKTPUUYECKOE TOJIE
3apsKEHHBIX [MAPUKOB. DJIEKTPUUECKOE TOJIE IBYX 3apsKEHHBIX IUIAaCTUH. Moiens
aNeKTpocTatuyeckoro reHepatopa (Bam nme I'paada). IlpoBogHuku B
AJEKTPUYECKOM TI0JIe. DJIEKTpOCTaTHYEeCKas 3alluTa. YCTPONCTBO W JEHUCTBUE
KOHJICHCAaTOpa  IOCTOSHHOM M TNEPEMEHHOW  EMKOCTU.  3aBHUCUMOCTH
NIEKTPOEMKOCTH TUIOCKOIO KOHJEHcATopa OT IUIOAAW IUIACTHH, PacCTOSHUS
MEXIYy HUMH W JAUDJIEKTPUYECKONM NPOHHULAEMOCTH. ODHEPIHsl JJIEKTPUUYECKOTO
IOJISl 3apsKEHHOTO KOHJZIEHCATopa. 3apsika M paspsaka KOHAEHcaTtopa 4epes
pe3ucTop. YUEHUYECKUH OSKCHEPUMEHT, JadopaTopHblie pPabOThl, NPAKTUKYM
OneHka cuil B3aMMOJICHCTBUS 3apsDKEHHBbIX Tell. HaOunroneHue mnpeBpaiieHus
DHEPIUM 3apsUKEHHOTO KOHJAECHCATOpPA B DJHEPrUI0 M3JIIYyYEHUS CBETOAMOJA.
N3ydyeHne mpoTekaHusl TOKa B LIENH, COJEpKAllEeH KOHAeHcaTop. PacnpeneneHue
Pa3HOCTM NOTEHLHMAIOB (HANpsDKEHWs]) MpPU  IOCIEI0BAaTEIbHOM COEIUHEHUN
KOHJeHcaTopoB. MccnenoBanue paspsia KOHIAEHcAaTopa yepe3 pe3uctop. Tema 2.
[ToctostHubIl  BnekTpuueckuii Tok Cuia Toka. [loCTOSIHHBIM TOK. YCIOBUA
CYLIECTBOBAHMS TOCTOSIHHOTO  JJEKTPUYECKOro TOKa. VICTOYHMKM  TOKa.
Hanpsxenne U u 3JIC £. 3akon OMa s ydacTkKa LENU IJIEKTPUYECKOE
CONPOTHUBJIEHUE. 3aBUCUMOCTb CONIPOTHUBJIEHUS OJHOPOIHOIO MPOBOJHHUKA OT €r0
JUIMHBI U TUIOLAU TONEPEYHOTO CEYEHUs. Y IEJIbHOE CONPOTUBIICHUE BEIIECTBA.



[locnenoBarenpHOE, NApaJUIEIBbHOE, CMEIIAHHOE COEIWHEHUE IPOBOIHUKOB.
Pacuér paszBerBia€HHBIX 2ekTpudeckux 1ened. IlpaBuna Kupxroda. Pabora
AIEKTPUUYECKOr0 TOKA. 3aKkoH [[xoyns—JIleHma. MOIHOCTh ANEKTPUYECKOTO TOKA.
TemoBas MOIIHOCTB, BelaensieMas Ha pesucrope. IOJC u  BHyTpeHHee
CONPOTHUBJICHUE MCTOYHMKAa TOKa. 3akoH Oma [y TOJHOW (3aMKHYTOM)
DIEKTPUYECKOW wenu. MOmHOCT, HCTOYHMKA ToOKa. KopoTkoe 3ambIkaHHeE.
Konzmencatop B 1LenM TMOCTOSAHHOTO TOKAa. TeXHUYECKHE yCTPOUCTBA U
TEXHOJIOTUYECKUE TPOLECCHI: aMIEPMETP, BOJBTMETP, PpEOCTAT, CYETUUK
ANEKTpUYECKON sHepruu. [JeMoHcTpanun M3mepeHne Cuibl TOKAa M HANPSHKCHUS.
HccnenoBanre 3aBUCUMOCTU CHJIBI TOKAa OT HANPSKEHUS ISl PE3UCTOPA, JIAMIIbI
HAaKAJIMBAHWS M CBETOAMOJA. 3aBUCUMOCTb COIPOTHUBICHUS LUIMHIPUYECKUX
IIPOBOJAHUKOB OT JUIMHBI, IUIOIIAJAM HONEPEYHOTO CEYEHUs M Marepuala.
HccenenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT COINPOTHUBIICHHS IIPU IOCTOSSHHOM
HanpspbkeHud. [Ipsamoe nzmepenue D/1C. KopoTkoe 3aMbIKaHUE TaabBAHUYECKOTO
JJIEMEHTa M OLIEHKAa BHYTPEHHEro comnpoTuBieHus. CrnocoObl CcoeauHEHUs
UCTOYHUKOB Toka, DJIC Oarapeil. MccnenoBanue pasHOCTU MOTEHIMAIOB MEXIY
IIOJIFOCAMU MCTOYHHMKA TOKA OT CWIBI TOKA B LENH. YUYECHUYECKUU IKCIIEPUMEHT,
naboparopHble paboOThl, NpakTUKyM lccienoBaHue CMENIAHHOTO COEAMHEHUS
PE3UCTOPOB. Nsmepenne YAECIBHOTO CONPOTHUBJICHUS IIPOBO/THUKOB.
HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHHUS IS JIAMITbl HAKAJIMBAHUS.
VYBenuueHue npenena uaMepenus ammnepmerpa (BonbrMmerpa). M3mepenune D1C u
BHYTPEHHETO CONPOTUBIICHUs NCTOYHUKA ToKa. MccmenoBanne 3aBucumoctu D/(C
raJIbBAHUYECKOTO  DJIEMEHTa OT BPEMEHM IIPM  KOPOTKOM  3aMbIKaHUHU.
HccenenoBanve pa3HOCTH NMOTEHUMAIOB MEXKAY IOJIOCAMU MCTOYHMKA TOKA OT
Cuibl TOKA B Lenu. McceienoBanue 3aBUCUMOCTH TIOJIE3HOM MOIHOCTH MCTOYHMKA
Toka OT cwibl Toka. Tema 3. Tokum B pasiaMuUHBIX cpenax OIEKTpUYecKas
IIPOBOAMMOCTD PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAS IPOBOAUMOCTH TBEPABIX
METAJJIOB.  3aBUCUMOCTBb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIIEpPaTypBl.
CBepXIIPOBOUMOCTD. DJIEKTPUUECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
nyukoB. [lomynpoBoguuku. CoOCTBeHHass U NpPUMECHas MPOBOAMMOCTH
nosynpoBogHUKOB. CBoiicTBa p—N-nepexona. I[lomynpoBoAHUKOBBIE MNPUOOPHI.
ONEeKTpUYECKUd TOK B D3JEKTPOJIMTAX. OJIEKTPOJMTHYECKAs JUCCOLIMALIMS.
Onektponus. 3akoHbl Dapanes A ANEKTPOH3a. DJIEKTPUUECKUN TOK B ra3ax.
CaMOCTOSITENBHBII M HECAMOCTOATENbHBIA  pa3psiA.  PasznuuHble  THIBI
CaMOCTOSTENBbHOrO paspsana. Mounus. Ilnasma. TexHuueckue ycTpoucTBa U
MPaKTUYECKOE MPUMEHEHUE: Ta30pa3psAHbIC JaMIIbl, JIEKTPOHHO-JIy4eBas TpyOka,
MOJyIPOBOJIHUKOBBIE TMPHUOOPHI: JAMOJ, TPaH3UCTOP, (POTOIMONA, CBETOIUOL,
ralibBaHuka, pauHUpOBaHME MEIW, BbIIUIABKA ATIOMHUHHS, 3JIEKTPOHHAS



MUKpockomnusa. JlemMoHcTpanuu 3aBHCHMOCTb CONPOTUBJIEHUS METAUIOB  OT
TeMIiepaTypbl. IIpoBOIMMOCTE 31€KTPOJMTOB. 3aKOHbI AyekTponusa dDapanes.
HckpoBoil pa3psax W NPOBOAMMOCTH Bo3ayxa. (CpaBHEHHME IPOBOJUMOCTH
METaUIOB W IOJyIPOBOJHUKOB. (OJIHOCTOPOHHSSA IPOBOJMMOCTH  JHOJA.
YdeHU4YecKui SKCIEPUMEHT, JlabopaTopHble paboThl, mpakTukym Habmronenue
NeKTpoau3a. F3MepeHue 3apsaga  OJHOBAJIEHTHOTO HoHAa. MccimenoBaHue
3aBUCUMOCTH CONPOTHUBIIEHUS TEPMOpE3UCTOpa OT Temneparypbl. CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKH Auoaa. Puznueckuil mpakTukyM CriocoObl U3MEpEHHUS
(¢u3NYeCKUX BEIMYUH C  HUCIHOJB30BAHUEM  AQHAIOIOBBIX U LU(POBBIX
U3MEPUTENIbHBIX IPUOOPOB U KOMITBIOTEPHBIX JTaTYMKOBBIX CUCTEM. AOCOIIOTHbBIE
U OTHOCHUTENBHBIC IOIPEIIHOCTH H3MepeHud (usnueckux BeauuuH. OneHka
rpaHul] norpemHocteil. IIpoBeneHne KOCBEHHBIX HW3MEPEHUH, WCCIIECIOBAaHUN
3aBUCUMOCTEN (PU3MUECKUX BEIUYMH, IPOBEPKA MPEMIOKEHHBIX TUIOTE3 (BBIOOD
U3 paboT, ONMHMCAHHBIX B TEMATHYECKUX pa3jesiax «YUEHHYECKH SKCIEPUMEHT,
JabopaTopHble padOThI, MPAKTUKYM»). MexnpenMeTHole cBs3U M3ydeHne Kypca
¢uzukn yrayOnéHHoro ypoBHS B 10 Kkiacce OCYyIIECTBISIETCS C  y4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTHKH, OUOJIOTHUH,
XUMHH, Teorpapuu M TEXHOJOTMH. MeXnpeIMeTHbIe IOHATHUS, CBSI3aHHBIE C
U3YYEHUEM METOJIOB HAy4YHOTO MO3HAHUS: SIBJICHHWE, HAy4HbIH (DaKT, TUIIOTE3a,
¢u3znueckass  BeIMYMHA, 3aKOH, TEOpHUs, HAONMIOJEHHWE,  IKCIIEPUMEHT,
MOJICJIMPOBAHUE, MOJIENb, U3MEPEHHE, MOTPELITHOCTH U3MEPEHHH, U3MEPUTEIbHbIE
npudopsl, uppoBas sadopaTopusi.

11 KIJIIACC Pazmen 4. DOnektpogmHamuka Tema 4. MarautHoe mnoJe
B3auMopelcTBrEe MOCTOSHHBIX MAarHUTOB M MPOBOJAHUKOB C TOKOM. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3uny MarHUTHBIX MOJIEH.
JluHuM MarHUTHOM MHAYKIMU. MarHuTHOE MoJje MPOBOAHUKA C TOKOM (TIPSMOTO
MPOBOJAHUKA, KaTyIIKH U KpyroBoro BuTka). OmbeiT Opcrena. Cuna Ammepa, €€
HarnpaBiieHue U MoayJsib. Cuna JlopeHna, e€ HampaBieHUEe U MOIyJb. [[BrkeHue
3apsHKEHHOM YacTHUIIBI B OJHOPOJAHOM MarHUTHOM mose. PaGota cuner Jlopenia.
MarautHoe mnosie B BemecTBe. DeppoOMarHeTUKH, IMapa- W JAUAMArHETUKH.
TexHuyecknue yCTpOMCTBA M  TEXHOJOTHMYECKHE IMPOLECCHhl: MPUMEHEHHUE
MOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
ANIEKTpoABUTATENh SIKOOM, YCKOPUTEIU AJEMEHTApHBIX 4YacTull. JleMoHcTpanuu
KapTtuna nuHWI UHIYKIIMM MAarHUTHOTO TOJISI TIOJIOCOBOTO M MOJKOBOOOPA3HOTO
MOCTOSIHHBIX MarHuToB. KapTuHa NWHUI MarHUTHOM WMHIYKIHUHU TOJSI JUIMHHOTO
MPSAMOTO MTPOBOJHHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.



B3aumoneiicTBue AByX NMpOBOAHMKOB ¢ TokoMm. Cuna Awmmepa. [elictBue cuibl
Jlopenuia Ha WOHBI 3JeKkTposnuTa. HabmroneHue ABUMKEHUS My4yKa DJIEKTPOHOB B
MarHuTHoM 1mione. [lpuHIun JAeUCTBUS  BIEKTPOM3MEPUTENBHOTO IMpudopa
MarHUTOSJIEKTPUYECKON CUCTEMBI. YUEHUYECKUA SKCIEPUMEHT, J1aOOopaTOpHbIE
paboThl, mpakTukym HccinenoBaHre MarHUTHOTO TOJISE MOCTOSIHHBIX MarHUTOB.
HccnenoBanme  cBOMCTB  (eppoMarHeTukoB.  McciemoBanme — ACHCTBUSA
MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKoM. M3mepenue cuibl Amiepa. M3ydyenue
3aBUCUMOCTH CUJIbI AMmepa OT Cuiibl Toka. OmnpeneneHne MarHuTHOM MHAYKIUU
Ha OCHOBE H3MepeHus cuibl Ammnepa. Tema 5. DnekTpoMarHWTHAasT WHIYKIUS
SIBrieHHME 3NIEKTPOMArHUTHOM MHAYKUHMH. [IOTOK BEKTOpa MarHMTHON WHIYKLIHH.
OJC wunaykuumu. 3aKOH »BJIEKTpoMarHWTHOW uHAyKuuu PDapanes. Buxpeoe
anektprueckoe nose. Toku @yko. 3/1C uHAYKINHA B IPOBOJHUKE, JBHKYLIEMCS B
ONHOPOAHOM MarHuTHOM mone. llpaBuno Jlenna. MunpyktuBHOCTH. Katymika
WHIYKTUBHOCTA B LENU IOCTOSHHOrO TOKa. fBieHune camouHaykuuu. IIC
CAMOMHAYKIIMK.  ODHEPrusi  MAarHuTHOrO  TOJS  KATYIIKA C  TOKOM.
DNEeKTPOMArHUTHOE TMoJie. TEeXHWYEeCKHuEe YCTPOWCTBA U  TEXHOJIOTUYECKHUE
IIPOLIECChl: UHAYKIMOHHASA I1€4b, COJICHOWJ, 3alluTa OT JJICKTPU3ALHUU TEJ IPU
JBIDKEHUM B MarHUTHoM mose 3emiu. [lemonctpanmu HaOmionenue siBneHus
ANEKTPOMArHuTHOW MHAyKIMU. HMccnenoanue 3aBucumoctu DC mHIyKIMHA OT
CKOPOCTH U3MEHEHUs MarHuTHOro nortoka. [Ipasuino Jlenna. [Tagenne maruura B
amroMUHUEBOM  (MegHO#) TpyOe. SIBienue camouHaykuuu. FcciepoBanue
3aBucuMocti J/C cCaMOMHAYKIHMU OT CKOPOCTA M3MEHEHHS CUJIbI TOKA B IIECIH.
YyeHndyeckuil dKCIEpUMEHT, JabopaTopHble paboThl, MpakTukyMm lccienoBanue
ABJICHUSI SJICKTPOMAarHUTHOM WHAyKUMHU. OrnpeneneHve WHAYKIUA BUXPEBOIO
MarHuTHoro monsi. MccnemoBanue sBnenust camowHaykiuuu. COopka Mojaenu
AJIeKTpOMarHuTHoro reHeparopa. Pasgen 5. KoneGanus u Bonmubl Tema 1.
Mexanunueckue kosebanuss KonebarenbHas cuctema. CBOOOIHBIE KoJieOaHUS.
[Mapmonunueckue kosieObanusi. KuHemMaTthueckoe M JAMHAMUYECKOE OIKCAHUE.
DHepreTUYecKoe oNnvcaHue (3aKOH COXpaHEHUs MEXaHWYECKOM sHepruu). BriBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIOAHUM U3 UX DHEPTreTUYECKOTo U
KMHEMaTHYEeCKOTo omucaHusi. AMmutyna u ¢asa xonedanuii. CBA3b aMILTUTY bl
KOJIe0aHUN MCXOJHOW BEJIMYMHBI C aMIUIUTyJIaMU KoJieOaHUM €€ CKOpOCTH U
yckopenusi. Ilepmom wm wyactora konebanwmii. Ilepwon wmanmbix CBOOOTHBIX
KoJieOaHUM MaTremMaTHyeckoro wasiTHuka. llepuon cBOOOAHBIX KoJeOaHUM
NpY>KUHHOTO MasiTHUKa. [loHsTHEe O 3aTyxawmmx KojebaHusx. BwIHYyXIeHHbIC
kojeOanus. Pe3onanc. Pe3onaHcHas kpuBas. BiusiHue 3aryxaHusi Ha BUJ
pe30HAHCHOM  KpuBOW.  ABTOkoseOaHusa. TexHWYeckue  YCTpOWCTBA U
TEXHOJIOTUYECKUE TPOLECCHhl: METPOHOM, 4Yachl, Kaydelid, MY3bIKAJIbHbIC



