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HOACHUTEJIBHAASA 3AIITMCKA

[Iporpamma 10 ¢u3NMKEe Ha YpPOBHE CpeaHEro oOmiero o0pa3oBaHMs
pa3paboTaHa Ha OCHOBE MOJOXEHUW W TpPeOOBaHUN K pPE3ylbTaTaM OCBOEHUS
OCHOBHOUM oOpasoBaTenbHON mnporpammsbl, mnpeactraBieHHbix B @I'OC COO, a
Takke ¢ yuérom denepanbHOl pabodeil mporpaMmmbl BocnuTaHuss U KoHuenuu
npernojaBanus yueOHoro npeamera «dusmka» B 00pa3oBaTENbHBIX OPTaHU3AIUAX
Poccuiickoit ~ ®enepanuu, — peadu3ylolMX  OCHOBHbIE  00pa3oBaTelbHbIC
MPOrPaMMBI.

[Iporpamma no usuke onpenensier 00s13aTeNbHOE NPEIMETHOE COIEPIKAHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh U3YUYEHUS TEM U PAa3EiIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKKW y4eOHOro Tmpoliecca, BO3PACTHBIX OCOOEHHOCTEW  O00ydYaronuxcs.
[Iporpamma mo ¢Qusuke Aa€r mpelncTaBlieHHWE O IENAX, COACp)KaHWM, OOIIeH
CTpaTernd oOOy4YeHHUs, BOCHHMTAHHUS M Pa3BUTUS OOYYAIOMIMXCS CPEICTBAMU
yueOHoro npeamera «Pu3nka» Ha yriryOJIEHHOM ypOBHE.

N3yuyenue kypca ¢uzuku yriayOJEHHOrO ypOBHS IO3BOJISIET pPeaIu30BaTh
3a/1auu MPOPECCUOHATILHON OpPUEHTAIMH, HAMIPABICHO Ha CO3JaHUE YCJIOBHM IS
MPOSIBJICHHSI CBOMX WHTEIIEKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
oOy4aromumcsi, KOTOpble HEOOXOAMMBI [JIsl MPOJOJDKEHUS 00pa3oBaHUS B
OpraHu3auusax npo(ecCHOHaTbHOTO O00pa3oBaHUs IO pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MH)KCHEPHBIM CIEIIUATBHOCTSIM.

B nmporpamme mno ¢Qusuke omnpenensiorcs IUIAHUPYEMBbIE PpPe3yIbTaThbl
OCBOEHUS Kypca (PU3UKK Ha YpOBHE CpeAHEro ooiero o0pa3oBaHus: TUYHOCTHBIE,
MeTanpeaMeTHbIle, TMpeaMeTHble (Ha  yriyOnéHHoM — ypoBHe).  Hayuno-
METOJIOJIOTUYECKOM OCHOBOWM JJisi pa3pabOTKHM TpPeOOBAaHWM K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3yJibTaTaM OO0yYaronIuxcsi, OCBOMBIIINX
nmporpaMmy 1Mo (U3MKE Ha YpPOBHE cpeAaHero oduiero oOpa3oBaHHsS Ha
yrayOaE€HHOM YPOBHE, SIBISIETCS] CUCTEMHO-/1€ITEIbHOCTHBIN MOAXO/,.

[Iporpamma 1o uzuKe BKIIOYAET:

IUIAHUPYEMBIE PEe3ylbTaThl OCBOEHHUS Kypca (UMK Ha YriIyOJIEHHOM
YPOBHE, B TOM YHCJI€ IPEIMETHBIE PE3yJIbTaThI MO TroJjaM 00y4eHHUS;

coliep>kaHue yueOHoro npeamera « Pu3nkay mo rojgaM 00ydeHusl.

[Iporpamma 1o ¢u3uke HUMEET NPUMEPHBIH XapakTep U MOXKET ObITh
UCIIOJIb30BaHA YYUTEISIMU (DU3UKHU JUIsl COCTABIIEHUSI CBOMX pabOYHUX IPOrPAMM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENIEH U
OpeloCTaBIseT BO3MOXKHOCTUA JUIsl  pealu3aldd Pa3iudyHbIX METOJIUYECKUX
HNOJXOAOB K IPENOJaBaHUI0O (PU3UKU Ha YriayOJIEHHOM YpOBHE IMpHU YCIOBUH
COXpaHeHUs 00s3aTEIbHON YacTH COJAEPKAHMS Kypca.



du3rka Kak Hayka O HauOoyiee OOIMX 3aKOHaX MPUPOJBI, BBICTYIAS B
KauecTBE y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMUM 00 okpy:xaromiem Mupe. IIIKoapHbIN Kypc (PU3UKH — CUCTEMOOOPA3yIOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MTOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB W SBJICHUHN, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusznueckoir reorpadgueid u actpoHomueid. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MUECKUX 3HAHUN OMNpENeNuio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MaTepuajoB C 3aJaHHBIMM CBoWcTBaMH. M3yueHue
(¢U3MKM BHOCHUT OCHOBHOH BKiIaad B (OPMUPOBAHHE ECTECTBEHHO-HAYUHOU
KapTUHBI MHpa oOywaroierocs, B (POpMHUpPOBAHWE YMEHUN MPUMEHSATHh HAay4YHBIN
METO/I TO3HAHUS NP BHITIOJTHEHUN UMHU YY€OHBIX UCCIIEIOBAHUIA.

B ocHOBY Kkypca ¢pu3nku Ha ypOBHE CpelHEero o0uiero oopa3oBaHus MONIOKEH
psAI UAeH, KOTOPbIE MOYKHO PACCMAaTpPUBATh KaK MPUHLHUIBI €r0 OCTPOCHHUS.

Hoea uenocmmuocmu. B COOTBETCTBUM C HEU KypC SBISIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET KaK
BOTIPOCHI KJTACCHYECKOM, TaK M COBPEMEHHOU (PU3UKHU.

Hoea z2enepanuzayuu. B COOTBETCTBUM C HEW MaTepual Kypca (DU3MKH
o0beAMHEH BOKPYr (u3Myeckux Teopui. Beaymum B Kypce sBiseTcs
(dbopMUpoBaHUE TMPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pUU, BEIECTBE U
ToJIe.

Hoea cymanumapuzayuu. EE peanuszanuss mpeanonaracT HCHOJb30BaHUE
T'YMaHUTAPHOTO TOTEHIMala (PU3NYECKONW HAYKHU, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3ukn ¢ pazBuTHeM oOOwIecTBa, a TaKkKe C MHUPOBO33PEHUECKHUMHU,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU ITPOOIEMaMHu.

Hoea npuknaonoin nanpagnennocmu. Kypc ¢buzuku yriyO0a€HHOTO YpOBHS
IPEANOIAracT 3HAKOMCTBO C IIMPOKHUM KPYIOM TEXHHUYECKHX M TEXHOJIOIMYECKHUX
IIPUIOKEHUM W3YyYEHHBIX TEOpUM M 3akOHOB. [Ipm 3ToM paccmarpuBarorcss Ha
YpPOBHE OOIIMX MPEACTABICHUII M COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, H
TEXHOJIOTHH.

Hoea 3konocuzayuu peanusyercss TOCPEICTBOM BBEICHUS DJIEMEHTOB
COJlep>KaHMsl, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKHU U TEXHOJIOTMM, a Takke OOCYKIEHUs
po0JIeM pallMOHATBHOTO MPUPOIONOIB30BaHUS U SKOJIOIMUYECKON 0€30MaCHOCTH.