UHCTPYMEHTHI, ceiicmorpad. JlemoHcTpanun 3amuch KojaebaTeabHOro JABMKEHUS.
HabmroieHne He3aBUCHUMOCTH IE€pUOJia MallbIX KoyieOaHMil Ipy3a Ha HUTU OT
amMIuInTypl. MccnenoBaHue 3aTyXamoliuxX KoJieOaHMM M 3aBUCUMOCTU IEepHOJa
cBOOO/IHBIX KosieOaHui OT comnportuieHus. MccnenoBanue konebaHuil rpy3a Ha
MAacCCHUBHOM TpYKHUHE C IeNbi0 (OPMUPOBAHUS TMPEACTaBICHUN 00 HaeanbHON
MOJIEJN TMPY>KUHHOTO MAasTHUKA. 3aKOH COXPAaHEHUS DHEPIHMH MpH KOJICOAHMSIX
rpy3a Ha npyxwuse. VccrnemoBaHue BBIHYXXKIEHHBIX Koiebanuil. HaOmromenue
pe3oHaHca. YYEHHUYECKHH HSKCIEPUMEHT, J1a0OpaTOpHBIE padOThl, MPAKTUKYM
W3mepenne mnepuojna CBOOOAHBIX KOJEOAHMH HUTSHOTO M IMPYKUHHOTO
MasiTHUKOB. V3yueHue 3aKOHOB JABM)KEHMS T€la B XOJE KOJeOaHW Ha YIpyrom
nojsece. M3yueHue NBUKEHUS HUTSHOro MasTHHKA. [IpeoOpazoBanue sHepruu B
NpY>KMHHOM MadTHHKe. HccnegoBanue yObIBaHHA aMIUIMTYAbl 3aTyXaroOIIUX
KOJICOaHMIA. Uccnenoanue BBIHYKJICHHBIX KOJICOAHMIA. Tema 2.
OnextpomarHutHble  KosieOaHusi ~ KoneOarenbHblii  KOHTYp.  CBOOOIHBIE
AJIIEKTPOMArHUTHBIE KOJIEOAHUS B MACATIBHOM KoJjebaTelbHOM KoHType. Popmyna
Tomcona. CBs3p aMILIUTY/IBI 3apsiia KOHJAEHCATOpa C aMIUIMTYAOW CUIIBI TOKa B
K0JeOaTeIbHOM  KOHTYpe. 3aKOH COXpaHEHHMs BSHEpPIUM B HJICATbHOM
KOJIeOaTeJIbHOM  KOHTYpe.  3aTyXalollUe  3JIEKTPOMATrHUTHBIE  KOJEOAHUS.
BbIHYX/I€HHbIE AJIEKTPOMarHuTHele kosieOanusa IlepeMeHHbI TOK. MOIIHOCTB
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpPsHKEHUS IPU pa3InyHON (popMe 3aBUCMMOCTH MEPEMEHHOTO TOKA OT BPEMEHHU.
CuHycoMIanbHBIA TNEPEMEHHBIM TOK. Pe3nucrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOUJAIBHOIO NEPEMEHHOIO0 TOKAa. PEe30HAaHC TOKOB.
Pesonanc nanpsoxenuit. Uneansubiil Tpanchopmatop. [IponsBoacTBo, nepegada u
NoTpeOJIeHUE INEKTPUUECKON SIHEPrUH. DKOJOTHUECKHE PUCKH MPHU MPOU3BOJCTBE
eKTpodHepruu. KynbTypa HCIONB30BAHUA DJIEKTPOIHEPIUMM B IIOBCEIHEBHOU
KU3HU. TeXHUUECKHE yCTPOUCTBA U TEXHOJOTHUYECKUE TIPOLIECCHI: DIIEKTPUUECKUI
3BOHOK, T€HEpPATOp MEPEMEHHOIO TOKA, JIMHUMU dJeKTporepenad. JlemoHcTpanuu
CB0OOJIHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUs. 3aBUCUMOCTh YaCTOTHI CBOOOJHBIX
KoJe0aHUN OT MHIAYKTUBHOCTH UM €MKOCTH KOHTypa. Ocuuuiorpammbl
AIIEKTPOMArHUTHBIX KoJieOaHuil. ['eHepaTtop He3aTyXaloluX 3JIEKTPOMAarHUTHBIX
kKojeOanuii.  Mojenp  dJIEKTPOMarHUTHOTO  TeHepaTopa.  BBIHYXIEHHbBIE
CHUHYcOHIaJbHbIe KoJeOanus. Pesuctop, kaTynika HHIYKTUBHOCTU U KOHIEHCATOP
B LENW IEPEMEHHOT0 TOKa. Pe30HaHC MpU MOCIEAOBATEIBHOM COECIUHEHUU
pe3ucTopa, KaTyllKd MHAYKTUBHOCTH M KOHJEHCATOpa. Y CTPOMCTBO M IPUHLIHUII
nercTBusl TpaHnchopmaTopa. Mojenb JUHUM dJEKTporepeadu. YUeHHUECKUN
AKCIIEPUMEHT, J1abopaTtopHbie paboThl, MpakTuKyMm M3ydeHue tpancdopmaropa.
HccenmenoBanue TMEpEMEHHOTO TOKA 4Yepe3 IOCIENO0BATENbHO COEAUHEHHBIE



KOHJICHCATOP, KaTyIIKy U pe3ucTop. Habmonenne 3neKTpOMarHuTHOTO PE30HAHCa.
HccnenoBanrie pabOThl UCTOYHUKOB CBETa B IIEMHU MEPEMEHHOTO Toka. Tema 3.
MexaHnuecKkue U 3JIEKTPOMATHUTHBIE BOJIHBI MEXaHMYECKHUE BOJIHBI, YCIOBUS UX
pacnipoctpaneHus. llomepeunsle W TOpOJOIBHBIE BOJHBL. llepuon, ckopocTh
pacrpocTpaHeHus W JJinHa BOJHBI. CBOMCTBA MEXAaHMYECKHUX BOJIH: OTpPaKECHHUE,
npenomMieHue, narepdepenis u audpaxiusa. 3ByK. CKOpocTh 3ByKa. [ poMKOCTh
3Byka. Beicota ToHa. TeMOp 3ByKka. [llymoBOE 3arpsi3HeHNE OKPYKAIOMIECH CPEIbI.
DNEeKTPOMArHUTHBIE BOJIHBL. YCJIOBHUS H3IYYEHHUS] HJIEKTPOMATHUTHBIX BOJH.
B3aumuas opueHtanmsi BEKTOpoB E, B, T vB AJIEKTPOMArHUuTHOM BOJIHE.
CBoiICTBa 3JEKTPOMArHUTHBIX BOJIH: OTpPaXCHUE, MPEJIOMJICHUE, MOJSpU3alus,
untepdepennus u audpakuus Ilkana 3mexkTpoMarHUTHBIX BOIH. [IpuMeneHue
AJNIEKTPOMATrHUTHBIX BOJIH B TEXHHKE M ObITy. [IpuHIMIBI paguocBsizu U
TeneBuacHUsA. Paauoniokamnusi. DJEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKaroIIeH
cpenbl. TeXxHUYECKHE YCTPOMCTBA M NMPAKTUUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIbTpa3ByKOBass JUArHOCTUKA B TEXHUKE U MeauuuHe. JleMoHcTpanuu
O0Opa3zoBaHMe U PACOPOCTPAHCHHE TIONEPEYHBIX U  MPOAOJBHBIX  BOJIH.
KoneObmromeecst Teno Kak HMCTOYHUK 3BYyKa. 3aBUCUMOCTH JJIMHBI BOJHBI OT
yacToThl KosieOaHuii. HaOmroneHue oTpakeHUs U MPEIOMIICHUS MEXaHUYECKUX
BoiiH. HalGmrogenue wuHTepdepeHiimn ©u audpakiud MEXaHUYECKUX  BOJIH.
Akyctudyeckuii pe3oHanc. (CBoilcTBa yJbpTpa3Byka M €ro MpPUMEHEHHE.
HabGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW U 4acCTOTOM
kojeOanuii. HMccnegoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH:  OTPa)KEHUE,
npejoMiieHue, mnojspusaius, audpakaus, wuHTepdepeHuus. OOHapyXeHue
MH(PAKPACHOTO U YJIbTPA(PHUOIETOBOr0 U3IyYEHUH. YUEHUUYECKUU IKCIIEPUMEHT,
nabopatopHble paboOThl, MpPakTUKyM M3ydeHue mnapaMeTpoB 3BYKOBOW BOJIHBI.
N3yueHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MpocTpaHcTBe. Tema 4.
Ontuka IIpsMonuHeliHOE pacnpoCTpaHEHHE CBETa B OJHOpPOAHOU cpene. Jlyu
cBeTa. ToyeuHbll UICTOUHHK cBeTa. OTpaxkeHUE CBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[Toctpoenne wu3o0paxkenudt B miIockoMm 3epkane. Cdepuueckue 3epkaia.
[IpenomieHue cBeTa. 3aKOHBI TPEJIOMIICHHS cBeTa. AOCOJIIOTHBIN IOKa3aTelb
npenomMiieHusi. OTHOCUTENBHBIN MOKA3aTelb MpeaoMIeHus. [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE [JIMH BOJH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pasjielia AByX ONTHUYECKHUX cpel. XO Jiyuer B npusme. [{ucnepcus
cBera. CrnoxxHbIl cocTaB Oenoro ceta. [IBer. [loiHOE BHyTpeHHEEe OTpa)KeHHE.
[IpenenbHbIi  yroa TOJHOTO BHYTpeHHero oTpaxenus. CoOuparonme u
pacceuBaromue JUH3bl. ToHKas 1uH3a. DOKYCHOE pAaCCTOSHUE U ONTUYECKAs CUja
TOHKOM JIMH3bI. 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHUSI TOHKOM cepruyeckoi



JIMH3bl OT €€ TEOMETPUH U OTHOCHUTEIBHOIO IOKa3zaTens npenomiieHus. @opmyna
TOHKOM JIUH3bI. Y BEJIMUCHHUE, IaBAEMOC JIMH30M.

Xoa ny4a, OpOLIEAIIEr0 JHH3Y @O IPOU3BOJBHBIM YIJOM K €€ TJIaBHOU
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MPSAMON B
COOMPAIOIIMX U PACCEMBAIOIIMX JIMH3AX M UX cucTeMax. OnTudeckue Mnpuodopsl.
Pazpemaromas crmocoO6HocTh. [ma3 kak onTuueckas cuctema. [lpenemnsl
IPUMEHUMOCTH TI€OMETpUUYEcKON onTuku. BomnHoBas onrtuka. HHTepdepenmus
cBeta. KorepeHTHble HCTOYHUKHU. YCIOBHUA HaONIONEHUS MAaKCUMyMOB H
MUHHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT ABYX KOT'€PEHTHBIX UCTOYHHKOB.
[Ipumepsl  KJIaCCHYECKHX HWHTEPPEPEHIMOHHbIX cxeM. Judpakuus caera.
JudpakunonHas pemérka. YclIoBUE HAOMIOACHUS TJIaBHBIX MAaKCUMYMOB TpHU
NaJeHUH  MOHOXPOMAaTHMYECKOro CBeTa Ha  JU(QPAKUMOHHYIO  PEIIETKY.
[Tonsipu3anus cBera. TeXHUYECKHE YCTPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI:
OYKH, JIyna, IMEpUCKOMN, (poToammapaT, MUKPOCKOI, NPOEKIHOHHBIA amnmapar,
IPOCBETJICHUE ONTHUKH, BOJOKOHHAs ONTHKA, JUPPAKIUOHHAs pPEIETKA.
JleMoHCcTpaun 3akoHBI OTpa)keHus cBera. lMccienoBaHue NpeIOMIICHHS CBETA.
HaGnrogenue  1NOJHOTO  BHYTPEHHEro  OTpakeHus. Mojeilb  CBETOBOJA.
HccnenoBanre X0Ja CBETOBBIX MYYKOB Ye€pe3 IUIOCKONAPAIENbHYIO TUIACTHHY U
npusMy. MccnenoBanue cBOMCTB M300pakeHW B JuMH3ax. Mogenn MUKpPOCKOIa,
teneckona. HaGmomenue wHTepdepeHunn cBera. HabOnrogeHue HBETOB TOHKHX
mwiéHok. Habmonenune mudpakuuu ceeta. M3ydeHue mudpakiiMOHHON PEHIETKU.
Ha6mrogenne paudpakuuonHoro crekrpa. HaOmronenue agucnepcuu cBeTa.
HaGmrogenue mnongpusanuu cBera. [IpuMeHeHue MNOASPOUIOB ISl U3YHYECHUS
MEXaHUYECKUX HANPSHKEHUH. Y YeHUUECKUI AKCIIEPUMEHT, 1a00paToOpHbie padoThI,
npakTukyM F3MmepeHnue mokazarens mpenomieHust crekia. VccnenoBanue
3aBUCUMOCTH (DOKYCHOT'O pacCTOSIHUSI OT BEUIeCTBA (HAa MpPHUMEPE KUAKUX JHUH3).
W3mepenne (OKYyCHOTO pacCTOsiHUSL — pacceuBaromux JuH3. [lomyueHue
U300pakeHHsI B CUCTEME U3 IJIOCKOT0 3epKaja U JuH3bl. [lonydeHune n3oopaxxeHus
B cHUCTEME W3 [JBYyX JHH3. KOHCTpyHMpOBaHHME TEIECKONUYECKUX CHUCTEM.
Hab6monenue nudpaknuu, nHTEp)EepeHnn 1 MOIsprU3alii CBeTa.

N3ydyeHne mnossgpu3anuy CBETa, OTPAKEHHOIO OT IMOBEPXHOCTH AUAJIEKTPHUKA.
N3yuenue nHTEpdEpeHIINN JTa3epHOTO M3ITyYeHHsS Ha ABYX Imensx. Halmonenue
nucnepcun. Habmonenue u uccnegoBanue AU pakiunuoHHOro cnekrpa. Mamepenue
JUTMHBI CBETOBOM BOJHBI. [lodydeHue CrHekTpa U3JIy4eHHUsI CBETOAMOAA TPH
noMomu audpaxkinuonHor pemérku. Pazmen 6. OCHOBBI ClEMAIBHOM TEOPUHU



OTHOCHUTEIJIbHOCTH ['paHUIIbl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKH. [locTynarsl
CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTU. [IpOCTpaHCTBEHHO-BPEMEHHON NHTEPBAJL.
[IpeoOpazoBanus  Jlopenma. YcioBue  npuyUHHOCTH.  OTHOCHUTEIBHOCTH
OIHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHU M COKpAIICHUE [JUHBI. DHEPrUs M
UMITYJIbC PEJISITUBUCTCKOM 4YacTUIbl. CBSI3b MacChl C JHEPrUe U UMITYIHLCOM
PEJNSITUBUCTCKOM YacTUIbl. OHEPrusi IMOKOsA. TEeXHUYECKHUE YCTPOMCTBA U
TEXHOJIOTUYECKUE  IPOLECCHI:  CIOYTHUKOBBIE  NMPUEMHUKH,  YCKOPHUTEIH
3apSUKEHHBIX YacTUL. YYEHUYECKUH HKCIIEPUMEHT, JabopaTopHble padoTHI,
npakTukyM OrpejienieHle UMIYJIbCa U JHEPTrUU PENISTUBUCTCKUX dYacTuil (110
doTorpadusiM TPEKOB 3apsHKEHHBIX YacTHI] B MarHuTHoM none). Pazmen 7.
KBanTtoBass ¢usuka Tema 1. KopmyckynspHO-BOJHOBOM ayanu3m PaBHOBecHOE
TEIUIOBOE M3JydeHHE (M3JIydyeHUE aOCOIOTHO YEPHOTO Teia). 3aKOH CMEIICHUs
Buna. 'unore3a Ilnanka o kBaHTax. ®OTOHBI. DHEpruss U UMMYJIbC (POTOHA.
®otoadpdexr. Onbitet A.I'. CroneroBa. 3akoHbl ¢doTodddexTa. YpaBHEHUE
OuiHmTenHa 11 poroaddekra. «KpacHas rpanuma» Qorordpdexra. JlaBieHue
cBeTa (B YaCTHOCTH, JaBJICHHE CBETA Ha a0COJIFOTHO MOTJIOUIAIOIIYIO U a0COIFOTHO
oTpaxkarolyro moBepxHocTh). OmbiTel [I.H. JleGeneBa. BosHOBBIE CcBOMCTBa
gactull. Bomuel ne bpoins. Jlnuna BomHBl ne bpoitns um pasmepsl oOjactu
JOKaM3alMy  ABWXKYyLIENCd dYacThlbl. KOpHmyCKyJIsSpHO-BOJIHOBOM  JIyajv3M.
HMudpakuus 37eKTpoHOB Ha Kpucrtamiax. Cnenuduka u3MepeHuid B MUKPOMHUPE.
CootHomenus HeonpenenéHHocret ['eiizenOepra. TexHuueckue ycTpoHCTBa U
TEXHOJIOTUYECKHE  MPOILECChl:  CHEKTpoMeTp,  (OTO3IEeMEHT, (OTOJATUHK,
TYHHEJIbHBI MHUKPOCKOI, COJHE4Has Oarapesi, cBeToauoa. JlemoHcTpanuu
dotodrpdekT Ha ycTaHOBKE C IIMHKOBOM IutacTuHOW. MccimemoBaHue 3aKOHOB
BHemHero  gotodddekra. HcecmemoBanue  3aBUCHMOCTH  CONPOTHBIICHUS
HOJyIPOBOJHUKOB  OT ocBeméHHoct  CBetonuon. ConHeuHass — OaTapes.
VYyeHnueckuil SKCIepUMEHT, JdabopaTopHble paboThl, npakTukyM HccnenoBanue
dbotopesuctopa. M3Mepenue mnocTtossHHOM IlnaHka Ha OCHOBE HCCIIEIOBAHUS
dboroaddexra. MccaenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepe3 CBETOAUOM OT
HanpspbkeHus. Tema 2. @usuka atoma OMNbITH 0 UCCIAEAOBAHUIO CTPOEHUS aTOMA.
[lnanerapuass moxenbs atoma Pesepdopna. Iloctynmater bopa. Usnydenwe wu
norjiouieHre GOTOHOB MPHU NEPEX0/Ie aTOMA C OJHOIO YPOBHS SHEPTUU Ha JPYTo.
Buasl cnektpoB. CHekTp ypoBHEW sHepruu atoma Bojopoaa. CIOHTaHHOE U
BBIHYKJICHHOE u3iaydyeHue cBera. Jlazep. TexHuueckue yCTpouMCTBA U
TEXHOJIOTUYECKHE TPOLIECChl: CHEKTpalbHBIA aHanu3 (CIEKTPOCKOIl), Jazep,
KBAaHTOBBIM  KommbloTep. JlemoHcTpanmu Mogens ombita  Pesepdopra.
HaGnronenne nuHEWYaThIX CHEKTPOB. YCTPONCTBO H JEHCTBHE CUYETYMKA
MOHM3UPYIOMMX 4acTull. OmnpeaeneHue JIWHBI BOJHBI JIA3€PHOTO HU3JIYYECHUS.