OcBoenue coaep:kanusi MporpaMMbl Mo (GU3HKE TOHKHO OBITH MMOCTPOEHO Ha
NPUHIMIAX CUCTEMHO-ACATENBHOCTHOTO noaxoaa. Jis ¢usuku peamuzamus 3THUX
MPUHIMIOB 0a3UpPyETCsl Ha UCIOJIB30BAHUHU CAMOCTOSITEIbHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielcTBytolero ¢akropa ydeOHoro mporecca. Jua yriayOnéHHoro
YPOBHS — OJTO CHCTEMA CaMOCTOSTEIIbHOTO YYEHHUYECKOIrO HKCIIEPUMEHTA,



BKJIIOYAIONIETO (PPOHTAIBHBIC YUYCHUYECKHE ONBITHI TPU HU3YYCHHUH HOBOTO
Marepuaina, 1abopatopHbie paboThl U padbOoThl MpakTukyMma. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanuzanuu (puzMueckoro mpakTukyma. B mepBoM ciydae
NpakTUKyM npoBoautcs ubo B koHie 10 u 11 kmaccoB, aub0 mocie mepBoro u
BTOPOrO TIONYTrOAWM B KaXIOM M3 O3THX KjaccoB. Bropoil cmocod — 3To
UHTErpanus paboT MNpakTUKymMa B CHUCTEMY JIaOOpaTOpHBIX pPabOT, KOTOpPHIE
MPOBOJSITCS B Tpoliecce u3ydeHus paszaena (temsl). [lpu stom mom padoramu
NPAKTUKyMa MOHUMAETCSI CaMOCTOSITEIbHOE MCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOIr0, 0000IIEHHOT0 BH/1a 0€3 MOMIaroBoi HHCTPYKIIHH.

B mporpamme mo ¢usuke cucTeMa YUYEHHYECKOTO JKCIIEPUMEHTA,
71abopaToOpHBIX paboOT W MpaKkTUKyMa MpencTaBleHa €IMHBIM TepedHeM. Bribop
TEMATUKH I 9TUX BHUJIOB YYCHMUECKHX MPAKTHUYECKUX PaOOT OCYIIECTBIISETCS
y4yaCcTHHUKaMHU 00pa30BaTEIbHOIO Mpoliecca UCX0/1d U3 0COOEHHOCTEN MOYyPOUYHOTO
IUIAHUPOBAHMUST W OCHalleHus: kabunera ¢usuku. [Ipm sTom oOecmeunBaercs
OBJIaJICHHE OOYYaAIOMIUMHUCS YMEHHUSAMH TPOBOJWTH TPSIMBbIE M KOCBEHHBIE
U3MEPEHUs, UCCIENOBAHMS 3aBUCUMOCTEN (DU3UYECKUX BEIMYUH U IMOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPE/IJIOKCHHBIX TUTIOTES.

bonprioe BHUMaHWE YACNAETCS PEHMICHUI0 PACUYETHBIX M KAaYSCTBEHHBIX
3amad. [Ipu 3TOM anst pacdETHBIX 3a7a4 MPHOPUTETOM SIBISIOTCS 33Ja4d C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PU3MUYECKOW MOJIEIBIO, TO3BOJISIONINE MPUMEHSTh
M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, TaKk
WHTETpUPYs MPUMEHEHHE 3HAHUN W3 Pa3HBIX pa3zenioB. [ KauecTBEHHBIX 3a1ad
NPUOPUTETOM SIBIIAIOTCS 3aJaHUsl Ha OObsICHEHWE/Npe/cKa3aHue MPOTEKAHUS
buznuecKknx SBJICHUN W MPOIECCOB B OKPYXKAIOIIEH KU3HM, TpeOyrolue BpIOopa
buznyueckoi MOAEIH JIsl CUTYallMU MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PI'OC COO Kk wmarepuansbHO-
TEXHUYECKOMY OOECIEeUCeHHIO0 Y4eOHOro rmporecca Kypc (GU3UKH YriayOJEéHHOTOo
YPOBHS Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus JTOJKEH U3y4aThCsl B YCIOBHSIX
nmpenMeTHoro kabunera. B kaOuHere ¢GU3WKKM JOMKHO OBITH HEOOXOIAMMOE
nabopatopHoe O0OpyAOBaHWE JJi BBITIOJIHEHUS YKa3aHHBIX B MPOTpaMMme I10
¢u3nMKe y4eHMYECKUX OINBITOB, JIA0OPATOPHBIX PabOT M pabOT MpaKTHKyma, a
TaKXKe JIEMOHCTPAILMOHHOE 000PYJOBaHHUE.

JlemoHcTpanmonHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBUM C
MPUHITMIIIOM MHWHUMAJIBHON JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
NEPEeYrCICHHBIX B TMporpaMme Mo (QU3MKE KIIYEBBIX JEMOHCTpAIMi JUis
UCCJICIOBAHUSA  HW3Y4YaeMBbIX  SIBIEHUW M  MPOIECCOB, OMIUPUYECKUX U
(GyHIaMEHTATbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHA.

JlaGopaTtopHoe 00O0pyJIOBaHHE [JisI YUYCHHUYECKUX MPAKTHUYECKUX pPadboT
dbopMupyercst B BHJI€ TEMAaTUYECKUX KOMILJIEKTOB M OOECIEYMBAETCS B pacyére



OJTHOTO KOMIUIEKTa Ha JBYX OOy4YalOmMXCA. TeMaTHYeCKhe KOMILJIEKTHI
71a00paTOpHOTO OOOPY/IOBAaHUSI JOMKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIe TU(PPOBBIX JabopaTopuid.

OCHOBHBIMH TIENISIMU U3Y4YeHUS] (DU3UKU B 0OIIeM OOpa3OBaHHUM SIBISIOTCS:

dbopMupoBaHWE HHTEpECa W CTPEMJICHUS OOYYAIOIIMXCS K HAyIHOMY
U3YYCHUIO TPHUPOMABI, pa3BUTHE WX HMHTEIUICKTYAIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe MO3HaHUS U (HOPMHUPOBAHHE
MCCJIEIOBATEIHLCKOTO OTHOMICHUS K OKPYKAIOIUM SIBJICHUSIM;

(dbopMHUpOBaHNE HAYYHOTO MHPOBO33PCHHS KAaK pe3yjbTaTa M3y4eHHUS OCHOB
CTPOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUE YMEHUN OOBICHATH SIBJICHUS C UCIOJIb30BAHUEM (DHU3MUECKUX
3HAHWI W HAYYHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEICTABICHUA O ponu (PU3UKH 71 PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeCTaBICHUM 0 BO3MOHBIX chepax Oymymei
nmpoecCHOHaNBbHON  JEATENPHOCTH, CBSI3aHHBIX C (U3UKOH, TOJNTOTOBKA K
JTanbHEHIIIeMy 00y4IeHHUIO B 3TOM HATPaBIICHUU.

JlocTmkeHne 3TUX Ieiield 00ecreuynBacTCsl pelieHueM CIISAYIOMUX 3a1a4d B
poliecce u3yueHus Kypca GU3UKH Ha YPOBHE CpEIHEro O0IIero oopa3oBaHus:

npuoOpeTeHNe CUCTEMBbl 3HAHUN 00 O0mMX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUAX,  BKIIOYAs  MEXaHWKY,  MOJEKYSIpHYIO  (QU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMUpOBaHUE YMEHUI MTPUMEHSITh TEOPETUUECKUE 3HAHUS JJI1 O0BSICHEHUS
buznuecKknX SBJICHUA B TPUPOAEC W JUISI NPUHATHS TPAKTUYCCKUX PEIICHUNA B
MOBCEHEBHOM JKH3HHU;

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IMYHBIX 3aJad C SBHO 3aJlaHHOMN
dusznueckoli MOJENbI0, 3a/ad, MOAPA3yMEBAIONIUX CAMOCTOSITEIIBHOE CO3JaHHE
¢uznyeckol MOJENH, aaeKBaTHOW YCJIOBHSAM 3ajladyd, B TOM YHCIE 3aaad
WH)KCHEPHOT'O XapaKTepa;

NOHMMaHUEe (U3HUECKMX OCHOB U TPUHIIMIIOB JEHUCTBHUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, MX BIUSHUSA Ha OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIBHOTO TUTAHHPOBAHUS U TPOBEICHUS
¢u3nUecKMX OKCIEPHMEHTOB, aHalIW3a W HWHTEpHpeTanuv  WHOOpMaIu,
OTIpECIICHHSI IOCTOBEPHOCTH MOJIYYCHHOTO pe3y/IbTaTa;

CO3/IaHUE YCJIOBHUM JUISI Pa3BUTHUS YMEHHUU IPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM JAEATEIbHOCTH;



pa3BUTHE HHTEpeca K cepam npodeccuoHaTbHOM AesITeNbHOCTH, CBI3aHHON
¢ (GUBHKOIA.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO yriyOn€HHBI YpPOBEHBb
u3yuyeHus: ydyeOHoro mnpeamera «®PusMkay Ha YpPOBHE CpEIHEro OOLIETro
oOpa3oBaHMsl BbIOMpaeTcs OOY4YAIOIIMMUCSH, IUIAHUPYIOLIMMHU HPOAOKEHUE
00pa30BaHUs MO CIENHUATBHOCTAM (PU3HKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayO0nEHHbIM ypOBEHb) HA YPOBHE CPEAHEr0 OOLIEro
obOpazoBanus oroautcs 340 gacos: B 10 kmacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xnacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipennaraempliii B mporpamMmme mo (U3MKE IMepeueHb JIabOpaTOPHBIX M
NPAKTUYECKUX padOT SBIAETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€laeT BbIOOP
NpOBEACHUS JIaDOpaTOpPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaJbHBIX
0COOEHHOCTEH 00yUaroIuXxCsl.

PabGouyass mporpamma 1O TpeAMETy COCTaBJI€HAa C Y4eToM paboueit
IPOrpaMMbl BOCIIUTAHUS IIKOJIBI.



COAEPKAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. HayuHblil MeTOJ NO3HAHUS NIPUPOABI.

®uszrka — pyHIaMeHTalIbHAsg HayKa o pupojae. HayuHblil MeTo1 MO3HaHUS U
METO/]IbI UCCIIEIOBAaHUS (PU3NUECKUX SBJICHUMH.

DOKCHEepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
HKCIIEPUMEHT B (pusmKe.

CrocoOb1 m3MepeHnst (GU3MYECKUX BEIWYMH (QHAJOTOBBIE W IU(POBBIC
M3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHuit  Qu3Myeckux  BeIWMYMH  (aOCONMIOTHAsT |
OTHOCHUTEJIbHAS).

MonenupoBanue (pU3MUECKUX SBJICHUA U MPOLIECCOB (MaTepuagbHas TOYKA,
aOCOJIIOTHO TBEPJOE TENO, HJealbHasl >KUIKOCThb, WJEAIbHBIA Ta3, TOYECUHBIN
3apsn). 'unoreza. duznueckuil 3aK0H, TpaHULBl €ro NpuMeHUMocTH. du3nueckas
TEOPHS.

Ponb m mecTto Qu3uku B (GOpMHPOBAHWHA COBPEMEHHOM HAayYHOW KapTHHBI
MUPA, B MPAKTHYECKOU e TETHbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnwie pabomot, npaKkmuxKym.

W3mepeHne cuiibl TOKa M HAIpsDKEHWS B LENHA I[OCTOSIHHOTO TOKa IIPH
MTOMOILY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ Lu(ppoBoil nabopatopueil no ¢usuke. I[Ipumepsl n3mepeHus
(u3nyecKuX BETUYUH MIPU TOMOIIY KOMIbIOTEPHBIX JATUUKOB.

Pa3nen 2. MexaHuKA.

Tema 1. Kunemamuxka.

Mexanudeckoe aBrmxkeHue. OTHOCHTEIBHOCTh MEXAHUYECKOI'O JBUKCHMSL.
Cucrema orcuéra.

[Ipsimas u oOpaTHast 3aa4d MEXaHUKHU.

Panuyc-BekTop MarepuagbHOM TOYKHM, €ro MPOEKLUUH Ha OCHU CUCTEMBI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpocTh (CpenHsiE CKOPOCTh, MIHOBEHHAs CKOPOCTh) M
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKIWH HAa OCH CUCTEMbI KOOpPJHHAT.
CiioxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE JBUKEHNE. 3aBUCHMOCTh
KOOpPJMHAT, CKOPOCTH, YCKOPEHMS U IIyTH MATEPUATIBHON TOUYKM OT BPEMEHU U UX
rpauku.

CBoOonHOe majeHue. YCKOpeHue cBOOOAHOro mnaieHus. JIBuxeHue Tena,
OpOILLIEHHOr0 MOJ YIJIOM K TOPHM30HTY. 3aBHUCHUMOCTb KOOpPJIMHAT, CKOPOCTH U
YCKOpPEHUS MaTepuaibHON TOYKU OT BPEMEHH U UX TpapuKu.



KpuBonunennoe nBwxkeHue. J[BMKeHME  MarepualbHOW TOYKM IO
OKPY)KHOCTH. YTJIOBasg W JIMHEWHasi ckopocTh. Ilepuog m yactora oOparieHusl.
LlenTpocTpeMuTenbHOE (HOPMaIbHOE), KacaTelbHOE (TAHM€HUHUAIBLHOE) U MOJHOE
YCKOPEHUE MAaTEPUATIBHON TOYKH.

TexHu4yeckre YCTpPOMCTBA U TEXHOJOTMYECKHE MPOLECCH: CHUIAOMETD,
JBIDKCHHE CHApsJOB, LICTIHbIE, IIeCTepEHYAThle U PEeMEHHBIE TMepeaayw,
CKOPOCTHBIE JTU(PTHI.

Jemoncmpayuu.

Mogenb cucTEMBI OTCYETA, WILTIOCTPAUSl KUHEMATUYECKUX XapaKTEPUCTHK
JIBAKEHUSI.

Cnoco0bI ucclieIOBaHUS IBXKCHHUIA.

Nnmroctpanus npeneabHoro nepexoaa 1 u3MepeHrne MrHOBEHHOW CKOPOCTH.

[IpeoOpazoBanme NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenne aBwKeHHs Tena, OPOILIEHHOrO MOJ YIJoM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hanpasnenue ckopocTy npu ABUKEHHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPHM, CKOPOCTEM NBHKEHHUS OJHOTO M TOTO KE
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomot, npAKMUKyM.

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C 1EIbIO ONMpEAeTIeHUsT MTHOBEHHOU
CKOPOCTH.

N3MmepeHne yckopeHus: Mpu NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IUIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBIKEHUU.

HN3mepenue YCKOPEHHUS CBOOOTHOTO MaJICHUS (pEKOMEHJ0BAHO
HCIIOIb30BaHNEe U(PPOBOI 1a00PATOPHH).

N3yuenne nBuxkeHus Tena, OpOIIEHHOrOo Topu3oHTaIbHO. IIpoBepka
TUIOTE3Bl O MPSAMOM NPONOPUHOHAIIBHOW 3aBUCHUMOCTH MEXAY JalbHOCTBIO
NOJIETA U HAYAJIbHOW CKOPOCTHIO TENa.

N3yueHne nBMKEHUS Tela MO OKPYKHOCTH C TOCTOSIHHOM IO MOJIYIIO
CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH Tepuojia OOpanieHus: KOHMYECKOTO MasiTHHKA
OT €ro napameTpoB.