YyeHnueckuid 3KCIEpUMEHT, J1abopaTopHble paboThl, mpakTukyM HaOmronenue
JUHEW4YaToro cnekrpa. KcciaenoBaHue cnekTpa pa3peKeHHOTO aTOMApPHOIO
BOJIOPOJIa ¥ U3MepeHue nocrosinHot Pundepra. Tema 3. @usnka aToMHOTO sijpa U
aneMeHTapHbIX vactull HykinonHnas monens snpa ['eitzenOepra—Banenko. 3apsn
aapa. MaccoBoe umcio sapa. M3orombl. PammoaktuBHOCTH. Anbha-pacma.
OJNEeKTpOHHBI M  TO3UTPOHHBIM  Oera-pacman. ['amMma-usmydeHue. 3aKkoH
paJMOaKTUBHOTO pacnajna. PaguoakTuBHble H30TONBI B npupoae. CBoilcTBa
WOHU3UPYIOIIETO U3Iy4YeHHUs. BiMsHuEe paguoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
EctecTBennbIil poH uznyuenusd. Jlo3zumeTpus. DHEpPrusi CBsI3U HYKJIOHOB B sijipe.
SAnepubie cunbl. JledekT macchl sapa. SAnepHble peakiuu. JleneHue u CUHTE3 saep.
SAnepuble peaktopbl. [IpoGnembl  ynpaBisieMOro TEPMOSJAEPHOIO CHUHTE3A.
DKOJIOTUYECKHUE ACIIEKTHI PA3BUTHSA AI€PHON dHEPreTUKU. MEeTObpl pETUCTpalii U
WCCIICOBAHNS DJIEMEHTAapHBIX 4YacTull. DyHAAMEHTAIBHBIE B3aWMOJCHUCTBUA.
bapuonsl, Me30HbI 1 nenToHsl. lIpeacraBnenne o CrangaptHon moxenu. Ksapk-
TJII0OOHHAsA Mojenb aapoHoB. Dusmka 3a mnpenenamu CTaHZAPTHOM MOJEIH.
Témuas marepuss u TEMHasi sHeprus. EQuHCTBO (u3nueckold KapTUHBI MHpA.
TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHL: JTO3UMETP, Kamepa
BunbscoHna, saepHbIi peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHOPE30HAHCHAs TOMOrpadus. YYeHUYECKUN 3KCIEPUMEHT, J1Ja0OpaTOPHbIE
paboThl, npakTukyM lcciaegoBanue TpekoB 4yacTull (1O TOTOBBIM (hoTorpadusim).
HccnenoBanue pagnoakTUBHOTO (JOHA C MCMOJIB30BAHMEM Jo3uMeTpa. M3yueHue
norjiomenus Oera-yacTul, amtoMuHueM. Paznen 8. DiieMEHTBl acTpPOHOMHUHU U
acTpo(pu3MKHU DTarnbl pa3BUTHS acTpoHOMUU. IIpukiiagHOoe U MHUPOBO33PEHUYECKOE
3HaYeHUE AacTpOHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKU 11 OOBSICHEHUS
OPUPOJIbI KOCMUYECKUX OOBEKTOB. MeTo/Ibl acCTPOHOMHYECKHX HCCIIECIOBAHUM.
CoBpeMEHHbIE ONTHYECKHE TEJECKOIbl, pPaJuOTENeCKONbl, BHeaTMochepHas
actpoHomusi. Bupg 3Bé3mHoro HeOa. Co3Besnusi, sipKUe 3BE3NBI, IJIAHETHI, HUX
Buaumoe nBmwkenue. ComHeuyHas cuctema. ComHne. CoiiHeuHas aKTUBHOCTD.
Uctounuk sHeprun ComHiia M 3BE3A. 3BE37bI, UX OCHOBHBIE XAPAKTEPUCTHUKH.
JuarpamMmMa  «CHEKTpajdbHbIA KJIacC — CBETUMOCTb». 3BE31bl  TJIABHOM
NIOCJIEOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3] TJIABHOU
[1OCJIEAOBATEIBHOCTH. BuyTrpennee CTpOEHUE 3BE3I. CoBpemeHHbIE
IIPEACTABICHNS] O MPOUCXOXKIECHUH U 3BoMounK ConHIa M 3BE3M. DTambl KU3HU
3BE31. Muneunbiii [Iyts — Hama [Nanaktuka. Ilonoxenue n naBwxkenue CosiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raiakTuK. Bcenennas. Pacmmpenne Bceenennoi. 3akon XaO6ma. Pasz0Oeranue
raiakTuk. Teopuss bonbiioro B3peiBa. PenmkroBoe wu3mydeHue. MacmtabHas
cTpykTypa Bcenennoit. Meraranaktuka. Hepeménnbie mpoOiaemMbl acCTpOHOMUHU.



Yyennueckue HaOmonenus HaOmrogenuss 3BE3AHOTO Heba HEBOOPYKEHHBIM
IJ1a30M C HCHOJB30BAHMEM KOMIBIOTEPHBIX MPUIIOKEHUN IS  ONpe/eeHUs
MOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeepHoro nonymapusi 1 sipkue 38€31b1. HaOmonenus B Teneckon JIyHsl, MmiaHer,
TYMaHHOCTEM © 3BE3AHBIX CKOIUIEHUH. @Pusndeckuil mnpakTukym CrocoObl
U3MepeHusl (GU3NYECKUX BEIMYHH C HCIIOJIb30BAHMEM aHAJOTOBBIX M ITU(PPOBBIX
U3MEPUTENbHBIX TPUOOPOB M KOMITBIOTEPHBIX JTaTYMKOBBIX CHCTEM. AOCOTIOTHBIE
U OTHOCHUTENBHBIC TMOTPEIIHOCTH H3MepeHud (usnueckux BenauuuH. OreHka
rpanull norpemHoctedd. IIpoBeneHne KOCBEHHBIX W3MEPEHUM, HCCIeIOBaHUMN
3aBUCUMOCTEN (DU3MUECKUX BEIWYMH, IPOBEpKa MPEIOKEHHBIX TUIIOTE3 (BHIOOP
13 paboT, ONMKMCAHHBIX

B TEMATHUYECKUX pazjiesiax «YUEeHUUYECKUH dKCIIEPUMEHT, J1abopaTopHbie paboTHhI,
npakTukym»). OO0obmaromiee moBTopeHrne OO00IIEHHE U CHUCTEMAaTU3aIUs
collepkaHusl  pa3fenioB  kypca «Mexanukay, «MounekynspHas ~(usuka u
TepPMOJUMHAMUKA», «INeKTpoauHaMuka», «Koynebanuss u BoJHBDY, «OCHOBBI
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas Qusnuka», «IJIEMEHTHI
acTpOHOMHH U acTpodu3uku». Posib (U3MKM U aCTPOHOMHUU B HKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIMAIBLHOM M ATHYECKON cdepax AesATEIbHOCTH YEJIOBEKa,
poJib U MeCTO (PU3UKH M aCTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTHHE MUpa,
3HA4YECHUE ONMCATENBHOM, CHUCTEMAaTU3UPYIOLLIEH, O0O0BSCHUTETTHLHOM 51
MPOTHOCTHYECKOW (PYHKIMN (U3UYECKON TEOpUH, poJib (PU3MUECKOW TEOpUH B
(dbopMHUpOBaHUU MPECTABIECHUN 0 (PU3NUECKON KapTUHE MHUPA, MECTO (PU3HUECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

I[NIAHNPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMHHOCTHBIE PE3VYJIBTATDI

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOTO mpenmera «Du3uka» HJOTHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OIbITA U ONbITA JACATEIBHOCTH B IMPOILECCE pEalv3aliyd OCHOBHBIX HAIPaBJICHUAMN
BOCIIUTATENBHON JEATEIbHOCTH, B TOM YHUCIE B YacTU: 1) TpakIaHCKOIO



BOCIHUTAHUA: C(HOPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUMU OO0YYaloLIerocss Kak
aKTUBHOTO M OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOro OOLIECTBA; MPUHSATHE
TPAJAMIIMOHHBIX  OOIICYETIOBEYECKUX TYMAHUCTUYECKUX U JIEMOKPATHYECKHX
LIEHHOCTEW; TOTOBHOCTh BECTH COBMECTHYIO [ICSITEIBHOCTh B HWHTEpEcax
IPaKJAHCKOrO0 OOIECTBA, y4acTBOBATh B CAMOYIPABJIECHHH B 0Opa30BaTEIbHOU
OpraHu3alliyd; YMEHHE B3aMMOJECHCTBOBATh C COLMAIBHBIMA HMHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM; TOTOBHOCTh K TYMaHUTAPHOU U
BOJIOHTEPCKOM NEATENBHOCTH; 2) MaTPUOTUYECKOTO BOCHUTAaHHS:
c(OpPMHPOBAHHOCTh POCCUUCKON TpakTaHCKON HUJIEHTUYHOCTH, MNaTPUOTU3MA;
LIEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUHCKHMX YYEHBIX B 001acTU (U3UKH U TEXHUKE; 3) TyXOBHO-HPABCTBEHHOTO
BOCIIUTaHUA: C(OPMHUPOBAHHOCTH  HPABCTBEHHOTO  CO3HAHMS, ATUYECKOTO
NOBEACHUS; CIOCOOHOCTh OLIEHMBATh CHUTYallMI0O M NPUHUMAThb OCO3HAHHBIE
pELIeHMs], OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
Yucie B JIEATEIBbHOCTH Y4YEHOIO; OCO3HAHHME JIMYHOTO BKJIaJa B IOCTPOCHHUE
ycToluuBoro  Oyaymiero; 4) 3CTETHYECKOIO  BOCIMTAHUSA:  ICTETUYECKOE
OTHOUIEHHWE K MHpPY, BKIIOUYas 3CTETHKY HAyYHOTO TBOPYECTBA, IPHUCYILETO
¢uznyeckoil Hayke; S5) TPyAOBOrO BOCHUTAHMSI: MHTEPEC K pazIU4HbIM cdepam
npodeCCUOHAIBHOW JIESITEIbHOCTH, B TOM YHCJE CBS3aHHBIM C (QuU3NKoil u
TEXHUKOM, yMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOp Oyayuiei npodeccun u
peanu30BbIBaTh COOCTBEHHBIE KM3HEHHBIE IUIAHBI; TOTOBHOCTh U CIIOCOOHOCTH K
o0pa30BaHUIO U CcaMOOOPa30BaHHIO B 00JlacTH (U3HKM Ha MPOTSHKEHHHM BCEH
XKU3HU; 6) DKOJOTMYECKOTO0 BOCHUTAHMSA: C(HOPMHPOBAHHOCTH 3KOJOTUYECKOU
KyJbTYpbl, OCO3HaHHE TJOOAJIBHOIO XapakTepa HSKOJOTMYECKUX MpodieMm;
IUIAHUPOBAHUE W OCYIIECTBICHUE JCHCTBUM B OKPYXKAIOUICH Cpelle Ha OCHOBE
3HAHMUS LEJIEM YCTOMYMBOIO pa3BUTUS 4eJOBeuYecTBa; Pacimmpenue onbita
JeATEIbHOCTH 3KOJIOTMYECKOW HAINpaBIEHHOCTH Ha OCHOBE HMMEIOIIMXCSI 3HAHUUN
no ¢usuke; 7) I1EHHOCTHM HAYYHOTO TMO3HaHUS: CHOPMHPOBAHHOCTH
MHUPOBO33pPEHHUS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO  pa3BUTHUS
busznyecKoil HayKH; OCO3HAHUE LEHHOCTU HAayYHOU AESITeIbHOCTH, TOTOBHOCTD B
nporecce U3y4yeHUs (PU3UKH OCYLIECTBIIATH MPOEKTHYIO M HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATHI

[lo3HaBaTenbHbIE YyHUBEpCaJdbHblE yueOHblEe JelcTBUA ba3oBbie jormueckue
JNEHCTBUS: CAMOCTOSTENbHO (POPMYNIHpPOBaTh M AKTyaIU3UPOBATh MpodIEMYy,



paccMaTpuBaTh €€ BCECTOPOHHE; OIPEACNATh ILENU JEATeIbHOCTH, 3a/1aBaTh
napaMeTpbl M KPUTEPUU MX JOCTHXKEHHUS, BBISBIATh 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B paccMaTpUBaeMbIX (DU3NYECKHUX SBJICHUSX; pa3padaThiBaTh IJIaH
pemeHust TpoOJieMbl C  Y4YETOM aHAIM3a MMEIOIIMXCS MAaTepUAIbHBIX H
HEMATEpUAIBHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBHI B JEATEIBbHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OLICHUBATH PUCKU MOCJIEACTBUN ESTEILHOCTH;
KOOPAMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSIX PEalbHOrO, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aMMOJICHCTBHSI; Pa3BUBATh KPEATUBHOE MBINIUICHHUE IPU
pellIeHUH XU3HEHHBIX IpoOjieM. ba3zoBrle nccienoBaTenbckue JeHCTBUS: BIIaJICTh
HAyYHOM TEPMHUHOJIOTUEH, KIIOYEBBIMU MOHATHAMU M MeTojdaMu (HU3UICCKOU
HayKH; BJIQJICTh HaBbIKAMH  y4E€OHO-HCCIICIOBATEIbCKOH M IPOCKTHOMU
JEATeIbHOCTH B 00sacT  (U3UKH, CHOCOOHOCTHIO H TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TMOMCKY METOJIOB peIIeHus 3a/iad (GU3UYECKOro COACpKaHUS,
MPUMEHEHUIO PA3JIMYHBIX METOJIOB MO3HAHMUS; BJIAJIETh BUJAMU JCSATEILHOCTH IO
MOJYYEHUIO HOBOTO 3HAHUSA, €ro HHTEpIpeTalu, peoOpa3oBaHUI0 U
MPUMCHECHHUIO B PA3JIUYHBIX YYCOHBIX CHUTYallMSX, B TOM YHCJIE MPHU CO3AaHUU
y4eOHBIX MPOEKTOB B 00J1acTU (DM3UKH; BBISABIATH IPUUYNHHO-CIICICTBEHHBIC CBSI3H
W aKTyaJu3upoBaTh 3ajJady, BBIABUIaTh THUIOTE3y €€ pEIICHUs, HaXOIUTh
apryMeHThl JJIS JOKa3aTeJIbCTBA CBOMX YTBEPKICHUM, 3a/laBaTh mapameTpbl U
KPUTEPUM PEUICHUS;, aHaJIW3UPOBATh TMOJYYCHHBIE B XOJI€ pEIICHUs 3ajlauu
pe3yabTaThl, KPUTHUYECKU OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCJIOBUSIX; CTaBUTh U ()OPMYJIUPOBATH COOCTBEHHBIC 3a7]a4H B
o0pa3oBaTeIbHON ACATEILHOCTH, B TOM YHCJE NPU H3YYCHUU (PU3MKHU; JaBaTh
OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT; YMETh IMEPEHOCUTH
3HaHUSA MO (U3NKE B NPAKTHYECKYIO OO0JACTh J>KM3HEICATCIBHOCTH; YMETh
WHTETPUPOBATh 3HAHMS W3 PA3HBIX IMPEIMETHBIX O0JacTel; BBIIBUTaTh HOBBIC
uJeu, Tpejjiarath OpUrMHAIbHBIE TOAXOJbl M PEIICHHS; CTaBUTh MPOOJeMbl U
3a/1aun, JOMYyCKAarolue ajbTepHAaTUBHBIE pemieHus. Pabota ¢ uHopmaruei:
BJIQJICTh HABBIKAMM TOJIy4eHUsT HH(popMaIuu (U3NUECKOTO COJCpKaHUS U3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATh IOUCK, AaHAIMU3,
CHUCTEMATH3alMI0 M HHTEPIPETANH0 HHOOPMAIMKM Pa3IMYHBIX BHIOB U (HOpM
MPEACTaBICHUS; OIICHUBATh JOCTOBEPHOCTHh HH()OPMAIIUH; UCIIOJIH30BaTh CPEICTBA
WH()OPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OpPTraHU3allMOHHBIX 3a7ad ¢ COOJIFoJeHUEM TpeOOoBaHUM
YPrOHOMHUKH, TEXHUKHU 0€30MaCHOCTH, TUTUEHBI, peCypcoCOepeKeHU S, TPABOBBIX U
ATUYECKUX HOPM, HOPM HHQPOPMAIMOHHON O€30MacCHOCTH; CO3/JaBaTh TEKCThI
(bU3MYEeCKOro COAEpKaHusl B pa3IMuHbIX (opmaTax ¢ y4ETOM Ha3HAUYCHHUS



uHbOpMallMl W LEJIeBOW ayAUTOPUM, BbIOMpas ONTHUMAIbHYIO (opmy
NpEeCTaBICHUS U BU3yaIH3alHH.

KoMMyHUKaTHBHBIE YHUBEpCAIbHbIC YUeOHbIE JEHCTBUSA: OCYIECTBISATH OOLIECHUE
Ha ypOKax (PM3MKU U BO BHEYPOUHOH JIEATEIHHOCTH; PACIO3HABATh MPEANOCHLIKU
KOHQJIUKTHBIX CHUTyallMd W CMsr4aTh KOH(DIUKTBHI; pa3BEPHYTO M JIOTHYHO
U3JlaraTh CBOIO TOUKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB; IOHUMATh U
UCITI0JIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U UHAUBUAYAJIbHON pabOThl; BEIOMPATH
TEMaTUKy U METOJbl COBMECTHBIX JCHCTBUII € y4y€TOM OOLIMX HHTEPECOB, U
BO3MOYKHOCTEM Ka)XJO0ro 4WieHa KOJUIEKTHBA; NPUHUMATh LEJIA COBMECTHOMN
JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHUCTBHS 10 €€ JOCTHKECHHUIO:
COCTABJIATH IUIaH JEHCTBHW, paclpeAcsATh POJIU C y4ETOM MHEHMI Y4YaCTHHKOB,
00CyX/1aTh pPe3yJIbTaTbl COBMECTHOM pabOThI; OLIEHUBATh KAYECTBO CBOETO BKJIaAa
U KaXJIOro YYaCTHUKAa KOMaHIbl B 00 MpeasiaraTh HOBBIE MPOEKTHI, OLICHUBATh
UIEM C TMO3UIUU HOBU3HBI, OPUTMHAIBHOCTH, HPAKTUYECKON 3HAYUMOCTH;
OCYULIECTBJISATh NO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKeHHE, ObITh MHUIIMATHBHBIM. PerynsTuBHbIC
yHHUBEpcaJbHble yueOHble nedcTBus CaMoopranmsanusi: CaMOCTOATEIbHO
OCYILECTBIISITh M03HABATEIbHYIO JEATEIbHOCTD B 00J1IaCTH (PU3UKU U aCTPOHOMHUM,
BBUSIBJISAITH  NPOOJIEMBI, CTaBUTh U  (POPMYJIHpPOBaTH COOCTBEHHBIE 3a/layu;
CaMOCTOATENIbHO COCTAaBIISATh IUIAH PEUIEHUS PACUETHBIX M KAYECTBEHHBIX 3ajad,
IUJIaH BBIOJIHEHUS] TMPAKTHYECKOW pabOThl € YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEW W MpPEANOYTEHUH; JaBaTb OLEHKY HOBBIM
CUTyallUsiIM; pacIIUpSATh paMKd y4yeOHOro mpeaMeTra Ha OCHOBE JIMYHBIX
MPEANOYTEHUI; IeaTh OCO3HAHHBIN BHIOODP, apTyMEHTHUPOBATH €0, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHHE; OLICHUBATh MPUOOPETEHHBIH OIBIT; CIOCOOCTBOBATH
GOpMUPOBAHUIO W TPOSBICHUIO JSPYAUIMH B 00JacTH (UBUKH, TOCTOSHHO
MOBBIIIATh CBOM OOpa30BaTENbHBI M KYJIbTYpHBIH YypoBeHb. CaMOKOHTpOIIb,
HMOIIMOHAJIbHBI MHTEJJIEKT: JlaBaTh OLIEHKY HOBBIM CHUTYyallMsiM, BHOCHUTh
KOPPEKTUBBI B JESTEIbHOCTb, OLIEHMBATH COOTBETCTBUE PE3YJbTATOB LEISIM;
BJa/IeTh HABBIKAMH I103HABATEIbHOU pedieKcHH Kak OCO3HaHHUs COBEPIAaEMbIX
JEUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB W OCHOBAaHWM;
UCIIOJIb30BaTh MPUEMBI pedIeKCuu sl OLEHKH CUTYyalluH, BBIOOpa BEPHOTO
pELIEHUs; YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO NMPUHUMATh PELIEHUS MO MX



CHW)KEHUIO; IPUHUMATh MOTUBBI M apryMEHTHI IPYTUX MPU aHAJIU3€ PE3yIbTaTOB
NeATEIbHOCTH; MPUHUMATH ce0s, MOHMMAasi CBOM HEJOCTATKHM M JIOCTOMHCTBA;
NpUHAMAaTh MOTHUBBI M apPryMEHThl JPYIMX T[pU aHAIU3€ PpPE3yJIbTaTOB
JesATEeIbHOCTH; MPU3HABATh CBOE MPABO W MPaBO JPYrux Ha omubku. B mpouecce
JOCTHKEHHS JINYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOrpaMMbl MO (U3HKE IS
YPOBHSL CpeaHero ooOmero oOpa3oBaHus y OOY4YaIOIIUXCS COBEPIICHCTBYETCSA
OMOLMOHAJIbHBIN VHTEJUIEKT, MIPEANOIAr a0 I c(OpPMHPOBAHHOCTH:
CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHUMATh CBOE HMOILMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOW AMOIIMOHAILHON CeEpHI,
ObITh YBEpPEHHBIM B ceO€; CaMOpEryJIMpOBaHUs, BKJIIOYAIOUIETO CAMOKOHTPOJIb,
YMEHHE MPUHUMATh OTBETCTBEHHOCTb 3a CBOE IIOBEJECHHME, CIIOCOOHOCTH
aJanTHPOBAaThCAd K 3MOLIMOHAIBHBIM U3MEHEHHUSIM W MPOSBIATH TMOKOCTb, OBITH
OTKPBITBIM HOBOMY;IIHI Pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSM; BHYTPEHHEU
MOTHBAlLlMM, BKJIIOYAIOLIEH CTpEMJIEHHME K JOCTWKEHUIO WEeIHM U  yCHexy,
ONTHUMM3M, HWHULMATUBHOCTb, YMEHUE JEHCTBOBAaTh, HCXOId M3 CBOHUX
BO3MOXKHOCTEH; SMIIaTUH, BKIIOYAIOIIENH CIOCOOHOCTh MOHUMATh SMOLMOHAIILHOE
COCTOSIHME JIPYTHX, YUUTHIBATh €0 MPU OCYIIECTBIECHUU OOIIEHHUSI, CTIOCOOHOCTD K
COUYBCTBHIO M  CONEPEKHMBAHUIO; COLMAIBHBIX HABBIKOB, BKIKYAKOLIUX
CIIOCOOHOCTh  BBICTPAWBaTh OTHOIIEHHUS C JPYTUMHU JIIOAbMH, 3a00THUThCH,
nposBisATh UHTEpec U pazpemarb KOHQIUKTEL. [IPEJJMETHBIE PE3VYJIbTATHI K
KoHIly oOyuenus B 10 kiacce nmpeaMeTHble pe3ybTaThl HA YIUIYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00YUAIOLIMXCSl YMEHUN: TOHUMATh POJIb
(GU3UKK B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, IKOJOTHYECKOM, COIMabHOW M
ATUYECKOH cepax NesaTeIbHOCTH YEJI0BEKa, POJib U MECTO (PU3UKU B COBPEMEHHOU
HAyYHOW KapTUHE MHpA, 3HAYCHUE OIUCATEIBbHOW, CHUCTEMATU3UPYIOLIEH,
OOBSCHUTETHLHON U MPOTHOCTUYECKON QYHKIHMHN (HU3NUIECKON TEOPUN — MEXAHHKH,
MOJIEKYJIIPHON (U3MKM U TEPMOJAMHAMHKH, POJb (PU3NYECKOH Teopuu B
(bopMHpOBaHUU MPEACTABICHUIN O (PU3NYECKON KapTUHE MUPA; PA3IUYATh YCIOBHS
MPUMEHUMOCTH Mojieel (PU3NUYECKUX TEJ U MPOLECCOB (SBJICHUHN): MHEpIUATbHAS
cuctemMa OTcuéra, aOCONIOTHO TBEPAOE TEJIO, MarepuaigbHas  TOYKa,
pPaBHOYCKOPEHHOE JBWXKEHHE, CBOOOJHOE TajJeHHe, aOCOJIIOTHO yrpyras
nedopmariisi, aOCOTIOTHO yOpyroe W abCOMIOTHO HEYNPYroe CTOJKHOBEHUS,
MOJIENI Ta3a, >KUJIKOCTH W TBEPAOIO (KPUCTAIUIMYECKOIO) Tela, UACAIbHBIN Tas3,
TOYEYHBINM 3apsiji, OJHOPOJHOE »JJIEKTPUYECKOE II0Je; pazinyaTh YCJIOBUS
(rpaHuIibl, 00JaCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHMMATh BCEOOITUN
XxapakTep (yHIAMEHTAIBHBIX 3aKOHOB U OrPAHMYEHHOCTh UCIOJIb30BAHUS
YaCTHBIX 3aKOHOB; aHAJM3UPOBATh M OOBSICHATH MEXaHUUYECKHE TMPOIeCChl U
SBJICHHS,  WCIIOJb3ySl  OCHOBHBIE  IIOJIOKEHUS W 3aKOHBl  MEXaHWKHU



(OTHOCUTENHHOCTh ~ MEXAaHMUYECKOTO  JBWKCHHS,  (OPMYJIbl  KHUHEMATHKU
PaBHOYCKOPEHHOTO JBHIKEHHUsI, MpeoOpa3zoBaHus [amuies s CKOPOCTH H
nepemenieHus, 3akoHbl HbIOTOHA, MPUHIUMIT OTHOCUTEIBHOCTH ['anmuiiesi, 3aKOH
BCEMUPHOT'O TATOTECHUS, 3aKOHBI COXPAHEHHUSI UMITYJIbCa U MEXaHUUYECKON SHEPTUH,
CBsI3b Pa0OTHI CHJIBI C U3BMEHECHHUEM MEXaHWUECKOW YHEPTUH, YCIOBUS PAaBHOBECHS
TBEPJIOTO Te€Ja), MPU ATOM HMCIOJIH30BATh MAaTEMAaTUUYECKOE BBIPAKEHHE 3aKOHOB,
yKa3bIBaTh YCJIOBHUS MPUMEHUMOCTH (U3MUECKHX 3aKOHOB: IpeoOpa3oBaHUN
["anunes, BTOpOro u TpeThero 3akOHOB HbIOTOHA, 3aKOHOB COXPAaHEHUS UMITYJIbCa
M MEXaHWYECKOW HSHEPTHH, 3aKOHA BCEMHUPHOIO TSATOTEHUS; AHAIM3UPOBATH U
OOBSICHATh TEIUIOBBIC TMPOIECCHl U SIBJICHHUS, HUCMOJb3Yysl OCHOBHBIC IOJIOKCHHS
MKT wu 3akoHBI MOJEKYISIpHON (U3UKHM M TEPMOJUHAMHUKH (CBS3b JIaBJICHUS
UJICAIBHOTO Ta3a CO CPEAHEH KMHETHUYECKOW SHEPrueil TEMJIOBOTO IBHKEHUS W
KOHICHTPAIIMEA €ro MOJIEKYJ, CBSI3b TEMIEPATypbl BEIIECTBA CO CpEIHEU
KHHETHYECKOHU

DHEPIrUEN TEIUIOBOTO JIBM)KEHUS €r0 YACTHUL, CBS3b JABJICHHUS HJICAIBHOTO rasa ¢
KOHIICHTpAIIMEd MOJIEKYJI M €ro TeMIeparypoid, ypaBHeHue MenpaeneeBa—
Kianeiipona, mepBbIl 3aKOH TEPMOJIWHAMMKH, 3aKOH COXPAaHEHUs JHEPIUHM B
TEIUIOBBIX MPOLECCax), MPU 3TOM HCIIOJIB30BAaTh MAaTEMaTUYECKOE BBIPAKECHUE
3aKOHOB, YKa3blBaTb YyCJIIOBUSA INPUMEHUMOCTH YypaBHeHUs MeHaeneeBa—
Knamnetipona; aHaau3upoBaTh U OOBSICHATH SJCKTPUUYECKUE SIBICHUS, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBl AJIEKTPOAMHAMHUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsiaa, 3akoH KylloHa, MOTEeHIMaNbHOCTh AJIEKTPOCTATHYECKOTO
MOJIsl, NMPUHLHWII CYNEPHO3ULNNA DIIEKTPUYECKUX TMOJIEW, TNPHU 3TOM YyKa3bIBas
YCIOBUSL TPUMEHUMOCTH 3akoHa KyrnoHa, a Takke NIPaKTHYECKH BaKHBIC
COOTHOILIEHHMS: 3aKOHBI OMa JUIsl y4acTKa LIENH U JUI 3aMKHYTOW 3JIEKTPUYECKOM
nenu, 3akoH Jhxoyms—Jlenna, mpaBuna Kupxroda, 3axkonsr apages ms
AJIEKTPOJIN3a); OMUCHIBATh (PU3UYECKUE MPOLECChl M  SBJICHUS, HUCHOJb3Ys
BEJIMYMHBL: NIEPEMELIEHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJILC TEJIA U CUCTEMBI TEll,
CUJa, MOMEHT CHUJIbI, JABJICHUE, TIOTEHUIUAIbHAS YHEPTUSI, KWHETUYECKasl SHEPIUS,
MEXaHU4ecKas 3Heprusi, paboTra Cuibl, LIEHTPOCTPEMHUTEIILHOE YCKOpPEHHUE, CHUiia
TSYKECTH, CHJIa YNPYTOCTH, CHJIA TPEHWS, MOIIHOCTb, SHEPTUs B3aWMOJCHUCTBUS
Tena ¢ 3eMien BOIM3M €€ MOBEPXHOCTH, SHEPTHUS yIIPyTron fedopManuu NpyKUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAsI TeMIlepaTypa Tena, paboTa B TEPMOJIMHAMUKE,
BHYTPEHHSSL HEPTUs UACAIBHOTO OJHOATOMHOTO Tra3a, paboTa uaealbHOrO rasa,
OTHOCHUTEJIbHAsA BIIAXKHOCTh Bo3ayxa, KIIJ[ umumeanbHOro TEemioBOro IBUTaTENs;
AIEKTPUYECKOE TI0JIE, HANPSKEHHOCTh SJIEKTPUYECKOTO MOJIA, HANPSHKEHHOCTH
MoJIsl TOYEYHOrO 3apsija WM 3apsHKEHHOrO 1Iapa B BAKYYME U B JIUDJIEKTPHKE,



NOTEHIHAI ANEKTPOCTATUYECKOTO OJIA, Pa3HOCTh HNOTEHINAJIOB,
AJIEKTPOJIBUKYIIAs  CHJIAa, CWJIa TOKA, HANpshKEHHE, MOUIHOCTh  TOKa,
3JIEKTpUYecKasi EMKOCTb INIOCKOTO KOHJIEHCATOPa, CONPOTUBIICHUE y4acTKa LIEMHU C
HOCJIEAOBATEIbHBIM M MAPAJUICNbHBIM COCAMHEHUEM PE3UCTOPOB, HSHEPTUs
AIIEKTPUYECKOTO TIOJS KOHACHCATOpPa; OOBICHATH OCOOCHHOCTH MPOTEKAHUS
buznyecKux SBICHHUM: MEXaHUYECKOE JBIKEHUE, TEIUIOBOE JBM)KEHHE YaCTHI
BEIIECTBa, TEIJIOBOE paBHOBECHE, OpOYHOBCKOE JBIDKeHHE, Juddysus,
UCIIapEHUe, KWUIIEHHWE W KOHJEHCalus, I[UIABJIEHUE M  KpUCTaIA3aIMs,
HAIpPaBJICHHOCTh TEIUIONEpPENaun, OJJIEKTpU3alusl Tell, 3KBUIOTEHLUUAIbHOCTh
HNOBEPXHOCTH 3apsHKEHHOTO NMPOBOJHUKA; IPOBOAUTH UCCIIEOBAHUE 3aBUCUMOCTHU
OJTHOM (PU3NYECKON BEIMYMHBI OT IPYrOoM C MCIOIb30BAHUEM MPSMBIX U3MEPEHUH,
IpU STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATHh PE3YJbTATHI MOTYYCHHON
3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUAE TpaUKOB € y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE HW3MEPEHUM, JAENaTh BBIBOJABI IO pPE3yJIbTaTaM HCCIEIOBAHUS;
POBOJNTH KOCBEHHBIC W3MEpEeHHsI (PM3MUECKHX BEIMYUH, MPH STOM BHIOMpATh
ONTUMAJbHBIA METOJ M3MEPEHUs, OLEHUBATh AOCOIIOTHBIE U OTHOCUTEIIbHBIE
HOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMIA; IPOBOIUTH ONBITHI IO MPOBEPKE
peI0KEHHON TUIIOTE3bI: IUTAaHUPOBATh HKCIEPUMEHT, cobupatp
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, AHAJIMU3UPOBATH IOJYyYEHHBIE PE3YJIbTAThl U
Jenatb BBIBOJ O CTAaTyce MPEIJIOKEHHOM THUIOTEe3bl; COOMI0JaTh MpaBHIia
O0e3omacHOro TpyJda NpH MPOBEACHUM HCCIEAOBaHUII B paMKax Y4yeOHOro
HKCIIEPUMEHTA, TMpPaKTUKyMa M Y4eOHO-MCCIEIOBATENbCKOM M  MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00Opyl0BaHUs; pelaTh pacyETHbIE 3a7]aud C SIBHO 3aJaHHOM M HESIBHO 3a/1aHHOM
bu3MYecKoil MOJENbIO: HA OCHOBAHWU aHAJIN3a yCIOBUS OOOCHOBBIBATH BHIOOD
¢duznyeckoil Mosenu, oTBeyarollel TpeOOBaHUsAM 3a7aud, MPUMEHATh (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAThl (PU3UUECKUX TEOPUN TPU UCTIOIH30BAHUU
MaTEeMaTHYECKUX METOJIOB PEIICHUs 3ajad, MPOBOJUTH Pacu€Thl HA OCHOBAaHUU
UMEIOIINXCS JaHHBIX, aHAJTU3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATH METOIBI
pelieHuss ¢ y4€TOM MOJyYEHHBIX pPe3yJbTaTOB; pelllaTh KayeCTBEHHbIE 3ajayu,
TpeOyrolue MPUMEHEHHs 3HAHWM W3 pa3HbIX pa3fiesioB Kypca (U3HMKH, a Takke
UHTETpalli 3HAaHUN U3 JPYrUX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKIIA:
BBICTpAauBaTh JIOTMUYECKYIO IIEMOYKY PpaCCYKICHHM € OMOpoid Ha H3y4YeHHBIE
3aKOHbBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBJICHUS; UCIOIb30BATh TEOPETUUECKUE
3HaHUS JJ5 OOBSACHEHWS OCHOBHBIX MPHHIMIIOB pPaOOThI HM3MEPHUTEIBHBIX
npuOOpPOB, TEXHUUECKUX YCTPONCTB M TEXHOJOTHYECKHUX MPOIECCOB; MPHUBOIUTH
IpUMEpPHI BKJIaJIa POCCUICKUX U 3apyOex HbIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKH,
B OOBSCHEHHE TMPOILIECCOB OKPYKAIOIIET0 MHUpPa, B pPa3BUTUE TEXHUKU U



TEXHOJIOTHA, aHAJU3UpPOBAaTh H  OICHWBATH  TIOCIEJACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON  JIEATCIIPHOCTH 4YEJIOBEKa, CBS3aHHOW C (QHU3NYECKUMU
mpoIreccaM, C TIO3UIMK JKOJIOTHYECKOM Oe30MacHOCTH, TMPEACTaBICHUN O
palMOHAJIBHOM  MPUPOJIONIOIB30BAHMHU, a TakKe pPa3yMHOM HMCIIOJIb30BaHUH
JOCTH)KCHU HAYKHM W TEXHOJOTHM I JAJbHEHMIIErO Pa3BUTHSA YEIOBEUYECKOTO
oOIIeCTBa; TPUMEHITh pa3IUYHBIC CIOCOOBI  paboThl ¢  WHOpPMAIHCH
(bU3UYECKOT0 COmepKaHUsl ¢ HMCIOJIB30BAHHEM COBPEMEHHBIX WH()OPMAITMOHHBIX
TEXHOJIOTWI, TPU OTOM HCIIONH30BaTh COBPEMEHHBIE WH(OOPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, MepepabOTKH M MpeIbABICHUS y4eOHOW W Hay4HO-
NONyJIIpHOW WHGOPMAIUK, CTPYKTYPUPOBAHMS W HHTEPNpPETAMH HHPOpMAIIUH,
MOJIYY4CHHOM M3  PA3JMYHBIX HUCTOYHUKOB, KPUTHYECKH  aAHAIU3UPOBATH
nojgyyaemyro HUHGPOPMAIMIO U OIEHHMBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIIMXCSl 3HAHWM, TaK M Ha OCHOBE aHaJIM3a HUCTOYHMKA HWH(oOpManuy;
MPOSIBJISITh OPTraHU3AlMOHHBIE W TMO3HABATEIIBHBIE YMEHHUS CAMOCTOSATEIBHOTO
NpUOOPETEHUS] HOBBIX 3HAHUM B TMPOIECCE BBIMOJHEHUS] TMPOCKTHBIX U
y4eOHOMCCIIeIOBATEIBCKUX padOoT; padoTaTh B IPYIINE C UCIIOJHEHUEM Pa3IUIHBIX
COITMAJIBHBIX pOJIeH, MJIAaHUPOBATh PadOTYy TPYMIbI, PAIIMOHAIBHO PACIPEACIISITh
JIESTEIIbHOCTh B HECTAHIAPTHBIX