Tema 2. /lunamuxa.



[IepBeii 3akoH Hprorona. HMHepumaneHble cuctemsl orcuéra. [IpuHumn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble cUCTEMBI OTCU€Ta (ONpeneseHue,
MIPUMEPHI).

Macca Tena. Cwia. [IpuHIMn Cyneprio3uiuy Cuil.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOUKHU.

Tperuit 3akoH HproTOHA 17151 MaT€pUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHS. OKBUBAJEHTHOCTb TI'PABUTALIMOHHOM W
UHEPTHOMN MacChl.

Cuna TskecTd. 3aBUCUMOCTb YCKOPEHMsI CBOOOJHOIO MaJE€HUSI OT BBICOTHI
HaJ T[OBEPXHOCTbIO IUIAHETHI M OT reorpauueckod MHpOTHL. JIBHMKEHHE
HeOECHBIX Tell M UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckast CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Tena. Bec Tena, aBuxyiierocs ¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TpEHHUSI CKOJBXKEHUS W CHUJIa TPEHUSA
nokosi. Koapduuuent tpenus. Cuna CONpOTUBIEHUS MPU ABUKEHUU Tella B
KUIKOCTH UJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratnueckoe aapinenue. Cuia Apxumena.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: MOAIIMITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpauuu.

Habmronenue nBU>KeHus Tel B MHEPLUAIbHBIX U HEMHEPLIUAIbHBIX CHCTEMaX
oTcuéra.

[IprHIIMT OTHOCUTEIBHOCTH.

Kayenue nByx LMIMHAPOB WM IIAPOB Pa3sHOM MacChl ¢ OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLUAIbHON CUCTEMBI OTCYETA.

CpaBHEHME  DPABHOIEWCTBYIOIIEW  NPUIOKEHHBIX K  TEIy CWI  C
IIPOU3BEICHUEM MACCHI T€JIa HA €r0 YCKOPEHHE B MHEPLMAJIBHON CUCTEME OTCUETA.

PaBeHCTBO cnil, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOAECHUCTBUS TEIL.

H3mepenune macc mo B3auMOAEHUCTBUIO.

HesecomocTs.

Bec tena mpu ycKOpeHHOM NOIBEME U MAJICHUU.

[lenTpoOex)HbIE MEXAHU3MBI.

CpaBHeHME CUII TPEHMS TIOKOS, KAYEHUSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

N3mepenne paBHOACHCTBYIONIEH CHII TPU ABMKEHUHM OpycKa 1O HAKJIOHHOMN
IUIOCKOCTH.

[IpoBepka rumnore3sl O HE3ABUCMMOCTH BPEMEHHM JBWKEHHUS Opycka IO
HAKJIOHHOU ITOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €ro MACCHI.



UccnenoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HHMKAIONIUX B MPYKUHE U
pe3HOBOM 00pasiie, OT ux AehopMaluu.

N3yuenune IBMKCHUS CUCTEMBI TEJI, CBA3AHHBIX HUTHIO, IEPEKUHYTON Uepe3
NErKuii OJIOK.

W3mepenne ko3 @uIMeHTa TPEHUS M0 BEIWYMHE YIJIO0BOTO KO3 HUIIMEHTA
3aBucumoctu Fi,(N).

UccnenoBanne NBUKeHUs OpycKa MO HAKJIIOHHOM IMITOCKOCTH C EPEMEHHBIM
KO3 PUIIUEHTOM TPEHHS.

N3yueHue nBuxeHus rpysa Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomtotHO TBEpAOe Teno. IlocTynmarenbHOEe W BpalllaTeIbHOE JIBUXKCHHE
TBEpAOro Ttenma. MOMEHT CHIIBl OTHOCUTENIBHO OCH BpaimieHus. [lnedo cuibl.
CrnoxxeHue cuil, NPUI0KEHHBIX K TBEPIOMY Teny. LIeHTp TskecTu Tena.

VY cnoBus paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TMIHOE PAaBHOBECHE.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: KPOHIITEWH,
CTPOMUTEIBbHBIN KPaH, peHIETYATHIE KOHCTPYKIIMH.

Jemoncmpayuu.

Y cnoBuUst paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit 3xcnepumenm, nadbopamopnuie pabomot, npaKmuKym.

HccnenoBanue yciioBUM paBHOBECUS TBEPAOIO Tela, HMEIOMIETO OCh
BpAaLlCHUSI.

KoncTpynpoBanue KpOHIITENHOB U PACUET CUIT YIIPYTOCTH.

N3ydeHne ycTONYMBOCTH TBEPIOTO TENA, UMEIOLIETO IIOMIAAb OIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexanuke.

Nmnynbsc MarepuaabHOM TOYKM, CUCTEMBI MaTEpUaIbHbIX TOUYEK. LeHTp mace
CHUCTEMBI MAaTEPHAIIbHBIX TOYEK. Teopema 0 IBMKEHUU LIEHTpa Macc.

NMnynbce cribl 1 NI3MEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MoMeHT uMITyJbca MaTepualibHOM TOUkU. [IpencraBineHne 0 COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAIBHBIX MOJISIX.

PabGora cuibl Ha ManoM M Ha KOHEYHOM mnepemenleHud. ['paduueckoe
npeJicTaBlieHue paboThl CUITBI.

MOoOIITHOCTD CHIIBL.

Kunernueckass sHeprus marepuanbHOoil Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU DHEPIUU MaTEpUATIbHON TOYKHU.



[loreHManbHbIE W HENOTCHUUAIbHbIC CHIbL. [loTeHUManbpHas >HEprus.
[ToTennmanbHas 3Heprust ynpyro neopMUpOBaHHOW NpyxuHbL. [loTeHnmanbHas
SHEprus Tella B OJAHOPOJHOM TIpaBUTALIMOHHOM Toje. [loTeHiumanbHas sHeprug
Teja B TPaBUTAIIMOHHOM T0JIe OAHOPOIHOTO I1apa (BHYTpH M BHE Imiapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThbsi KOCMUUYECKAasi CKOPOCTb.

CBsi3b  pabOTHl HEMOTEHIMATIBHBIX CWJI C W3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAaHECHHSI MEXaHUYECKON YHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHUSI.

YpaBHeHue bepHymm 11 HACATbHOM KUIAKOCTH KaK CJEICTBHE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOW SHEPTUU.

TexHuueckne yCTpOHCTBA M TEXHOJOTMYECKUE MPOILECCHI: ABMKEHUE PAKET,
BOAOMET, KOMNEpP, MNPYKUHHBIA THCTOJIET, THUPOCKOIN, (UTYypHOE KaTaHHE Ha
KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

HN3mepenune MOIHOCTH CHJTBI.

N3MeHeHue sHepruu Tenna npy COBEPIIEHUU PabOTHI.

B3auMHble nipeBpallieHUs] KWHETUYECKOW U MOTEHIMUAJIBHON YHEPTUM TIPU
JIEVCTBUHU HA TEJIO CUJIbI TSHKECTHU U CHJIBI YIIPYTOCTH.

CoxpaHeHue YHEPTUU pU CBOOOTHOM I1aJICHUH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie pabomot, npaKmuKym.

HN3mepenune umnynbca Tena 1mo TOpMO3HOMY ITyTH.

N3Mepenne cwiibl TITH, CKOPOCTH MOJACIH JJICKTPOMOOWJISI U MOIIHOCTH
CUJIBI TSTH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHIIBI.

HccnenoBanne coxpaHeHUs UMITYJIbCA MIPUA YIPYTOM B3aUMOJCUCTBUM.

N3mepenne KHHETUYECKOM SHEPTUU TeJla ITI0 TOPMO3HOMY ITYTH.