CUTyalUsIX, aACKBATHO OLICHWBATh BKJIAJ KaXKJIOTO W3 YYACTHUKOB TPYIIIBI B
pElIeHre paccMaTpuBaeMoil MPOOJIEMbl; MPOSBISATH MOTHUBALMIO K Oymymiei
poeCCHOHANBHON JEATEIBHOCTH TO CIEIHAIBHOCTAM (PU3UKO-TEXHUYECKOTO
npodpunst. K konmy oOyuenuss B 11 kiacce mnpeaMeTHbIE pe3yibTaThl Ha
yrayOJeHHOM YpPOBHE JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Yy OOyYarOIIMXCA
YyMEHUM: TOHUMaTh poOJb (PU3UKA B IKOHOMUUYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
B COBPEMEHHOM HAyYHOW KapTUHE MHpPA, POJIb ACTPOHOMHHU B IPAKTHUYECKOU
JNEATEIbHOCTH YEJOBEKa W JAJbHEWIIEM HAYyYHO-TEXHUYECKOM DPa3BUTHH,
3HA4YECHUE ONMCATENBHOM, CUCTEMAaTU3UPYIOLLIEH, O0O0BSCHUTETTLHOM 51
MPOTHOCTUYECKON  GyHKIUN  (Qu3nueckol Teopur —  DICKTPOJIUHAMUKH,
CHEeUaIbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (PU3MKH, poib (HU3NUECKOU
Teopud B (HOPMHUPOBAHUM MPEJCTABICHUNA O (DPU3UUECKON KapTUHE MHUpa, MECTO
(bU3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUM O TMPUPOJE; PA3JIMYaTh YCIOBUS NPUMEHUMOCTH MOJEIEH
bu3MYecKuX TEI U TPOLECCOB (SIBJICHHI): OMHOPOIHOE DIEKTPUYECKOE W
OJTHOPOJTHOE MAarHUTHOE TMOJsl, TAPMOHWYECKUE KOJICOAHUs, MaTeMaTHUYCCKUIl
MAasITHUK, WJCATbHBIA NPYKUHHBIA MAsTHUK, TADMOHUYECKUE BOJIHBI, UICATbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKas JIMH3a, MOJIEJIed aToMa, aTOMHOro sijapa |



KBAaHTOBOM  MOJEIM CBETA, pas3luyaTh YCJIOBHS  (TpaHUIBI, 00JIACTH)
OPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB, TIOHMMAaTh BCEOOLIUMH  XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB;
aHAIM3UPOBATh U OOBSICHATH AJICKTPOMArHUTHBIE TIPOLIECCHI U SIBJICHUS, UCTIONIb3YsI
OCHOBHBIE TMOJIOKEHUSI M 3aKOHBI 3JICKTPOJIMHAMUKH W CIEUUAIBHON Teopuu
OTHOCUTEIBHOCTH (3aKOH COXpPAHEHHUs HIIEKTPHUYECKOro 3apsna, cuia Amiepa,
cuna JlopeHiia, 3aK0H 3JIEKTPOMarHUTHOW MHIYKIIWH, ripaBwiio JleHia, cBs3p J/1C
CAaMOMHIYKIIMH B JIEMEHTE AJIEKTPUYECKOM LENMU CO CKOPOCTHIO U3MEHEHUS CHJIBI
TOKa, TIOCTYyJaThl CIEUUAIBbHON TEOPUU OTHOCUTEIBHOCTH  ODUHIITEHHA);
aHAIM3UPOBaTh U OOBSACHATH KBAHTOBBIE MPOILIECCHl M SBJICHUS, HCIOJIb3YS
MOJIOKEHUST KBaHTOBOW (pu3uku (ypaBHeHUEe OiHIITEeHHa s ¢doTodrddexra,
IIEPBBIA U BTOPOM NOCTYJIAThl bopa, MPUHIKAII COOTHOIIEHUSI HEONPEAETEHHOCTEN
['eit3enOepra, 3aKOHbI COXPAHEHHUS 3apSAJ0BOTO U MAacCOBOTO YHCEN U SHEPTUU B
SJIEPHBIX PEAKIUSIX, 3aKOH PaJMOAKTUBHOTO pacmaja); OMUCHIBAThH (PU3MUecKue
MPOIIECCHl U SIBJICHUS, WCIOJB3YysS BEIWYUHBI: HANPSHKEHHOCTH AJIEKTPUUECKOTO
MoJsi, TMOTEHUUAN BJEKTPOCTATHYECKOTO IOJs, Pa3HOCTh IOTEHUHAJIOB,
ANEKTPOABUKYIAS CUIa, MHAYKIUS MArHUTHOTO MOJIsI, MATHUTHBIA MOTOK, CHJIA
Amrnepa, WHAYKTUBHOCTb, DJICKTPOJBIXKYIIAsA CHJIA CAMOWHAYKIWH, SHEPrus
MarHUTHOTO TMOJIsi TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI HMMITYJIbC, MOJTHAs
DHEPrusi, SHEPrusi MOKOSI CBOOOJHOW YACTHIIBI, DHEPTUS M UMIIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBSA3H sIIpa;

OOBSACHATh OCOOEHHOCTH MPOTEKAHMS (PU3UUECKUX SIBICHUM: 3JEKTPOMArHUTHAS
WHAYKIUS, CaMOMHAYKIUS, PE30HAHC, WHTepPEepeHiuss BOJH, AUPpakius,
JUCHIEpCHsi, TMIOJIHOE BHYTPEHHEE OTpaxeHue, QorodniekTpuueckuii 3ddext
(potoaddexr), anbdan Geta-pacmansl saep, raMma-u3iaydeHue saep, GusndecKkue
IPUHLIMIIBI CHEKTPAILHOTO aHaiMu3a U paboTHl Jia3epa; ONpeneisTh HalpaBlICHUE
WHAYKIUW MarHATHOTO MOJs TNPOBOJAHMKA C TOKOM, CWJIbI AMIlepa U CHIIBI
JlopeHua; cTpouTh H300pak€HHE, CO3AaBAEMOE IUIOCKUM 3€pKajoM, TOHKOU
JIMH30M, U PACCUUTHIBATH €r0 XapaKTEPUCTUKU; MPUMEHSITh OCHOBOIOJIATaIOIINe
ACTPOHOMHUYECKUE TOHSTHS, TEOPUU M 3aKOHBI JIs aHajau3a U OOBIACHEHHMS
(bu3MYecKuX MPOLIECCOB, MPOUCXOIAIIMX B 3BE37aX, B 3BE3AHBIX CHUCTEMAaX, B
MEXTaJIaKTUYEeCKON cpezie; JIBHJKEHUS HEOECHBIX Tel, HBOJIONUU 3BE3A U
BceneHnHolt; mpoBOAWTH HCCIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIMYUH C
UCITOJIb30BAaHUEM TNPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(bukcupoBaTh pe3yJbTaThl MOJYUYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIE TpapuKOB C YYETOM aOCOJIIOTHBIX MOTPEIIHOCTEH H3MEpPEeHUH, JaenaTh
BBIBOJIBI 110 PE3YJIbTATAM HCCIEIOBAaHUSA; IPOBOAUTH KOCBEHHBIC HM3MEPECHUS



bu3nyecKux BEIMYMH, MPH 3TOM BBIOMPATh ONTHUMAJIBHBIM METOJ H3MEpEeHus,
OLIEHUBATh A0COJIIOTHBIE U OTHOCUTEJIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
U3MEPEHHUM; TIPOBOAUTH ONBITHI 110 IIPOBEPKE IPEMIOKEHHONW THIIOTE3bI:
IUIAHUPOBAaTh ~ JKCIIEPUMEHT, COOMpaTh  SKCHEPUMEHTAIbHYIO  YCTAHOBKY,
aHAIM3UPOBaTh IOJIYYEHHBIE pe3yJbTaThl W JIeJaTh BBIBOJ O CTaryce
NPEMIOKEHHOW  TUIOTE3bl;  ONHCHIBATH  METOABl  IOJYYEHUS  HAYYHBIX
ACTPOHOMHYECKUX 3HAHUM; coOmoaTh mpaBwia OE30MacHOTO TpyJda MpH
IPOBEICHUH HCCJIEAOBAHMI B paMKaxX Y4e€OHOro 3KCIEPUMEHTA, MPaKTUKyMa M
y4e0HO-UCCIIEIOBATENILCKOM M IMPOEKTHOM JEATEIBbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOPAaTOPHOTO 000PYAOBAHHUS; PEIIaTh PACUETHBIE
3aJaud C $IBHO 3a/JlaHHOM W HESIBHO 3aJaHHOM (PU3MYECKOW MOJENbI0: Ha
OCHOBAHMM aHaJW3a YCIOBUS BBIOMpATh (PU3MUYECKUE MOJIENH, OTBEYAIOIINE
TpeOOBAaHMAM 3a/laud, HNPUMEHATH (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NOCTYJaThl (PU3NYECKUX TEOPUU MPHU HCHOJIb30BAaHUM MATEMATHYECKUX METOJ0B
pelieHuss 3aAad, MNpPOBOAUTH pacy€Tbl HAa OCHOBAaHUM MMEIOLIUXCS JAHHBIX,
aHAIM3UPOBAaTh PE3YyJbTaThl U KOPPEKTUPOBATh METOJbI PEUIEHUS C YYETOM
NOJyYEHHBIX  PE3yJbTaTOB; pellaTh KayeCTBEHHbIE 3ajayd, Tpedyrolue
IPUMEHEHHUs] 3HAaHUN U3 pa3HbIX Pa3lesioB Kypca (PU3UKH, a TAKKE WHTErpaluu
3HAHWM W3 JPYrux MpPeAMETOB €CTECTBEHHO-HAYYHOIO IIMKJA: BBICTPAaUBATH
JIOTUYECKYIO LIEMOYKY pPacCyKIE€HUH ¢ OMOpOM Ha H3YyYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3MYECKHE SIBJICHHS; UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS
Ui OOBSICHEHUS OCHOBHBIX MPUHUMUIIOB PAaOOThl HM3MEPUTENbHBIX MPUOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJIOIMYECKHUX MTPOLIECCOB;

MPUBOJUTHL MPUMEPHI BKJIala POCCUUCKUX W 3apyOCKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKW, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKU M TEXHOJOTUH; aHAJIM3UPOBATh U OIICHUBAThH IMOCJEICTBHUSI OBITOBOW U
MPOU3BOJICTBEHHOM  JIESITEIbBHOCTU 4YEJIOBEKAa, CBA3AHHOM C  (U3UYECKUMU
MpolleccaMH, C TIO3MIMK DKOJOTHYECKON O€30MacHOCTH, TMPEACTABICHUN O
pallMOHATIBHOM  MPUPOJIONIOIB30BAHUU, a TakKe pPa3yMHOM HCIIOJIb30BaHUU
JOCTUKEHU HAYKW U TEXHOJIOTMW IS NAJTBbHEMIIETO Pa3BUTHUS YEIOBEYECKOIO
OOIIECTBa; MPUMEHATh pa3u4Hble CHOCOOBl  paboThl ¢  WHpOpMaIMel
(bU3UYECKOT0 COACP)KAHUSI C MCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX
TEXHOJIOTWI, TPU OTOM HCIOJH30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIC
TEXHOJIOTUM IS TIOMCKA, TEpepadOTKU U TPEHbIBICHHUS Y4eOHOW W HAy4dHO-
NOMyYJSIPHOW MHGOPMAIMK, CTPYKTYPUPOBAHUSA M HHTEpIIpeTaruu uHpopmaimu,
MOJYYEeHHOM M3  PA3JUYHBIX HCTOYHUKOB, KPUTHYECKH  AHAJIU3UPOBATH
NoJIy4aeMyl0 MH(OpMalMI0O W OLEHUBATh €€ JOCTOBEPHOCTh Kak Ha OCHOBE



UMEIOLINXCA 3HAaHWM, TaKk W Ha OCHOBE aHalu3a MCTOYHHMKA HWH(GOpMaLUU;
IPOSBILITE OPraHU3ALMOHHBIE W IIO3HABATENIBHBIE YMEHMSI CAMOCTOSTEIBHOIO
OpUOOpEeTEeHUs] HOBBIX 3HAaHMM B IPOLIECCE BBIIOJHEHUS IPOEKTHBIX U
y4e0OHOUCCIIEI0BATENBCKUX Pab0T; paboTaTh B rPyMIE C UCIIOJHEHUEM Pa3INYHbIX
COLIMAJIBHBIX POJIE€H, MUIAHUPOBATh PadOTy TPYIIIbI, PALMOHAIBHO PACHPEACIATh
JEATEIbBHOCTh B HECTAHJAPTHBIX CUTyalUsX, AaJEKBaTHO OLICHUBATH BKJIAJ
KaXIOTO0 U3 YYaCTHHUKOB TPYIIBl B PEIICHHE paccMaTpUBAaEMOU MPOOIEMBI;
OpOSIBIISATh MOTHBALMIO K Oyaymiedl mnpodeccuoHaNbHON JeATEIbHOCTH 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

Tematuueckoe IIJIAHUPOBAHHC.

10 xmacc



Buasbl

BeliecTBa. ®a3oBbIe

Oecena

AeATeTbHOCTH DJIEKTPOHHBIE
KosmnuyecrBo
Ne  HaummenoBaHue pa3neioB KontposbHbie o0y4arommuxcs (uudposbie)
/n H TeM NPOrpaMmbl Bc;‘:‘)COB padoThbI € y4eToM o0pa3oBaTe/bHbIE
padoueit pecypchbl
NPOrpaMMsl
BOCIIMTAHUSA
1 Hayunslil MeTOZ NTO3HAHMS 6 AyKnnoH
IIPUPOABI 3HAHUU
Kunemaruka 10 1 I'pynmosas
pabota
3 JluHamMuka 10 1 AyKHI{OH
3HaHUUI
4 Cratika TBEPIOrO TeNa 5 1 Pabora B mapax bubmoreka [JOK
https://m.edsoo.ru/7f415b90
5 3aKOHBI COXPAaHEHHUS B 10 1 I'pynnoBas
MEXaHUKE pabota
OcHOBBI AYKIIMOH
MOJIEKYIAPHOKUHETUYECKON 15 1 3HaHUU
TEOPUHU
Tepmonunamuka. TerioBsie 20 1 WNurepaktuBubie  bubmuorexa [HOK
MallHbI METOIBI https://m.edsoo.ru/7f415b90
ArperaTHble COCTOSIHUS 14 1 DBpUCTUYECKAS



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

MEePCXOabI

CutyanmoHHo-
9 DIIEKTPUYECKOE TTOJIE 24 poJieBast
UTPa,KOHCUIIUYM
10 [locTossHHBIN 24 I'pynmosas
AIIEKTPUYECKHUI TOK pabota
11 TokH B pa3nu4HBIX cpeaax 6 CHTYaIHOHHO- bubmmotexa LIOK
poJieBas urpa https://m.edsoo.ru/7f415b90
12 ®usnyeckuii NPaKTUKYM 16 I'pyninoBas
Pe3epBHOE Bpems 10 pabora

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOI'PAMME

170



https://m.edsoo.ru/7f415b90

11 KJIACC

KoaunyecTBO 4acoB

DJIEKTPOHHbIE
No HauveroBanue Buasl gesre1bHOCTH (undposbre)
g PACTOBHTEM Bcero Kontpoasusre 00y4aKoIUXCsl ¢ Y1eTOM o0pa3oBaTe/ibHbIE
TpOrpamMmet padoTe! padoyeii mporpaMmeI pecypeb
BOCIIUTAHMSA

MeKTpOMHAMIKa 57 1 WNuTtepaktuBHble MeTOABl  bubnnoreka [{OK
https://m.edsoo.ru/7f415b90

Kone6anus u BOJIHbI 60 2 ['pynmoBas pabota

OCHOBBI CIELIMATIEHON OBpucTHueckas oecena

TEOPUU 5 1

OTHOCHUTEJIbHOCTHU

Kpatosas hisika o5 AYKIIMOH 3HaHUI bubmuoteka [JOK
https://m.edso0.ru/7f415b90

DNIeMEHThI ACTPOHOMHHU 12 PaboTa B mapax
U acTpo(U3UKH

Du3znuecKuii 16 ['pynmoBas pabota

MPaKTUKYM

[ToBTOpEeHwme, CuTyanmoHHO-poJeBast

o0o01eHue, 15 UTPa,KOHCUIINYM, TPEHUHT

CHUCTeMaTHU3alHs

3HAHUU

Peseps 10



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne [ara uudposbie
n/n Tema ypoka Bcero Konrpoabubie U3yUYeHUs o0pa3oBaTeJibHbIE
padoThI pecypehI
1 ®dusrka — GyHIaMEHTaIbHAS HayKa 1 0
O MpUpoAe
Hayunb1ii MmeTo1 mo3HaHus u
2 METO/Ibl UCCIIeIOBaHUS (PUBUUECKUX 1 0
SIBJICHUI
DKCHEPUMEHT U TEOPHUS B IPOIIECCE
3 no3HaHus npuposl. Habmonenue u 1 0
IKCIIEPUMEHT B (pr3uKe
4 CrnocoObl nu3mMepeHus pu3ndecKux 1 0
BEITNYNH




AOGCOIOTHAS ¥ OTHOCUTEIIbHAS
IIOTPEIIHOCTH U3MEPEHNUN
(bU3UYECKUX BEIMUNH

MopenupoBanue B pusuke. Pois u
MecTo (pu3uku B GopMHUpPOBAHUHU
COBPEMEHHOW HAYYHOUN KAPTHUHBI
MHpA, B IPAKTUYECKON
NESITEIbHOCTH JIIOJIEN

Mexannudeckoe asmxkenue. Cucrema
otrcueta. OTHOCHUTEIHLHOCTD
MEXaHUIECKOTO ABMKEeHUS. [Ipsmas
1 oOpaTHas 3a/layd MEXaHUKHU

Pagnyc-BexTop MarepuanbHOU
TOYKH, €r0 NPOCKLHNHU HA OCH
KoopauHat. TpaekTopus.