CpaBHEeHUE W3MEHEHHSI TOTEHIIMATbHOM SHEPTUU MPYKUHBI C PAOOTON CHJIBI
TPEHHUS.

Onpenenenue pabOThl CWIBI TPEHUS] TPH JBIKCHHHM Tejla MO HAKJIOHHOU
IJIOCKOCTH.

Pazjnen 3. MoJiekyJsipaasi pu3uka 4 TEPMOIUHAMHKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MEoPUU.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIApHO-KuHeTndeckon Teopun (MKT), wux
onbITHOe oOocHoBaHue. Jluddysus. bpoyHOBCkoe IBMKEHHE. XapakTep
JNBW)KEHUSI W B3aMMOJEHCTBUSA 4YaCTHI[ BenlecTBa. Mogenu CTpOEHus Trasos,
KUJKOCTEH W TBEPABIX Tel U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATHUX



mozene. Macca u pasMepbl Mosiekyn (atomoB). KonudecTBO BellecTBa.
[ToctrostnHast ABoranpo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. l[llkana
temrieparyp Llenbcus.

Mogens uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUH: YACTHIIBI
rasa JBMXKYTCSI XaOTUYECKHU U HE B3aUMOJECUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knamneiipona. AOcCoMOTHAs
Temneparypa (mkana temnepatyp KensBuna). 3akon Jlanbrona. M3omporieccs B
UJCaIbHOM Ta3e C TIOCTOSHHBIM KOJWYECTBOM BemlecTBa. [ 'paduueckoe
IIPEICTABICHHUE U30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

CBa3p MEXIYy [aBJICHUEM H  CpPEOHEM  KUHETHYECKOW JHEeprueu
MOCTYIATEIHHOTO TEIJIOBOIO JBMIXKEHUS MOJEKYJ HCaTbHOro ra3a (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU UJI€aTIbHOIO rasa).

CBsi3b a0CONIIOTHOM TEMIIEPATYPhl TEPMOJIMHAMUYECKON CUCTEMBI CO CpeaHEn
KUHETUYECKOU DHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOIO IBVKEHUS €€ YaCTULL.

TexHU4YeCcKHe YCTpPOMCTBA M TEXHOJOIMYECKHE MPOLECCHI: TEPMOMETD,
OGapomeTp, MoTy4eHne HAaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopaenu ABUKEHUS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO IBMKCHHUSI.

Huddy3us xxugkocTen.

Monens onbita [ TepHa.

[IputskeHne MONEKyJI.

Mopaenu KpuCTaININYECKUX PEIIETOK.

Hab6ntonenue u vcciienoBaHue H30MpoLECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, npAKMUKYM.

UccnenoBanue 1mpoliecca YCTAHOBJIEHUS TEIUIOBOTO PaBHOBECHA TpU
TEMI000MEHE MEXKIy TOpsUei U XOJIOAHON BOIOM.

N3ydyeHne H30TEpMUUECKOr0 Mporecca (PEeKOMEHJIOBAHO HCIOJIb30BaHUE
1udpoBoi 1a00paTOPHUN).

N3ydenne n30X0pHOro mporecca.

N3yuyenue n3obapHOro npoiecca.

IIpoBepka ypaBHEHHUS COCTOSHMUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmonnnamuueckass (T[]) cucrema. 3anaHve BHEIIHUX YCIOBHM JJIst
TEPMOANHAMHUYECKON CUCTEMBI. BHEIIHNE N BHYTpEHHHE MapaMeTpsl. [lapamerpsr
TEPMOJUHAMUYECKON CUCTEMbI KAK CPEIHUE 3HAYCHHS BEJIMYMWH, ONUCBHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TepmoanHaMuku. (CaMONpOM3BOJIbHAS — PeJIaKCalUs
TEPMOANHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wuaeanpHOro ra3a B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHUM:
ypaBHeHHe MenneneeBa—KianeiipoHa U BbIpaXXEHUE ISl BHYTPEHHEW SHEPIUU.
VYcnoBus MPpUMEHUMOCTH 3TOM MOJENH: HU3KAas KOHLUEHTPALMs YACTHUILl, BHICOKHE
TeMIiepaTypbl. BeipaxkeHue [uisi BHyTPEHHEN SHEPrud OJHOATOMHOIO UAECAIBHOIO
rasa.

KBa3ucrarnueckue u HECTATUYECKHUE MPOLECCHI.

DnemeHTapHas pabota B TepMoAnHaAMUKe. Boraucienune paboTsl 1o rpaduky
rpouecca Ha pV-auarpamme.

Temonepenaya  kak  cnoco0 — M3MEHEHUSI  BHYTPEHHEH  BHEpPruu
TEPMOJMHAMUYECKOW  CUCTeMBbl  0e3  coBepiieHusi paboThl. KouBekius,
TEIJIONPOBOIHOCTD, U3JIyYEHHUE.

KomnuectBo Ttemnorel.  TemnoémkocTs Tena. YaenbHas W MOJISIpHAs
TEINIOEMKOCTU BEIIECTBA. YpaBHeHUE Maiiepa. YenbHas TeEIUIOTa CrOpPaHUs
TorvBa. Pacuér konuuecTBa TEIUIOTHI mpu Temonepenade. llonarue 00
aarabaTHOM IIpoIlecce.

IlepBblli 3aKOH TepMOAMHAMHMKH. BHyTpeHHsAs odHeprusa. KomudectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  JHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHKH JUIsI PAaBHOBECHBIX ITPOLIECCOB: 4Yepe3
3aJ1JaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI MPOXOIUT
eIMHCTBEHHAs aguabara. AOCONIOTHAs TeMIeparypa.

Bropoii 3akoH TepMOAMHAMHMKM Ui  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO IepeaTh TEIUIOTY OT 0oJiee XOIOAHOro Tena K Oosiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpaTumMocTh IpUpPOHBIX MPOIECCOB.

[Tpunnune! gectBus TemioBbix MamuH. KIT/I.

Maxkcumansaoe 3Hauenne KITJI. [ukin Kapno.

DKOJIOrMYECKHE acCIeKThl MCIOJIb30BaHUs TEIUIOBBIX ABurarenei. TerioBoe
3arpsA3HEHUE OKPYKAIOIIEN CpEIbl.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTMYECKHE NPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHED, AU3ENbHBIA W KapOIOpAaTOpHBIM JBUTATENM, TapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEMIEPATYp, YTWIM3ALUs «TEIUIOBBIX» OTXOAOB C
MCITIOJIb30BAaHUEM TEILJIOBOTO HACOCA, YTUIU3AIMs OMOOPTraHNYECKOro TOIUIMBA IS
BBIPAOOTKHU «TETUIOBON» U JIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3MeHenue TemnepaTypbl Opy aiuadaTuuyecKoM paclulupEeHUN.

Bo3zaymHoe orauso.

CpaBHeHUE yIETbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl U3MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanne aqnadaTHOro npouecca.

KommbrorepHbie MOI€NIH TETIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, npAKMUKyM.

N3mepenue yaenbHOl TEMI0EMKOCTH.

HccnenoBanne nponecca oOCTbIBaHUS BEILIECTBA.

WccnenoBanue aqnabaTHOro npouecca.

N3yueHne B3aMMOCBSA3M DHEPTHUM MEXMOJIEKYJISIPHOTO B3aUMOJECUCTBUS U
TEMIIEPATYPbl KUTICHUS KUIAKOCTEH.

Tema 3. Azpezammuvie cocmoanusn eeuyecmea. Pazoevle nepexoonl.

[TapooOpazoBanue u koHjaeHcanus. Mcnapenue u kumneHue. YenbHas
TEIUI0Ta MapooOpa3oBaHUsl.

HaceblllieHHbIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IUIOTHOCTH W JABJICHUS HACBIIICHHOr'O Mapa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTH
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUS OT JAaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3myxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOINHS CBOWCTB
kpuctauioB. I[lmaBneHne wu Kpucrtainuzauus. YJIelbHas TEIUIOTa IIJIABJICHUSA.
CyOnumarysi.

Hedbopmammu TBEpIOTO Tena. Pactsokenue u cxxatue. Cnpur. Moayns FOwra.
[Ipenen ynpyrux neopmanuii.

TemnnoBoe pacuiupeHue KUIKOCTEH U TBEPABIX Tel, 00BEMHOE M JIMHEHHOE
pacirpenrie. AHrapMOHU3M TEIUIOBBIX KOJIE€OAHUN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOI'0 paclliupeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHepruu B (pa30BbIX NEPEXOIAX.

VYpaBHeHue TeroBoro 6anaHca.

[ToBepxnocTtHOoe HaTspKeHHE. K0d(PhUIIMEHT MOBEPXHOCTHOTO HATSIKECHHUS.
Kanunnsapusie aBnenus. J[aBneHne nojl HCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlamnaca.

TexHudueckrue yCTpOWCTBA M TEXHOJOTMYECKHE TMPOLIECCHI:  KUIKHE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPHUATIBI.

Jemoncmpayuu.

TennoBoe pacunpeHue.

CBoiicTBa HACHIILIEHHBIX ITAPOB.

Kunienne. Kunenue rnpu mnoHW>KE€HHOM JaBIICHUU.

N3mepenune cuitbl MOBEPXHOCTHOTI'O HATSIKEHUS.

ONBITHI C MBUIBHBIMH TUIEHKAMH.

CmauuBanue.



Kanumisipable siBeHus.

Mopaenn HEHBIOTOHOBCKOM KUJIKOCTH.

CnocoObl UI3MEpPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIIABJIEHUS KPUCTAIIIMYECKOTO BEIIECTBA.

Bunbr nedopmarimii.

Habmronerne Manpix nedopMarimid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

N3yueHune 3akOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

H3mepenune yaenbHON TEMIOTHI TIABICHUS JIbAA.

N3ydeHne CBOWCTB HACBIIIEHHBIX MTAPOB.

N3mepenne abCONOTHON BIQXHOCTH BO3/JyXa M OIIEHKAa MacChl MapoB B
MIOMEILICHHH.

N3mepenue korduiinerTa moBepXHOCTHOT'O HATSKCHHUS.

N3mepenne moayns FOnra.

HccnenoBanre 3aBUCUMOCTH  JeopmManuu  pe3MHOBOro oOpasuma  or
MPUIT0KEHHOU K HEMY CUJIBI.

Pa3nen 4. DiiekTpoAMHAMHUKA.

Tema 1. Inekmpuueckoe none.

OneKkTpu3anmst Tell U €€ MPOSBICHHS. JJEKTpUUYecKur 3apsa. [[Ba Buma
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHWKHM, MAMRJIEKTPUKH U TOJYIPOBOJIHUKH.
DJIeMEHTapHbIM AIEKTPUUECKUNA 3apsif. 3aKOH COXPAHEHHUS DSIECKTPUUYECKOTO
3apsaa.

B3aumoneiictBue  3apsgoB.  Toueunble  3apsasl.  3akoH — Kysosna.

DnekTpuueckoe nose. Ero aeiicTBue Ha 3JIEKTPUUECKUE 3apsbl.

Hamnpsoxénnocts  anektpuueckoro  mnosid.  IIpoOueiii  3apsan.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOro moist. OTHOPOIHOE AIEKTPUYECKOE MOJIE.

[ToTeHUHAIBHOCTh 3JIEKTPOCTATUYECKOIO MOJs. Pa3HOCTh NOTEHIMATIOB M
HanpspokeHue. lloTeHumanbHast sHEprus 3apsga B DJIEKTPOCTATHUYECKOM IOJIE.
[Torennuman snexkrpoctaTnyeckoro nojd. CBsi3b HANPSKEHHOCTH TMOJS U Pa3HOCTH
NOTEHIIUAJIOB JIJII  DJIGKTPOCTATHYECKOTO TMoJisi (Kak OJHOPOAHOTO, TaK U
HEOJTHOPOJIHOTO).

[IpuHIMII CyTIEPIIO3ULIMU AIIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOU cdepnl. [lone
PaBHOMEPHO 3apsHKEHHOro mo o00béMy miapa. Ilonme paBHOMEpHO 3apspKEHHOU
OECKOHEUHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHXKEHHOCTH OSTUX TOJEH |
SKBUIOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3JIEKTPOCTATHYECKOM MOJIE. Y CIIOBUE PABHOBECUS 3aPsIIO0B.

JvaneKTpuku B AJIEKTPOCTATUYECKOM noJIe. Jnsnextpruueckas
IPOHUIIAEMOCTh BEILIECTBA.



Konnencatop. D1eKTpOEMKOCTh KOHJEHCATOPA. JIEKTPOEMKOCTh INIOCKOTO
KOHJIEHCATOopa.

[TapannensHOE coennHEHNE KOHAEHCATOPOB. [locmenoBarenbHOe COeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apspKEHHOT0 KOHAEHCATOopa.

JIBr>KeHHe 3apsoKEHHOM YaCTULBI B OJHOPOJIHOM 3JIEKTPUYECKOM ITOJIE.

TexHuueckne yCTpOMCTBA MU TEXHOJIOTMYECKUE IIPOLECCHI: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTPOCTAaTHUYECKasl —3aluTa, 3a3eMJIEHHE dJIEKTPOIpPHOOpOB,
KOHJIeHCATOpHI, reHepatop Bau ae ['paada.

Jlemoncmpayuu.

YCTpOUCTBO ¥ IPUHLIUI JEUCTBUS JIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIaPUKOB.

DIIEKTPUUYECKOE MOJIE ABYX 3aPSKEHHBIX IACTHH.

Mopens anektpocratuueckoro reueparopa (Ban ne I'paada).

[IpOBOHUKM B DIIEKTPUYECKOM II0JIE.

DIIeKTpOocTaTUYECKas 3aInTa.

Y CTpOUCTBO U IEMCTBUE KOHIEHCATOPA OCTOSHHON U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcAaropa OT IUIOIIAau
IUIACTUH, PACCTOSIHUSA MEXIY HUMH U AUIEKTPUUECKON MPOHULIAEMOCTH.

OHeprust 3JeKTPUIECKOr0 MO 3apsSHKEHHOI0 KOHIEHCATOopA.

3apszKa 1 pa3psjika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit 3xcnepumenm, nadbopamopnsie pabomot, npaKmuKym.

OueHka cui B3aUMOJIEUCTBUS 3apsKEHHBIX TEIL.

Habmronenue npeBpalieHus SHEPrun 3apsyKeHHOI0 KOHIEHCATOPa B SHEPTUIO
M3JIy4EHUs] CBETOAMO/A.

N3ydenne npoTekaHus TOKa B LEIMH, COAECPKAIIEN KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MTOTEHIUAJIOB (HanpsiKeHus) npu
II0CJIEIOBATEIBHOM COEIMHEHUN KOHJIEHCATOPOB.

HccenenoBanune pa3psana KOHIEHCATOPA YEPES PEZUCTOP.

Tema 2. ITocmoannblil 31eKmpuiecKuil Mmox.

Cwuiia Toka. [10CTOSIHHBIN TOK.

VYcnoBus CylIECTBOBAHUS MOCTOSHHOIO JJIEKTPUYECKOro TOKAa. McTouHukm
toka. Hanpsokenue U n OJ1C €.