PaBHOMEpHOE NIPAMOIIMHENHOE
nBwkenue. ['paduueckoe onrcanue
PaBHOMEPHOI'O MPSMOJIMHEWNHOTO
JIBUKCHUS

10

11

CnoxeHue nepeMereHuil u
ckopocTei. Pemenne 3anaq
HepaBHOMepHOE NBUKEHUE.
MTrHoOBEHHAs CKOPOCTh. Y CKOPEHHUE.
[IpsamonunerHoe




12

['padprueckoe onucanue
MPSIMOJIUHEUHOTO JIBUKEHUS C
MOCTOSTHHBIM YCKOPEHUEM

13

CBo0OoHOE NaZicHuE. Y CKOpEeHue
cBOOO/IHOTO Na/IeHus. 3aBUCUMOCTb
KOOpAMHAT, CKOPOCTH, YCKOPEHUS
OT BPEMEHH U UX rpauKu

14

JIBr>keHue Tena, OpoIIeHHOTO 0T
YTJIOM K TOPU30HTY

15

KpuBOJIMHENHOE NBUKEHHUE.
JIBMKEHHE TIO OKPYKHOCTH.
YriioBas u TMHENHAsA CKOPOCTh.
ITepuona u gacrora.
LleHTpOCTPEMUTETBHOE U MOJIHOE
YCKOpEHUE

16

17

18

19

KouTtponbsHas pabota o teme
"Kunemartuka"

[lepBoiii3akoH HproTOHA.
NHepunalibHbIe CUCTEMBI OTCUETA.
[IpyHLIMTO OTHOCUTENIBHOCTH
anunes

Cuna. PaBHOAEHCTBYIOIIAS CUJIA.
Bropoii 3axkon Herotona. Macca

Bzaumopericteue Tein. Tperuid




3ak0oH Hrrorona

20

21

22

[IpyHIMT CyNEepO3uIUU CHJL.
Pemenue 3a1a4 Ha NpUMEHEHHE
3ak0oHOB HproToHa

3aKOH BCEMUPHOTO TSATOTEHUS.
OKBUBAJICHTHOCTh IPABUTALIMOHHON
Y UIHEPTHOW Macchl

Cuita TSKECTH M YCKOPEHHUE
CBOOO/IHOTO IaJICHUS

23

JIBr>KeHne HeOECHBIX Tel U UX
VCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHMYECKAsi CKOPOCTh. 3aKOHBI
Kemnepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

25

Cuna tpenus. [Ipupoaa u BUIbI cuil
TpeHus. [[BrKeHne B KUIKOCTH U
rase ¢ yu€ToM CHJIbI COITPOTUBIICHUS
Cpensl

26

27

Hasnenue. ['mapocrarnyeckoe
napienue. Cuna Apxumena
AOCOIOTHO TBEPIOE TETIO.
[TocTtynaTensHOE U BpalllaTebHOE
JBIKEHUE TBEPAOTO Teja




28

MOMEHT CHJIBI OTHOCHUTEIBHO OCH
BpauieHusd. [lnedo cubl

29

CrnoxeHue CHil, IPUII0KEHHBIX K
TBepAOMY Teny. LlenTp Tsxectn
Tela. Y CI0BUs paBHOBECUS
TBEpPOro Tesa. Buasl paBHOBECUS

30

31

32

33

34

Pemrenune 3amau

KoHnTtponbHas padboTta 1o Teme
"Ilnaamuka. CTaThka TBEPAOTO
Tema"

Nmnynbc MaTepuagbHOU TOUKH,
CUCTEMBI MATEPUAIBHBIX TOYEK.
[{enTp Macc cucTeMsl
MaTepUalIbHBIX TOUEK. Teopema o
JBH>)KCHUU LIEHTPa Mace

WMItynbC CUITBI U ©I3MEHEHUE
MMITYJIbCA TeJa. 3aKOH COXPAHEHUS
uMItysbca. PeakTuBHOE JBUXKEHUE

MomeHT umnynbca MaTepruaibHON
ToukHu. [Ipencrasnenue o
COXpPaHEHUH MOMEHTA UMITYJIbCA B
LEHTPAJIbHBIX MOJIAX

35

Pemenue 3agau

36

Pabora cuibl Ha MaJIOM U HA




KOHEYHOM TIepEMEILICHHH.
['padmueckoe mpencTaBieHue
paboThI CUJTbI. MOIIHOCTD CHJIBI

37

Kunernueckas sneprusi. Teopema
00 M3MEHEHUN KUHETUYECKOU
SHEPIUM MaTepUaIbHON TOUKHU

38

[TorenuuanbHbiE U
HENOTEHIUAIbHBIE CUJIBI.
[TorennuanbHas s3Heprus. Bropas
KOCMHMYECKast CKOPOCTb

39

TpeTps KocMUYECKasi CKOPOCTb.
CBs13b 1 paboThl HEMOTEHITUATBHBIX
CUJI C U3BMEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAaHEHHUS] MEXaHUYECKOMN
SHEPrUu

40

Yupyrue u Heynpyrue
CTOJIKHOBEHHS. Y PaBHEHHUE
bepnymm s uaeanbHOM
KUJIKOCTH

41

KonTtponbsHas paboTta o teme
"3aKOHBI COXpPaHEHHS B MEXaHUKE»

42

PazButune npeacrasiieHU 0
npupoze TerioTel. OCHOBHBIE
nosioxerust MKT. uddyzus.




BbpoyHoBCcKO€ BUKEHUE

CrtpoeHue razo00pa3HbIX, JKUIKUX U
TBEPJBIX TN XapaKTep ABUKCHUS

43 Y B3aMMOJICHCTBHS YaCTHUIL
BEIIECTBA
Macca u pazMepbl MOJIEKYJT

44 (aromoB). KonuecTBo BelecTna.
[TocTosiHHas ABorajipo

45 Temneparypa. TermnoBoe
paBHoBecue. [lIkana [enbcus

46 Pemenue 3amau

47 WNneanbHblil ra3. 'a30BbIe 3aKOHEBI

48 YpaBuenune Menaeneena -
Kianeipona. Pemenue 3anau

49 AOcouoTHas Temneparypa. 3akoH
JlanbToHa
W3omporieccsl B HaeaabHOM rase ¢

50 MOCTOSTHHBIM KOJINYECTBOM
BEII[ECTBA
['paduueckoe npeacTaBieHue

51 H30IPOIIECCOB: U30TEpMa, U30X0pa,
n3obapa

52 OcnoBHoe ypaBHeHue MKT

53 Pemenue 3amau




54

55

CBs13p a0COIOTHOM TeMIIepaTyphbl
TEPMOAMHAMUYECKON CUCTEMBI CO
CpPEeIHEN KNHETUYECKOU dHEpruen
IIOCTYNATEIBbHOTO TEIIOBOTO
JBUKECHUS €€ YaCTHUL]

O0001IeHE U CUCTEMATHU3ALNS
3HaHui 1o teMme "OcuoBel MKT"

56

KonTtpoabHas paboTa o Teme
"OcHoBsl MKT"

57

TepMoauHaMuUecKasl CUCTEMA.
3aganue BHEIIHUX ycinoBui aiis T/1
cucTteMbl. BHeNIHNE U BHYTpEHHUE
napametpsl. [lapametpsr T/]
CHUCTEMBI KaK CpPEIHUE 3HAYEHHUS
BEJIMYMH, ONTMCHIBAOIINX €€ Ha
MHKPOCKOTTUYECKOM YPOBHE

58

HysneBoe Hauano TepmMoIuHAMUKH.
CamornpousBosbHas penakcanus T/
CHUCTEMBI K TETJIOBOMY PAaBHOBECHIO

59

Mopens ujieanbHOTO ra3a B
TEPMOJUHAMUKE. Y CIIOBUS
MIPUMEHUMOCTH 3TOW MOJICIIN

60

YpaBHenne Menaeneena -
KnanelipoHa u BeIpaxxeHHe 11t
BHYTPEHHEW YHEPTUU




61

Bripaxkxenue 11t BHyTpEHHEN
SHEPTUU OJTHOATOMHOTO HIEATBHOTO
raza. KBasucraruueckue u
HECTATUYECKUE MPOLIECCHI

62

DnemeHTapHas paboTa B
TepMoOIMHAMUKe. Berancienne
paboThI Mo TpaduKy mporecca Ha
pV-nuarpamme

63

Temnonepenayda kak crnocod
WU3MEHEHUS] BHYTPEHHEW SHEPTUH
TJI cuctembl 6€3 COBEPILICHHUS
paboThI

64

KonBek1usi, TenIonpoBOIHOCTb,
V3JIy4YCHUE

65

KonngecTBO TEIJIOTHI.
TennoéMmkocTh Teaa. Y aeabpHas U
MOJISIpPHASI TETUIOEMKOCTH BEIIECTBA.
Y nenpHas TEMJI0TAa CTOPAHUS
TOILINBA

66

67

68

Pacuér konmuecTBa TENIOTH IPU
TeIionepeaaye

[Tonsarue 00 aguabaTHOM IpoIiecce.
IIepBbIil 3aKOH TEPMOAUHAMUKA

KonnuecTBo TermioTel 1 paboTa Kak




ME€pbl U3BMEHEHUS BHYTPEHHEN
sHeprun T/l cucremsl

BTopol 3ak0H TEpMOAUHAMUKH 151
PaBHOBECHBIX M1 HEPABHOBECHBIX

69
nporieccoB. HeoGpaTumocThb
MPUPOJIHBIX TPOILIECCOB

70 [TpyuHUMIIBI IEUCTBUS TEILIOBBIX
MaIIlyH.

71 MakcumanbHOoe 3HadeHue KII/].
ukn Kapuo

12 Pemrenue 3amau
DKOIOTUYECKHE aCIIEKThI

73 HCIIOJIb30BAHUS TEIJIOBBIX
nBuraresen. TermmoBoe 3arpsi3HeHue
OKPY KaIOIIEH CPEbI

74 Pemrenne 3amau
O0o0011IeHNE U cCUCTEMATH3ALINS

75 3HaHUM 1o TeMe ""TepmoarHaMuKa.
TenmoBbie MaIMHBI"
KonTtponbsHas paboTta 1o Teme

76 "Tepmoannamuka. TernmoBbie
MamuHe!"

77 [TapooOpa3oBaHue 1 KOHACHCAITHS.

Hcnapenue u kurieHue. Y geabHas




TCIIJIOTA Hap006pa3OBaHI/IH

78

79

HacpliieHHbIe 1 HEHACHIIIIEHHBIE
napbl. KauecTBeHHast 3aBHCHMOCTh
TUTOTHOCTH ¥ JIaBJICHUSI
HACBIIICHHOTO TIapa OT
TEMIEPATYPhI, UX HE3ABUCUMOCTD
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBHUCHUMOCTB TEMITEPATYPHI
KUTICHUS OT JABJICHUS B KUAKOCTU

Bnaxxnocth Bo3ayxa. AOGCOMOTHAsS
A OTHOCHUTEIbHAS BIAKHOCTH

80

81

82

83

Pemrenune 3amau

Teépnoe teno. Kpucrammuueckue n
amopdHbIe Tena. AHU30TPOIUS
CBOWCTB KPUCTAJIJIOB

[InaBneHre U KpUCTAIUIU3ALIMSL.
VY enbHas TemoTa MIaBJICHUS.
CyOnumanust

Hedopmarnmu TBEpAOTO TENA.
Pactsokenue u cxxatue. CABur.
Mopyne IOnra. IIpenen ynpyrux
nedopmarimii

84

TermioBoe pacliMpeHue KUIKOCTEN
Y TBEPABIX TEJI. AHTAPMOHHU3M




TETJIOBBIX KOJICOaHUM qacTHuIl
BCIICCTBA

85
86

[IpeoOpa3zoBaHue SHEPTHUH B
(ba3oBbIX Mepexoiax

VYpaBHeHUE TEMIOBOTO OajIaHC

87

YPaBHCHI/Ie TETJI0OBOro OajilaHc

88

89

90

91

92

[IoBEpXHOCTHOE HATSKEHUE.
Kanumisipuasie saBienus. /lapnenue
10/ UCKPUBJICHHOW IIOBEPXHOCTHIO
xunkoctu. opmyna Jlamnaca

O0001IeHNE ¥ CUCTEMAaTH3aIUs
3HaHUU 10 TeMe "ArperarHbie
COCTOSIHUS BellecTBa. PazoBbie
nepexobl"”

KoHnTtponbsHas padoTta o teme
"ArperaTHble COCTOSIHUS BEILIECTBA.
da3oBbI€ Mepexoanl”

DJIeKTpU3aLMs TEI U €€
MPOSIBJICHUA. DJIEKTPUUECKUMN 3apsi/l.
JIBa BU1a SJIEKTPUYECKHUX 3aPAIOB.
[TpoBOHUKH, TUDIICKTPUKH U
MOJYIIPOBOJHUKHU

DJIEeMEHTAPHBIN JIEKTPUYECKUAN
3apsi. 3aKOH COXPaHEHUS




QJICKTPUYICCKOI'O 3apsaaa

93 BzaumopeiicTBre 3apsa10B.

Toueunsle 3apsiabl. 3akoH Kynona

94 Perenue 3agau

Dnektpudeckoe noJie. Ero nericteue
Ha 3JICKTPUUECKUE 3aPs]Ibl

95

Hanpssk€HHOCTB JIEKTPUYECKOTO
nosist. [IpoOueblit 3apsia. Jlunuu

96 HaIpsKEHHOCTH 3JIEKTPHUYECKOTO
noJist. OTHOPOJHOE IEKTPUUECKOE
110JIE

HOTeHI_II/IaJIBHOCTB
97 QJICKTPOCTATHUYICCKOI'O ITOJIA.

PasHocThs moTeHINaIoOB U
HANPSHKCHUE

[ToreHnumanbHas SHEprus 3apsiaa B
08 AIEKTPOCTATUYECKOM IIOJIE.

HOTGHHI/IEU'I QJICKTPOCTATUICCKOI'O
I10JI4

CBs13b HANPSHKEHHOCTH TOJIS U
99 Pa3HOCTH MOTEHITUAJIOB JIJIS
AJIEKTPOCTATUYCCKOTO ITOJIS

100 [TpuHMI cynepno3unuu

AIEKTPUYECKUX TOJIEN




101

Pemenue 3agau

[Tone Toueunoro 3apsana. [lone

102 .
PaBHOMEPHO 3apsKEHHOU chephl
[Tone paBHOMEPHO 3apsKEHHOTO I10

103 00BéMy mrapa. [lome paBHOMEPHO
3apsHKEHHON 0€CKOHEUHOM
MJIOCKOCTH
[IpoBoHUKM B

104 AIEKTPOCTATUYECKOM TIOJIE.
YcnoBue paBHOBECHUS 3apsA0B

105 JIMDIEeKTPUKY U TIOTYTIPOBOJHUKHU B
AIEKTPOCTATUYECKOM TOJIe
Konnencatop. DIeKTpOEMKOCTb

106 KOHJIEHCATOpa. DIEKTPOEMKOCTh
MJIOCKOTO KOHJIEHCATOpa

107 [TapannensHOE coeTMHEHUE
KOHJIEHCATOPOB

108 ITocnenoBaTenbHOE COeTUHEHIE
KOHJICHCAaTOPOB

109 DHeprus 3apsiKEHHOTO
KOHJIEHCaTopa

110 Peuienue 3anau

111 JIBM>KEeHUE 3apsIKEHHOW YaCTHULIbI B

OAHOPOAHOM JBJICKTPHUYCCKOM I10JIC




112

Pemenue 3agau

O0001IeHE U CUCTEMATHU3ALNS

113 3HAHUU MO0 TeMeE "DIIEKTPUUYECKOE
mmose"

114 KonTtponrsHas paboTa o teme
"Inektpuueckoe nojue"
Cuna toka. ITocTOSIHHBIN TOK.

115 VYcnoBus CymecTBOBaHUSA
MOCTOSTHHOTO JIEKTPUUECKOTO TOKA

116 Hcrounuku Toka. Hanpskenue u

DJIC

117 3akod OMa JJ1s ydacTKa [eIu.
DIIEKTPUUYECKOE CONPOTUBJICHUE

118 3aBHUCUMOCTb CONPOTHUBIICHUS
OJIHOPOHOTO

119 MIPOBOJIHUKA OT €T0 JUIMHBI U
TJIOIIA/IA TTOTIEPEYHOTO CEUCHUS

120 Y nenapHOE CONPOTUBIICHUE
BeliecTBa. Penienue 3agau
[TocnenoBaTensHOE, MapaliebHOE,

121 CMEIIaHHOE COEINHEHNE
MIPOBOJIHUKOB

122 Pentenue 3amau

123 PaGoTa snexTpudeckoro Toka.




3akoH J[xoyna —JIeHna

124 Pemrenue 3amau
MOUIHOCTB ANEKTPUUYECKOTO TOKA.

125 TerioBast MOIITHOCTD, BhIJICIISIeMast
Ha pe3UCcTope

126 Penrenue 3amau

197 OJIC u BHYTpEHHEE CONPOTUBIICHHUE
HCTOYHUKA TOKA

128 3axon OMa 11 ITI0JTHOU
(3aMKHYTO#1) 2JIEKTPUYECKOMN 1IEeTIH

129 Pemrenue 3amau

130 MOIIHOCTh HCTOYHHKA TOKA

131 KopoTkoe 3ambikanue

132 KonnencaTtop B 111 MOCTOSIHHOTO
TOK

133 Pemrenne 3amau

134 Pemenne 3agad mo teMe
"IToCTOAHHBIN JIEKTPUIECKUMN TOK"

135 Pemenne 3ama4d mo reme
"IToCTOAHHBIN JIEKTPUIECKUMN TOK"

136 Pemenue 3agau mo teme
"IIoCTOAHHBIN JIEKTPUIECKUAN TOK"

137 O0001IeHHE U CHCTEMATH3AIHS

3Hadui 1mo treme "IlocTosTHHBINA




AIEKTPUIECKUN TOK"

KoHTposnbHasg padoTta 1o teme

138 " . .
[TocTOSsIHHBIN JEKTPUUECKUN TOK

OnexTpuyeckas NpoBOJIUMOCTb

139 pPa3IUYHBIX BELIECTB.
DNEeKTPUYECKUN TOK B METaslax.
CBepXIpoBOAUMOCTh
DJIEKTPUYECKHUM TOK B PACTBOPax U

140 pacriaBax 3JEKTPOJIUTOB. 3aKOHBI
dapajes 1 JIEKTPoIn3a

141 DIEeKTpUYECKUN TOK B Ta3ax.
[Inazma

142 DNEKTPUYECKUN TOK B BAKyyME.
Bakyymubie mpubopsi

143 DJIEKTPUYECKHI TOK B
MOJIYNPOBOJHUKAX

144 [ToynpoBOIHUKOBBIE TPUOOPHI
OuU3NYECKUN NPAKTUKYM I10 TEME
"N3MepeHne cuiibl TOKA U

145 HaIPsHKEHUS B LETH MOCTOSIHHOTO

16 0_ TOKa MPY MOMOIIY aHAJIOTOBbIX U

UG POBBIX U3MEPUTEIBHBIX
npuoopoB" nnu "3HaKOMCTBO €
uudpoBoii 1TabopaTopuei mo




¢uzuke. [Ipumepsl n3mepeHus
(bu3NYECKUX BEIMYUH MPHU IOMOIIN
KOMITBIOTEPHBIX TaTYUKOB"
PU3NYECKUN MPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOIO
JBHKEHUS C LEbI0 ONPEIEICHUS
MIHOBEHHOM CKOPOCTH
PuU3nYECKUN NPAKTUKYM I10 TEME
"N3MepeHne yCKOpEeHUs IpU
PSIMOJIMHEWMHOM PaBHOYCKOPEHHOM
JBUKEHUU 11O HAKJIOHHOU
wrockocth'” min "HcciaenoBanne
3aBUCUMOCTH IIyTH OT BPEMEHH NpU
PaBHOYCKOPEHHOM JIBUKEHUN"
OU3NYECKUN PAKTUKYM I10 TEME
"N3MepeHne yCKOpeHHs
cBOOOIHOrO MMajgeHus'’ uin
"N3ydeHue NBUKEHUS TeNa,
OpOIIEHHOTO0 TOPU30HTAIIBLHO"
OuU3NYECKUU NPAKTUKYM I10 TEME
"N3yueHue qBUKEHUS TeNa 10
OKPY’KHOCTH C IIOCTOSSHHOU 10
MOJYJIIO0 CKOPOCTBIO" HIIN
"HccneqoBanue 3aBUCUMOCTH
nepuojia o0panieHus: KOHUYECKOTO




MasiTHUKA OT €ro napameTpon"
PuU3NYECKUN MPAKTUKYM I10 TEME
"N3mepenune paBHOAEHCTBYIOLIEN
CHWJIBI TIPH JIB>KEHUU OpyCKa 1o
HAKJIOHHOW IIOCKOCTH" WIN
"IIpoBepka runoTe3sl O
HE3aBHUCHUMOCTH BPEMEHH JIBUOKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH
Ha 33JIaHHOE PACCTOSIHUE OT €ro
Macchl”

PuU3NYECKUN MPAKTUKYM I10 TEME
"HccnenqoBaHue 3aBUCUMOCTH CHUII
YOPYTOCTH, BO3HUKAIOIIUX B
PY>KUHE U PE3UHOBOM 00pasiie, OT
ux nedopmaruu" wim "Uzydenue
JIBHDKCHUSI CUCTEMBI TeJl, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON uepe3 NErKui
oJ10K"

Pu3NYECKUN MPAKTUKYM I10 TEME
"Uzmepenne kodpduiinenTa TpeHus
10 BEJIMYMHE YTIIOBOrO

ko3 dunreHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHUS OpycKa M0 HAaKJIOHHOM
MJIOCKOCTH € NTEPEMEHHBIM




K03 dunmeHToM TpeHus" Win
"N3ydeHue ABUKEHUS TPy3a HA
BaJly C TPEH

PU3NYECKUN MPAKTUKYM I10 TEME
"UccnenoBanue ycioBuil
paBHOBECHUS TBEPIOIO TEIA,
HMMEIOIIETO OCh BpallleHHs" Uin
"KoHcTpyHnpoBaHue KpOHIITEHHOB U
pacyéT CUil ynpyroctu'" Win
"N3ydyeHune ycTOM4MBOCTH TBEPIOTO
TeJIa, UMEIOIIETO IUIOMAaAb OIOPHI"
PuU3NYECKUN MPAKTUKYM I10 TEME
"N3MepeHne umiyiibca Tena no
TOPMO3HOMY ITyTH'" WK
"N3MepeHne CUIIbI TATH, CKOPOCTH
MOJIEIIH DJICKTPOMOOUIIS U
MOIIHOCTH CHUJIbI TATU' WK
"CpaBHEHHME U3MEHEHNS UMITYJIbCA
T€JIa C UMITYJIbCOM CUJIbI" WJIN
"UccnenoBaHue coXpaHeHUs
UMITYJIbCA [PU YIPYTOM
B3aumoehcTeun" unu "Mamepenue
KUHETUYECKOU YHEPTUU TeJIa 110
TOPMO3HOMY IIyTH"

PuU3NYECKUN PAKTUKYM I10 TEME




"N3yueHne n30TepMUIECKOrO
npolecca (PpEKOMEHI0BaHO
UCIIOJIb30BaHuEe HU(PPOBOI
naboparopun)" uiu "N3yuenue
M30XOPHOrOo mpoiiecca” Win
"N3ydenue nzobdapHoro mnpoiecca”
unu "IIpoBepka ypaBHEHUS
cocTostHUSA "

PuU3NYECKUN MPAKTUKYM I10 TEME
"U3mepeHue yaenpHon
TertoéMKkocTH i "HcecnenoBanne
IIPOIIECCA OCTHIBAHUSI BEIIECTBA"
win "UccnenoBanue ainabaTHOTO
nporecca’ win "N3ydyenune
B3aMMOCBSI3H HEPTUU
MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KHTIEHUS JKUIKOCTEH"
Pu3NYECKUN MPAKTUKYM I10 TEME
"N3ydyeHue 3aKkOHOMEPHOCTEN
HcrapeHust XXUIKOCTen" uim
"U3MepeHne yaeabHON TEMI0ThI
riaBiieHus Jibaa" unm "M3ydyenue
CBOMCTB HaCBIIICHHBIX MMAPOB" MU
"N3mepenune abCcoMOTHOM




BJI&YKHOCTHU BO3/yXa U OLICHKA
Macchl IapoB B MOMENIEHUN".
N3mepenne ko durmenta
MOBEPXHOCTHOTO HATS>KEHUS
PuU3NYECKUN MPAKTUKYM I10 TEME
"HabnroneHue npeBparieHus
SHEPI'UM 3apSIKEHHOTO
KOHJIEHCAaTOpa B SHEPTHUIO
M3JIy4YEHUS CBETOMOA" Uin
"N3ydeHune npoTeKaHus TOKa B
ey, CoAepKalerd KonaeHcarop"
nunu "Pacripenenenue pa3HOCTH
MOTEHINAJIOB (HANIPSDKEHMUS ) TIPU
MOCJIE0BATEIbHOM COEIMHEHUN
KOHJIEHCATOpOB"

Pu3NYECKUN MPAKTUKYM I10 TEME
"HccnenqoBanue CMENIaHHOTO
COEMHEHUS PE3UCTOPOB" WUIH
"N3mMepeHne yaeapHoro
CONPOTUBJICHUS TPOBOAHUKOB" WIN
"NccnenoBaHue 3aBUCUMOCTH CUJIBI
TOKA OT HANpPSHKEHUS JJIs1 JIAMITBI
HaKaJIuBaHUS"

DU3NYECKUN PAKTUKYM I10 TEME
"Habnronenue snexrposmsa’ win




"U3mepenue 3apsana
OJIHOBAJICHTHOTO MOHA" WK
"UccnenoBanue 3aBUCUMOCTH
CONPOTUBJICHUSI TEPMOPEZUCTOPA OT
temriepaTypbl” uinu "CHsATHE BOJIBT -
aMIIepHON XapaKTEPUCTUKHU Auoaa"

161- .
170 Pe3epBHbIii ypok 10
OBILEE KOJIMYECTBO YACOB IIO 170

[TPOITPAMME




11 KJIACC

KoJsmn4yecTBo yacon JJIeKTPOHHBIE
Ne Hara uugposBbIe
n/n Tema ypoka Bceero Kontpoaruie u3yueHuss oOpa3oBaTebHbIE
padoThI pecypeb
B3anmoieiicTBHE MOCTOSTHHBIX MarHUTOB
1 Y TIPOBOJHUKOB C TOKOM. MarHuTHoOe 1 0
nose. ['unore3a Ammepa
Bekrop marauTHOM MHAYKIMH. [IpyuHImn
2 CYINEpIIO3ULIMA MATHUTHBIX TTosiel. JInaumn 1 0
MarHUTHOU MHYKIIUU
3 MarHuTHoOE€ 10J1€ IPOBOJIHUKA C TOKOM. 1 0
OmneIT Dpcrena
4 Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb 0
5 Pemrenne 3amau 0
6 [IpumeHneHue 3akoHa Ammepa. 1 0
DnexkTpou3MepHUTENbHBIC TPUOOPHI
Cuna Jlopenna, €€ HanpaBJICHUE U
7 MOJyJb. JIBH>KEHUE 3apsyKEHHON YaCTHUIIBI 1 0
B OJJHOPOJTHOM MarHUTHOM I10JI€
8 Pemenue 3amau 0
9 Pabora cumel JIopeniia 0
10 Pemenue 3amau 0




MarsuTHoOE 1oJje B BCHICCTBC.

11 deppOMarHeTHKy, napa- u AMaMarHeTUKu

12 OcHOBHBIE CBOWCTBa (PEPPOMArHETUKOB

13 [Tpumenenue GpeppomMarHeTHKOB

14 Pemenune 3amay mo reme "MarautHoe
noje"

15 Pemenue 3amad mo reme "MarautHoe
nose"

16 SIBreHME PIIEKTPOMArHUTHON MHAYKIIUN.
[ToTok BEKTOpa MarHUTHOM MHTYKIIUU

17 OJ1C uHayKIUn

18 3aKOH 3JIEKTPOMarHUTHOM MHTYKIIUU
®dapanes

19 Buxpeoe anektpudeckoe nose. Toku
dyko

20 OJIC UHAYKIIUM B JBHKYIIIUXCS
MIPOBOTHUKAX

21 Pemrenne 3amau

22 [IpaBuiio Jlenna

93 NunyxktuBHOCTB. KaTymika
WHYKTUBHOCTH B LIETIH MIOCTOSSHHOTO TOKA

94 SBnenue camounaykiuu. IC
CaMOUHTyKIIUH

25 DHeprusi MarHUTHOTO TOJISI KaTYILIKH C




TOKOM. 9HCKTpOM&FHHTHO€ I10JIC

26

27

Penrenne 3agau

O00011IeHE U CUCTEMATHU3ALMAA 3HAHUHU T10
TeMe "DJIeKTpoIMHaMHKa"

28

KonTtpoabsHas paboTa o teme
"DnekTpoaruHaMuKa"

29

30

KomnebarenpHasa cucrema. CBOOOIHBIE
koJjiebanus. ["TapMoHuYecKkue KoneOaHus

KunemaTtnueckoe U THHAMHYECKOE
oIMcaHue KojeOaTeIbHBIX IBIKCHUN

31

32

DHepreTuyeckoe onrcanue. Beioa
JAHAMHAYECKOr0 OIIMCAaHUS
FapMOHUYECKUX KOJICOAHUITU3 UX
SHEPreTUYECKOTO U KHHEMaTUYECKOTO
ONMCAHUS

Awmruutyna u paza konebanuii

33

[lepuon m yactora konedanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJI€OaHUI
MaTeMaTHYecKoro mMastHuka. [lepuon
cBOOOIHBIX KOJIeOaHUH MPY>KMHHOTO
MasiTHUKA

34

35

3aryxatomue konebanus. BeiHy X 1eHHBIC
Kosie0auus. Pe3oHaHc

ABTOKOJIEOAHUS




36

Pemenue 3agau

O0001IeHE U CUCTEMATHU3ALAA 3HAHUHU T10

37 teme "MexaHnuueckue koseoanus"

38 DNeKTpOMarHUTHBIE KOJIeOaHuUsl.
KonebaTenbHblil KOHTYp
®opmyna Tomcona. CBs3b aMIUTUTY/IbI

39 3apsia KOHAEHCATOpa C aMIUTUTYI0M
CHUJIBI TOKA B KOJIeOATEILHOM KOHTYpPE

40 3aK0H COXPAHEHUS PHEPTUH B UICATILHOM
K0JIeOaTeIbHOM KOHTYpE
3aTyXaronme EeKTPOMAarHUTHBIE

41 KoJeOanus. BeiHyX)1eHHbIC
AIIEKTPOMArHUTHBIE KOJIeOaHuUs

42 [lepemenHslil TOK. Pe3uctop n
KOHJICHCATOP B LIETH MEPEMEHHOT0 TOKa

43 Karymika nHIyKTHBHOCTH B 1ETH
MEPEMEHHOr0 TOKa

44 3akod OMa 1Sl 2JIEKTPUUECKON 1IENH
MEPEMEHHOr0 TOKa
MOoOIIHOCTh IEPEMEHHOTO TOKA.

45 AMIUTATYTHOE U ICHUCTBYIOLIEE 3HAUCHUE
CWJIBI TOKA ¥ HATIPSKCHMUSI

46 Pe3onaHc B a5ieKTpUUeCKOM 1enu

47 Pemenne 3amau




W neanbHBIATpancpopmaTop.

48 [Tpou3BoACTBO, TIepeaada u MOTpeOICHNUE
AIEKTPUYECKONIHEPTUH
DKOJIOTHUECKHE PUCKH MPU TPOU3BOICTBE

49 anekTposneprun. Kynsrypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B
MMOBCEHEBHOM KU3HU

50 Pemrenue 3amau

51 Pemenue 3amau

52 O060011eHne U cucTeMaTh3alys 3HaHUH 110
TeMe "DIeKTpOMarHuTHbIe KoseOanus"

53 MexaHudeckre BOIHBI. XapaKTePUCTHUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJTH

55 3ByK. XapaKTEpUCTUKH 3BYyKa

56 Wudpassyk u ynbTpa3syk. LllymoBoe
3arpsI3HEHUE OKPYIKAIOIIEH CPeb

57 Pemenue 3amau

58 DneKTpoMarHuTHbBIE BOJIHBIL. M3nyuenue
AJIEKTPOMArHUTHBIX BOJTH

59 DHEprus IEKTPOMAarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

60 [[Ixama >7E€KTPOMArHUTHBIX BOJIH.

HpI/IMCHCHI/Ie OJICKTPOMArduTHBIX BOJIH B




TEXHUKE U OBITY

HpI/IHHI/IHBI paaroCBA3N U TCIICBUICHMA.

61 Pannonokanus. D1€KTpOMarHuTHOE
3arpsi3HEHHUE OKPYKAIOIIEN Cpeabl

62 KoHTposnbsHas padorta o teme
"Konebanus u BOIHBI

63 CaeT. 3aK0H IPSAMOIMHENHOTO
pacnpocTpaHEeHus CBETa

64 Pemienue 3a1au Ha NpUMEHEHUE 3aKOHA
MPSIMOJIMHEWHOTO PAaCPOCTPAHEHHUSI CBETA

65 Otpaxxenue cpeta. [Imockoe 3epkaio.
Cdepuueckoe 3epkajo
[Ipenomnenue ceeta. AOCOMIOTHBIN U
OTHOCHUTEIIbHBIN NTOKA3aTENb

66 npenomiieHus. [lonHoe BHyTpeHHEe
oTpaxxkeHue. [IpenenpHbIid yroyu noJHoro
BHYTPEHHETO OTPAKECHHUS

67 Pemienue 3a1ay Ha MPUMEHEHHUE 3aKOHOB
OTPaKECHUS U TIPEJIOMJICHHS CBETA

68 Xon myden B npusme. Jlucnepcus cBera.
CnoxHbli cocTaB Oemoro ceta. I{pet

69 JInH3bl. DOKYCHOE PACCTOSHUE U
ONTUYECKAs CUJIa JIMH3bI

70 [TocTpoenune n300pa>keHuil B IMH3aX U UX




CHUCTEMaXx. Y BEJIMUCHUE JIMH3bI

Pemenune 3a1au Ha mocTpoeHue

71 HN300paKEHUM, MOJTYyYaeMbIX C TIOMOIIIO 1 0
JIVH3

72 ['ma3 kak onTHYeCKas cucTeMa 1 0

73 Pemenue 3az[a11.v [Tpenensl IPUMEHUMOCTH 1 0
T€OMETPUYECKOMN ONTUKHU

74 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS 0

75 Jlucniepcus cBera 0

76 Wnrtepdepeniius crera 0

77 KorepeHTHbBIE NCTOYHUKH. Y CIIOBHS 1 0
HaOTFOICHUS MAaKCUMYMOB ¥ MUHUMYMOB

78 Pemrenue 3amau 0

79 [Tpumenenue naTepdepeHIIH 0

80 Judpakumst cBeTa

81 JudpakunonHas pemérka. Y cioBue 1 0
HAOJIOICHUS TJIABHBIX MAKCUMYMOB

82 Pemrenne 3amau 1 0

83 CBeTOBBIE SIBJICHHS B IPUPO/IE 1 0

84 Penrenue 3amau 1 0

85 [Tonsapuzanus cBera 1 0

36 O0001IeHre 1 cUCTEMAaTU3aLMs 3HAHUHN 110 1 0

teme "Omnruka"




87 KonTtponbsHas pabota o teme «OnTuka 1 1
['paHuIIbl IPUMEHUMOCTH KJIACCUYECKON
38 MEXaHUKH. 3aKOHBI SJICKTPOJMHAMUKHA U 1 0
MPUHITUI OTHOCUTEIBHOCTU
89 [locTynarsl criequanbHON TEOPUH 1 0
OTHOCHUTEIFHOCTHU
[IpocTpaHCTBEHHO -BPEMEHHON UHTEPBAJL.
[IpeobpazoBanus JlopeHia. YcioBue
90 NPUYUHHOCTU. OTHOCUTEIBHOCTh 1 0
OJTHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMECHH
U COKpAIlleHUE JIJTUHBI
01 OHEPrUst U UMITYJIbC PEIIATUBUCTCKON 1 0
YaCTHUIIBI
CBsi3b MacChl C PJHEPTUEH U UMITYJTIECOM
92 PENATUBUCTCKON YaCTULIbl. DHEPTHUS 1 0
TTOKOS
93 PaBHOBECHOE TEMIOBOE U3TyUYCHUE 1 0
94 3akoH cMmelieHus: Buna 1 0
95 ['unote3a M. [1nanka o kBanTax. OTOHBI 1 0
96 DHeprust 1 UMNyJasc GpoToHa 1 0
97 dorordpdext. Onbite A. I'. CTonerosa. 1 0
3akoHsbl poroaddexra
08 VYpaBHeHue DUHIITEHHA IS 1 0

dboroaddexra. "KpacHas rpanuma"




dboToaddexra

99
100

JaBnenue ceera. OnbiThl I1. H. JIeOGenena

BoHoBEIe cBOMCTBA YaCTHI]

101

Bomnnel ne bponss. JliimHa BOHBI 1€
Bbpoiins 1 pazmepsl 00J1aCTH JIOKAIU3ALUH
JIBUKYIIEHCS YaCTHULIBI

102
103

KopnyckymnsipHo -BOJTHOBOM 1yaau3m

Judpakius 57€KTPOHOB HAa KpUCTaIax

104

105
106

Crneunduka u3MepeHnii B MUKPOMHUPE.
CooTHollIeHUs1 HeOoTIpeIeNEHHOCTEN
['eit3enOepra

Pemenue rpaduueckux 3amau

Pemrenue pacy€THbIX 3a1a4

107

108

109

KontponsHas pabota o temam: "OCHOBBI
CTO", "KopnyCkyasipHO -BOJIHOBOM
JTyanu3m

ONBITHI 110 UCCIEA0BAHUIO CTPOCHUS
aroma. [[manerapHas mozens aroma
Pesepdopna

ITocrynartsl bopa

110

111

Buapl ciektpoB. CriekTp ypoOBHEM
JHEPrUu aTomMa BOI0poaa

CHnoHTaHHOE U BBIHYXKJICHHOE U3 TyUYCHHE
CBETa




112

Jlazep

113

114

115

Hyxnonnas monens sigpa ['eitzendepra -
NBaHeHko. 3aps1 1 MacCoOBOE YKCIIO siApa.
HN3oTonbel. PagnoakTMBHOCTH

3aKOH paJuOaKTUBHOIO pacnaja.
CBOMCTBa MOHU3HPYIOIIETO U3ITyYEHUSI.
BiasiHre paguoakTUBHOCTH Ha )KUBBIE
opraHusMsl. Jlo3umeTpus

DHeprus CBA3U HYKJIOHOB B SIApE.
SAnepusie cuibl. JledekT Macchl sapa.
SnepHble peakunu. SepHbIE peaKkTOpPHI.
[TpoGaemsbl ympaBiasieMoro
TEPMOSIJIEPHOTO CUHTE3a. DKOJIOTUYECKUE
ACIIEKTHI PA3BUTHS AICPHOU SHEPTETUKHU