3akon OMa Jj1s1 ydacTKa IeTH.

DIIEKTPUUECKOE CONPOTHUBJICHUE. 3aBUCUMOCTD CONPOTHUBJICHUS
OJHOPOJHOI'0 IIPOBOJHMKA OT €ro JUIMHBI M IUIOIIAAM IIONEPEYHOI'O CEYECHUS.
VY ienpHOE CONPOTHUBIIEHUE BELECTBA.

[TocnenoBaTenpHOE, MapauIeIbHOE, CMEMIAHHOE COECINHEHUE MPOBOJIHUKOB.
Pacuér pa3zBeTBi€HHBIX dnekTpudeckux 1eneit. [Ipasuna Kupxroda.



PaGota snexTpudeckoro Toka. 3akoH xoyms—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TeraoBas MOIIHOCTb, BbIAENseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBICHHME HCTOYHHMKA TOKa. 3akoH Oma 14
MOJIHOM  (3aMKHYTOM) SJIEKTPUYECKOM Iienu. MOIIHOCTh MCTOYHHKA TOKA.
Kopotkoe 3ampikanue.

Konnencarop B 11emu ocTOSSHHOT'O TOKA.

TexHu4yeckre yCTpPOWCTBA M TEXHOJIOTMYECKHME TMIPOLIECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON IHEPTUU.

Jlemoncmpayuu.

N3Mepenure cuibl TOKa U HANPSHKCHMUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHHUS IS PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS ¥ CBETOAMO/A.

3aBUCUMOCTH COMPOTUBJICHUS HWJIUHIPUYECKUX MPOBOAHUKOB OT JJIUHBI,
IO Y TIOTIEPEYHOr0 CEYEHUs U MaTepuania.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT CONPOTUBIICHUS IPU TOCTOSIHHOM
HaIpsIKEHUU.

[Ipsamoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIBBAHUYECKOTO JJIEMEHTA
U OIICHKA BHYTPEHHET0 COMPOTUBIICHUSI.

Cnoco0sI coeinHeHMsI ICTOYHUKOB Toka, DJIC Garapeii.

UccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXY MOJIOCAMU MCTOYHUKA TOKA
OT CHWJIbI TOKA B IICTH.

Yuenuueckuit 3xcnepumenm, nadbopamopnsie pabomot, npaKmuKym.

HccnenoBanne CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3MepeHnue yienbHOro CONpOTUBICHUS TPOBOIHUKOB.

UccnenoBanue 3aBUCUMOCTH CWIbI TOKAa OT HampsOKEHUS JJIS  JIaMIIbI
HaKaJIMBaHMUSI.

VYBenudeHue npejena u3MepeHus: amnepMerpa (BoJIbTMETPa).

N3mepenue DJIC 1 BHyTpEHHEr0 CONMPOTUBIECHUS UCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd DJIC raibBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMBbIKAHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY MOJOCAMHU MCTOYHUKA TOKA
OT CHJIBI TOKA B IIETIH.

UccnenoBanrie 3aBUCUMOCTH MOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 paznuunsix cpeoax.

DOneKTpuyecKkas  MPOBOJAMMOCTb  PA3JMYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJIMMOCTH TBEPJABIX METAIOB. 3aBUCUMOCThH CONPOTUBIICHUSI METAJUIOB OT
TeMriepatrypbl. CBEpXIIPOBOANUMOCTb.



DIIEKTpUUECKU TOK B Bakyyme. CBOWMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBOgHHUKHY. CobOcTBeHHas 151 IIPUMECHAas MIPOBOJIUMOCTh
noytynpoBogHUKOB. CBoiicTBa p—N-nepexonaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJNEKTPOIUTUYECKAS TUCCOLMALMAL.
Onektponus. 3akonbl Papajaes AJisl SIEKTPOIIU3A.

DIIEKTPUYECKAM TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pas3psan. PazmuuHble TUIIBI CAMOCTOATENBHOTO paspsana. Momuus. [1nasma.

TexHu4yeckre ycCTpOWCTBA U NPAKTHUYECKOE IPUMEHEHUE: Tra30pa3psigHble
JAMIIBI, DJIEKTPOHHO-TTydeBasi TPyOKa, MOIYIMPOBOJHUKOBBIC MPUOOPHI: IHO,
TpaH3uCcTOp, (OTOAMOM, CBETOMMOMA, TallbBaHWKA, pa@UHUPOBAHUE MEJH,
BBITIJIABKA JIFOMUHUS, JICKTPOHHASI MUKPOCKOIIHSI.

Jemoncmpauuu.

3aBUCHUMOCTH COIPOTUBJICHUS METAJLIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE 3JIEKTPOIUTOB.

3akoHsl a5ekTponusa dapazes.

HckpoBoii pa3psa 1 IpOBOAUMOCTh BO3yXa.

CpaBHeHHE TPOBOJAMMOCTH METAJJIOB U MOJYITPOBOJIHUKOB.

OIHOCTOPOHHSS MPOBOJAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

HaGnronenue snexrponusa.

N3mepenue 3apsiia OTHOBAJIEHTHOTO MOHA.

HUccnepoBaHnne  3aBUCMMOCTH  COINPOTUBIIEHUS  TEPMOPE3UCTOpA  OT
TEMIIEpaTyphbl.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKH JUOIA.

DuU3nYecKnil NPaKTUKYM.

Cnoco6bl u3MepeHus: GU3NYEeCKuX BEIUYUH C UCIOIh30BAaHUEM AHAIOTOBBIX
U IIUQPPOBBIX U3MEPUTEIIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTaTUUKOBBIX CHUCTEM.
AOGCOIOTHBIC U OTHOCUTENBHBIC TTOTPEITHOCTA U3MEPEHUN (PU3UYECKUX BEIHUMH.
O1ieHKa TpaHMIl TOrPEITHOCTEH.

IIpoBeneHrne  KOCBEHHBIX  U3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3nuecknX BEIMYMH, MPOBEPKA MPEIJOKEHHbIX TUNoTe3 (BbIOOp H3 padorT,
OMMMCAaHHBIX B  TEMAaTUYECKHX  pa3aenax «YUYEHUUECKUW  HDKCIEPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

MexnpeaMeTHbIE CBA3M.

N3yyenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YUETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBS3EH C KypcaMu
MaTeMaTuKH, OMOJIOTUH, XUMUH, TeOrpaduu U TEXHOJIOTUH.

Mescnpeomemmnsle nOHAMUS, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYUHO20
nO3HAHUA: ABIICHUE, HAy4YHBIN (akT, rumore3a, ¢uznueckas BEIMYMHA, 3aKOH,



TEopHsi, HaOIIOICHHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENb, H3MEPEHUE,
MOTPELIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITU(ppoBast 1adbopaTopus.

Mamemamuka: penieHUE CHUCTEMbl YypaBHEHUU. JluHeliHas (QyHKIMS,
napabouna, runepOona, ux rpaduku U cBoiicTBa. TpuronoMmerpuueckue QyHKIUU:
CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTophl 1 UX IPOEKIMU HA OCHU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonozua: Mexanndyeckoe ABMKEHUE B JKUBOU mpupojae, audpdysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpYXKalollehd Cpelbl,
yTHIN3aIsl OMOOPraHMYECKOr0 TOIUIMBA JIJIi  BBIPAOOTKH  «TEIJIOBOM» U
AJNIEKTPOIHEPIUH, IOBEPXHOCTHOE HATSYKEHUE U KAWUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIIEKTPUUECKUE SIBJICHUS B dKUBOUM MPUPOJIE.