116

MeToabl perucTpaluy U UCCIEOBAHUS
AJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTaAJIbHBIE B3AaUMOJICHCTBUS.
Bapuonbl, ME30HBI U JICMITOHBI.
[IpencraBnenune o CtaHaapTHOW MOJIEIIH.
KBapk-rimrooHHast MOJIENTb AIPOHOB

117

®u3uka 3a npeaenamu CTaHIapTHON
Mojenu. TémHass matepusi U TEMHas
sHeprud. EAMHCTBO pu3nyueckoit KapTUHBI
MHpa

118

DTanbl pa3BUTUS ACTPOHOMUU. 3HAYEHUE




ACTPOHOMHH

119

[TpuMeHUMOCTh 3aKOHOB (PU3UKH 715
0OBSICHEHUS MPUPOIBI KOCMUYECKHUX
00BbEeKTOB. MeTo bl aCTPOHOMUYECKHUX
HUCCIeI0BaHUHN

120

121

122

CoBpeMeHHbIE ONITUYECKUE TEIECKOTIBI,
paaroTeIECKOIbI, BHEaTMOChepHas
aCTPOHOMMS

Bup 38€31H0T0 HeOa. Co3Be3aus, ipKue
3BE3/IbI, INIAHETHI, UX BUJIMMOC JIBIKCHHUE
Comneunas cuctema. Comnite. CojiHeUHast
akTUBHOCTb. cTounuk sHeprun CosHIla
U 3BE3N

123

3BE3/1bl, X OCHOBHBIE XapAKTEPUCTUKH.
Huarpamma "crieKTpaJIbHBIN KJIacc —
CBETUMOCTh

124

125

126

3BG3I[I>I rJIaBHOM IMOCJIICAOBAaTCIbHOCTH

BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMEHHBIE IPENCTABIEHUS O
MIPOUCXOKIECHUH U 3BoJIFoIMU COJIHIA U
3BE3/. DTallbl )KU3HU 3BE3]

Mieunsiii [Tyte — Hama ["anakTuka.
Tunel ramakTuk. YEpHBIE ABIPHI B sApax
raJaKTHK




127

Bceenennas. Pacmimpenue BeeneHHoOM.
3akon Xa606ma. Teopus bonbimoro 1
B3pbIBA. PETMKTOBOE U3TyUEHHE

128

MacirabHas ctpykrypa Beenennoii.
Meraranaktuka

129

130

131

Hepeménnapie mpoOaeMbl aCTPOHOMHH 1

PuU3NYECKUN MPAKTUKYM I10 TEME

"HccaeqoBaHnue MarHUTHOTO ITOJIA

IMOCTOSTHHBIX MarHUTOB" WJIN

"UccnenoBaHue CBOMCTB 1
dbeppomarnetukoB" win "HcciaenoBanue

JEWCTBUS ITOCTOSTHHOI'O MarHuTa Ha paMKy

¢ TokoM"

Pu3NYECKUN MPAKTUKYM I10 TEME
"U3mepenune cuibl AMmnepa" uiu
"N3ydeHue 3aBUCUMOCTH CHIIbI AMIiepa OT
cuibl Toka" unu "OnpeneneHue
MarHUTHOW MHIYKLUW Ha OCHOBE
u3MepeHus cuiibl Amrepa”

132

OuU3NYECKUN NPAKTUKYM I10 TEME

"UccnenoBaHue IBJICHUS

AJIEKTPOMArHUTHOM MHIYKIINK'" WA 1
"Onpenenenre MHAYKIUA BUXPEBOTO

MarHuTHOTO TT0JIsA"

133

PuU3NYECKUN MPAKTUKYM I10 TEME 1




"UccnenoBanue aBICHUS CAMOUHAYKIUK"
win "COopKa MOJAEINN AIEKTPOMATHUTHOTO
reHeparopa”

134

DU3UYECKUN IPAKTUKYM 10 TEME
"H3Mepenune neprojia CBOOOTHBIX
KOJICOAHHI HUTSTHOTO U MPY>KUHHOTO
MasTHUKOB"

135

PuU3NYECKUN PAKTUKYM I10 TEME
"[IpeoOpa3zoBanHue SHEPTUH B IPY>KUHHOM
MasiTHUKE"

136-
145

PuU3NYECKUN NPAKTUKYM I10 TEME
"HccnenoBanue NepeMEHHOT0 TOKa Yepe3
IIOCJIEIOBATENBHO COCAMHEHHBIE
KOHJICHCATOp, KaTYIIKY U PE3UCTOp" WiIn
"UccnenoBanue pabOThl MICTOYHUKOB
CBETA B LN [TIEPEMEHHOTO TOKA"
Pu3n4eCKnii NPakTUKyM 1o teme 1 1
"N3ydeHue napaMeTpoB 3ByKOBOW BOJIHBI"

du3nyecKnii NPakTUKYM I10 TEME
"U3MepeHne nokaszaTesisi IpeJOMIICHHS
crekna" unu "l[lomydenne uzoOpaxeHus B
CUCTEME M3 IJIOCKOT0 3€pKajia U IUH3bI" 1
DuU3NYECKUN PAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO




paccTosiHus OT BellecTBa (Ha MpuMepe
Kuakux JTuH3)" uin "N3mepenue
(OKYCHOTO pacCTOSIHUSI PACCEHBAIOIINX
auH3" 1
PU3NYECKUN PAKTUKYM I10 TEME
"Habnronenue nudpakimu,
uHTep(depeHIu U moyisipu3anun ceera’ 1
Pu3nyecKnii NPaKTUKYM I10 TEME
"OmnpeneseHne UMITyJIbca U JHEPTUH
PEAATUBUCTCKUX YacTHI] (110 ¢poTorpadpusm
TPEKOB 3aPsHKEHHBIX YaCTHUIl B MATHUTHOM
noje)" 1
Pu3nyecKnii NPaKTUKYM [0 TEME
"U3mepenune nocrosHHoM [Inanka na
ocHOBe uccnenaoBanus ¢potodrdpdexra" mim
"HccnenqoBaHue 3aBUCUMOCTH CHJIIBI TOKa
yepes3 CBETOANO OT HanpskeHus ' |
Pu3NYECKUN MPAKTUKYM I10 TEME
"HccnenoBanue ciekTpa pa3pekeHHOTO
aTOMAapHOTO BOAOPOJIa U U3MEPEHNE
noctossHHON Punbepra" 1 ®usndeckuit
npakTukyM 1o teme "HccnenoBanue
pPaoOaKTUBHOTO (hOHA C UCTIOTH30BAHUEM
no3uMerpa" uin "M3ydeHne noryiomeHus
oera -yactun amomMuHueM" 1




PU3UYECKUN IPAKTUKYM 110 TEME
"Habntonenus 3BE3qHOTO HEOA
HEBOOPYKEHHBIM IJ1a30M C
MCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI ONIPEICTICHUS TTOJI0KEHUS
HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE co3Be3us1 CEBEPHOIO
MOJIYyLIApHUs U ApKUE 3BE3BI" WIIH
"Habnroaenus B Teneckon JIyHbl, TUIaHET,
TYMAaHHOCTEW U 3BE3IHBIX CKOIICHHUM"

O06001IeHNE ¥ CUCTEMAaTH3aIMs 3HAHHI.
Ponb pusuku u actpoHOMUU B

146 AKOHOMUYECKOM, TEXHOJOTNYECKOM,
COLIMAJIBHOM M 3THYECKOU cepax
JIeSITCILHOCTH YeJIOBEKa

OO6o0011eHre U cUCTeMaTH3aIvs 3HAHU.
147 Poxb u mecTo puzuku u acTpOHOMUU B
COBPEMEHHOW HAYYHON KapTUHE MUPA

O0o0011eHNe U cucTeMaTU3alus 3HaHUH.
Ponw ¢usnueckoii Teopun B
(dbopMUpPOBaHUY TIPEJICTABICHHI O

148 bu3nUecKoil KapTHHE MHUPA, MECTO
(bu3nYecKoil KapTUHBI MUpPa B 00IIEM
Psy COBPEMEHHBIX €CTECTBEHHO -
HAYYHBIX TPEJCTABICHUN O IPUPOJIE




149

O00011IeH1E U cUCcTEMATH3AllU 3HAHUI 11O
teme "Kunemaruka"

150

151

152-
160

O000111eH1E U cUCcTEMATH3AlIU 3HAHUI 11O
TteMme "Kunematuka"

O0001IeHE U CUCTEMATHU3ALAA 3HAHUHU T10
teme "JluHamuka

O06o006m1eHrEe U cUCTEMAaTH3AIHs 3HAHHH T10
teme "CraTuka TBEporo tena'
O06o006m1eHNEe U cUCTEMAaTH3AIHs 3HAHHUH 110
TeMe "3aKOHBI COXpPAHEHUS B MEXAHUKE"
O0o0menne U cucTeMaTH3ays 3HaHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOU Teopun”

O0o01enne U cucTeMaTH3aIys 3HaHUH 110
teme ""Tepmoaunamuka. TeroBbie
MamuHe!"

O06o0011eHNEe U cUCTEMAaTH3aIHs 3HAHHUH 110
Teme "ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBbIe Nepexoanl”

O0o001enne U cucTeMaTH3aIys 3HaHUH 110
Teme "DnekTpuyeckoe mnojue'

O000111eHME U cUcTEMATH3AlUs 3HAHUI O
teMe "[I0CTOSHHBIN PIEKTPUUECKUI TOK"
O00011IeH1E U cucTEMAaTH3AllUs 3HAHWI IO
Teme "TOKM B pa3auyHbIX cpenax”




O00011IeH1E U cUcTEMAaTH3allHs 3HAHUI 110
teme "MarautHoe mojie"

161- .
170 PesepBHbIii ypok 10
OBIIEE KOJIMYECTBO YACOB I10 170

[TPOI'PAMME

YUEBHO-METONYECKOE OBECIIEHEHUE OBPA30OBATEJIbHOI'O I[TPOUECCA OBA3ATEJIBHBIE YUEBHbBIE

MATEPUAJIBI U1 YHEHUKA

®dusuka. 10 knacc (B 2 yactsax). Yueonuk. Y. 1./ J1. O. 'enaenmreiin, A. A. bynatosa, Y. H. Kopuuibes, A. B.

Komkuna; mox pea. B. A. OpnoBa

®dusuka. 10 knacc (B 2 yactsx). Yueonuk. Y. 2./ JI. O. 'enaenmreiin, A. A. bynatosa, Y. H. Kopuuibes, A. B.

Komkuna; mox pea. B. A. Opiosa

®wusuka. 10 xnacc. Terpaap nns madbopatopubix padot / I'ennenmreitn JI.O. / Bynarosa A.A. / Kopuunses U.H. /

Komknua A.B.

dusuka. 10 xiracc. CaMoCTOSITENBHBIE M KOHTPOJIbHBIE paboThl / JI. D. 'emnenmreiin, JI.A. Kupuk

®wuzuka. 11 xnacc (B 2 wactsx). Yueonuk. Y. 1./ JI. O. 'ennenmreiin, A. A. bynatosa, 1. H. Kopuuises, A. B.

Komkuna; mox pea. B. A. Opioa



http://files.lbz.ru/authors/physics/1/fiz10skr-all.pdf

®dwusuka. 11 knace (B 2 yactsax). Yuebnuk. Y. 2./ JI. O. 'ennenmreiin, A. A. bynarosa, 1. H. Kopuunnses, A. B.
Komkuna; nox pea. B. A. Opioa

®wuswuka. 11 xmacc. Terpaap s mabopatopusix padot / 'ennenmreitn JI1.O. / Bynatoa A.A. / Kopaunses U.H. /
Komkuna A.B.
dusuka. 11 knacc. CaMocTossTeNbHBIE U KOHTPOJIbHBIE Pa00ThI / JI. D. ['ennenmreny, JI.A. Kupuk

METOAUYECKHUE MATEPUAJIBI U YUUTEJIA

®dusuka. 10 knacc (B 2 yactsax). Yueonuk. Y. 1./ J1. O. 'enaenmreiin, A. A. bynatosa, Y. H. Kopuuibes, A. B.
Komkuna; nox pea. B. A. Opnosa
®uzuka. 10 knacc (B 2 yactsx). Yueonuk. Y. 2./ JI. 3. I'ennenmreiin, A. A. bynatosa, 1. H. Kopuuises, A. B.
Komikuna; nox pen. B. A. Opnosa

®usuka. 10 knacc. Terpaap ans nadopatopubix padot / 'enaenmreitn JI.O. / Bynatosa A.A. / Kopuunses U.H. /
Komkuna A.B.

dusuka. 10 kimacce. CaMmocTosaTeIbHbIE U KOHTPOJIBbHEIE Pa00ThI / JI. D. 'ennenmreiid, JI.A. Kupuk

®dusuka. 11 knace (B 2 gactax). Yueonuk. Y. 1./ JI. O. N'ennenmretin, A. A. bynarosa, U. H. Kopaunses, A. B.
Komikuna; nox pex. B. A. Opiosa

®wusuka. 11 xnacc (B 2 yactsx). Yueonuk. Y. 2. / JI. O. 'ennenmreiin, A. A. bynatosa, 1. H. Kopuuises, A. B.
Komikuna; pexn. B. A. OpnoBa
®dwusuka. 11 kmace. Metoanmdeckoe mocobue ¢ ykazaHUSIMU K PEIISHUIO 3a1a9 MOBBIIEHHON TpyaHOoCcTH / JI. D.

I'ennenmrerin, A. A. bynatoBa, A. B. Komikuna, . H. KopanineB



http://files.lbz.ru/authors/physics/1/fiz11skr-all.pdf
http://files.lbz.ru/authors/physics/1/fiz10skr-all.pdf
http://files.lbz.ru/authors/physics/1/gendenshtein-11-met.pdf
http://files.lbz.ru/authors/physics/1/gendenshtein-11-met.pdf

®wusuka. 11 xknacce. Tetpans nns nabopatopubsix padbot / 'enaenmreitn JI.O. / Bynatosa A.A. / Kopuunses U.H. /
Komkuna A.B.
®dusuka. 11 knacc. CamocToaTeNbHbIe U KOHTPOJIbHbIE pa®oThl / JI. O. 'ennenmreitn, JI.A. Kupuk

dusuka. 10 k1acc. MeTonnyeckoe moco0ue ¢ VKa3aHUsIMU K PENIEHUTIO 3aJ1a4 MTOBBIIIEHHON TpyaHocTu / JI. D.
I'eanenmrerin, A. A. bynatoBa, A. B. Komkuna, . H. Kopauibes

[MNP®POBBIE OBPA30OBATEJIbHBIE PECYPCHI 1 PECYPCBI CETU MHTEPHET 1 http://nsportal.ru - coruanbHas
ceTh pabOTHUKOB 0OpazoBaHus. 2 http://markx.narod.ru/pic/ - pusuka B mxose. 3 http://festival.1september.ru/articles/ -
decTuBab negarorndeckux uaei « OTKPBITBHIN YPOK»


http://files.lbz.ru/authors/physics/1/fiz11skr-all.pdf
http://files.lbz.ru/authors/physics/1/gendenshtein-10-met.pdf
http://files.lbz.ru/authors/physics/1/gendenshtein-10-met.pdf




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

A.T'. MopakoBuy. Anredpa 1 Hayajga MaTeMaTH4ecKoro anaimsa. 10 kiacc.

Y4aeOHuK /U1 yyanmxcs o01meo0pa3oBaTeabHbIX yupexaeHuid. — M.: MHemo3uHa,
2021.

A.I'. MopakoBuu. Anrebpa u Hayana MaTeMaTH4ecKoro aHanmsa. 11 kmacc.
Y4eOHuK /Ui ydanmxcs 001eo0pa3oBaTeIbHbIX YUPESKICHUH. — M.

Muemo3suna, 2021

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
A.I'. MopakoBuu. Anredpa u Havyajla MaTeMaTuyeckoro ananusa. 10 kmacce. 11
KJ1acc. YUeOHHUK ISl ydaluxcs 001ieo0pa3oBaTeIbHbIX YupexkaeHu. — M.:
MmuemosuHa, 2021.

PaGouas mporpamma cpeanero ooOiero oopazoBanus npeamera «MaremaTrka
yrayonéunelil ypoBeHns. Ono0pena pemenueM deaepaibHOro yueOHo-
METOJUYECKOTO0 OOBEIMHEHUS TI0 0011IeMy 00pa30BaHuUI0, MPOTOKOI 7/22 OT
29.09.2022 .

Metoauyeckue pekoMeH1auu 1mo yueoHuky "Anredpa u Hayana anaauza" 10-

11 knaccel /ABTop: A.I'. MopakoBuy

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



*http://window.edu.ru/ DnekTpoHHas OMOIMOTEKA YUCOHUKOB U METOJANYCCKHIX

MaTCpUuaIoB

ehttp://www.math.ru Marepuassl o MaTeMaTHKe B EIUHONM KOJIEKIIMN

1 POBHIX 00pa30BaTEIBHBIX PECYPCOB

*http://www.bymath.net I'azera «Matematrka» N3marensckoro qoma «Ilepoe
CEHTSOpSD»

ehttp://www.uztest.ru 3agauu o reomeTpun: HHGHOPMAIIMOHHO-TIOUCKOBASI

CHCTCMa

*http://www.problems.ru KommnbroTepHas MaTeMaTHKa B IIIKOJIC

*http://school.msu.ru Maremaruka. [llkona. byaymiee. CaiiT yunrens MaTeMaTUKA

A.B. llleBknna

* http://www.etudes.ru Matematnueckoe 0Opa3oBaHue: MPOIILIOE U HACTOSIIICE.

HNHTepHeTOMOIMOTEKA IO METOIUKE TIPSO IaBaHUsI MAaTEMATHKU

ehttp://www.exponenta.ru ITopran Allmath.ru — Bcs MmaTemaTrka B OJHOM MeCTe

ehttp://www.allmath.ru IIpukiagHas MaTeMaTHKa: CIPABOYHUK MAaTEMaTHUCCKUX

dbopmyI1, MPUMEPHI U 3a/1a4U C PEIICHUSIMH

http://math.rusolymp.ru 3agayauk 11 TOATOTOBKH K OJIMMIIMALAM 110

MaTEMAaTHUKE

*http://tasks.ceemat.ru 3anumarenbHas MareMaTnka — OJIUMIIHAIbBI, HTPHI,

KOHKYPCBI 110 MAaTECMATHUKC IJI1 IHKOJIbHUKOB


http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/

http://www.math-on-line.com MarteMaTuyeckue OJIUMITUAIBI IS IIKOJILHUKOB

*http://www.olimpiada.ru MaremaTudeckue OJIUMITUAABLI ¥ OJIMMITMAAHbBIE 3a0a49ul



http://www.math-on-line.com/
http://www.olimpiada.ru/