Xumuna: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB MU MOJIEKYJI,
MOJIb BEIIECTBA, MOJSpHAas Macca, IOJIy4YeHHUE HaHOMATEepUajoB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEI, KUAKOCTEH M Ia30B, )KUJIKHE KPHUCTAIUIBI, SIEKTPHUUECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIUTUYECKAS JUCCOLIMALIMS, TAIbBAHUKA, 3JICKTPOHHAS
MUKPOCKOITHSI.

TI'eocpagpusn: BnaxxHOCTh BO3/TyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHHE JBHKEHUU C KCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOIO TPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKUHUU
(KpOHIITEHH, pemérdyaTrble KOHCTPYKIMU), UCIONIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHUKE (TMPOCKOIN, BOAOMET W JIPYrue), JBUraTeilb BHYTPEHHEIO
Cropanusi, naposasi TypOrHa, ObITOBOW XOJOAWIbHHUK, KOHAUIIMOHED, TEXHOIOTUU
MOJTy4YEeHHs] COBPEMEHHBIX MaTepHalioB, B TOM YHCIE€ HAHOMAaTepuajioB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTpOnpHOOpOB,
ra3opaspsiHbIE JaMIIbl, TOJYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DiiekTpoaMHAMHUKA.

Tema 4. Maznummnoe noie.

B3aumopelicTBue MOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bektop MarHWTHOM HWHAYKUMM. [IpuHIMI cCyneprno3uiuu
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW UHIYKIIHH.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpYyroBoro ButTka). OneIT Opcreaa.

Cuiia Amnepa, e€ HarpaBJIeHUE U MOYJIb.

Cuia Jlopenua, e€ HanpaBieHUuEe U MOJyJb. JIBUKEHHE 3apsSyKEHHOU YaCTHUIbI
B OJIHOPOJJTHOM MarHuTHOM nosie. Pabora cusel JlopeHia.

MaruuTtHoe noJie B Beniectse. deppoMarHeTUKH, mapa- U JuaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOI'MYCCKHC IIPOHOCCChI: IIPHUMCHCHHUC

MTOCTOSTHHBIX MarHMTOB, AJIEKTPOMArHUTOB, TeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SAKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpauuu.

KaptnHa  nuHMII  WMHAYKOMM  MarHUTHOTO  MOJIA  TOJOCOBOTO M
MOIKOBOOOPA3HOI'0 MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHMil MarHuTHON MHAYKIIUU OIS JJIMHHOTO TIPSIMOTO TTPOBOTHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3aumoperictere 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuiibl JIOpeHIIa Ha HOHBI DJIEKTPOJIUTA.

HaGntonenmne nBrkeHus mydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMD JICUCTBUS 3JIEKTPOU3MEPUTEIIEHOTO npudopa
MAarHUTORJIEKTPUUYECKON CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nadbopamopnsie pabomot, npaKmuKym.

HccnenoBanre MAarHUTHOTO MOJISI HOCTOSTHHBIX MarHUTOB.

UccnenoBanne cBOMCTB (heppOMArHETHKOB.

HccnenoBanne nelcTBUS MOCTOSHHOIO MAarHUTa HA PAMKY C TOKOM.

N3mepenune cunbl AMiiepa.

N3ydeHune 3aBUCMMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIUM Ha OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomacHUMHAA UHOYKYUAL.

SIBiieHue DJEKTpOMAarHUTHOM MHAYKUMH. [IOoTOK BekTopa MarHUTHOU
uHaykud. OJIC uHAyKuMu. 3aKOoH 3JIEeKTpOMarHuTHou uHAyKuuu Dapanes.
Buxpesoe anekrpuyeckoe none. Toku Dyko.

OJIC wHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHocTh. KaTylllka WHAYKTMBHOCTH B 1IE€NMH IOCTOSHHOIO TOKA.
SAsnenune camonnaykuuu. JJC caMOUHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHu4uecKkne YCTpOWCTBA W TEXHOJOTMYECKUE MMPOLECCHI: MHAYKIIMOHHAS
M€4b, COJICHOWU/I, 3aIIUTa OT AJEKTPU3ALMU TEIJl IPU ABWKECHUN B MArHUTHOM MOJIE
3emIIu.

Jlemoncmpayuu.

Habmronenue siBieHus: 3JIeKTPOMarHuTHON MHAYKIIUH.

NccnenoBanne 3aBucumoctu OJIC MHAYKIMHA OT CKOPOCTH W3MEHEHMS
MAarHUTHOT'O MOTOKA.



[Ipasuno Jlenna.

[Tanenne maruuTa B alFOMUHUEBOM (MEIHOI) TpyOe.

SIBneHne CaMOMHIYKIIU Y.

UccnenoBanne 3aBucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH W3MEHEHHS
CWJIbI TOKA B LEIH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie pabomot, npaKmuKym.

HccnenoBanne sBIECHUS JIEKTPOMAarHUTHOM MHIYKIIAH.

Onpenenenne MHAYKIMNA BUXPEBOIO MArHUTHOTO TOJIA.

UccnenoBanue siBIEHUS] CAMOUHIYKIIHH.

COopka Mozenu 3IEeKTPOMAarHUTHOTO FreHepaTopa.

Pa3nen 5. KoteOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarensnas cucrema. CBOOOIHBIE KOJIEOAHUS.

I'apMonunyeckue konedanuss. KuHemaTnueckoe M JHHAMHYECKOE OIMCAaHUE.
DHepreTuyecKoe ONMHUCAHME (3aKOH COXPAHEHHUS] MEXaHWYECKOM sHepruu). BriBon
JTUHAMUYECKOTO OMMCAHUSl TAPMOHUYECKUX KOJIEOAHUM M3 UX IHEPreTUYECKOro U
KMHEMATUYECKOrO OMUCAHUS.

AmMmutyna u ¢aza konedanuil. CBs3b aMIUIUTYAbl KOJEOAHUA UCXOIHOMN
BEJIMYMHBI C aMIUTUTYIaMHU KoJie0aHUM €€ CKOPOCTU U YCKOPEHHUS.

Ilepron u dyactora kojeOanuid. Ilepmom ManabiX CBOOOJHBIX KoOJICOAHMIA
MaTeMaTU4YeCKOro MasTHuka. llepuox CBOOOMHBIX KOJICOAHWUN MPYKUHHOTO
MasITHHKA.

[Tonsitue o 3aryxaromux KojaebaHusx. Beinyxxaennble konebanus. Pe3onanc.
Pe3onancHas kpuBas. BriusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOIIEOaHUS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMUECKHE MPOLIECChl: METPOHOM, Yachl,
Kaueu, My3blKaJIbHbIE HHCTPYMEHTHI, celicMorpad.

Jemoncmpayuu.

3anuch KojaedaTeTbHOrO ABUKECHHUS.

Habmronenne He3aBUCHMOCTH MEPUOJIa MaJTbIX KOJIEOaHUM Tpy3a Ha HUTH OT
aMIUIUTY/bI.

UccnenoBanune 3aTyxaronux KojJeOaH!il 1 3aBUCUMOCTH TEPHOJIa CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBIEHUS.

UccnenoBanue konebGaHWil rpy3a Ha MacCUBHOM TIPYXHHE C LEIbIO
dbopmupoBaHus MpeacTaBIeHU 00 U1eaTbHOU MOJIEIU IPY>KMHHOTO MasSTHHUKA.

3aK0H COXpaHEHHUs YHEPTUU MIPH KOJIEOAHUAX Tpy3a Ha MIPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUIA.

Habnronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKkmuKym.



N3mepenune mnepuona CBOOOMHBIX KOJMEOAHUNW HHUTSHOTO U MPYXKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB ABMKEHUS Tela B X0J1€ KOJIeOaHUI Ha yIIPyTroM IMO/IBECE.

N3yueHne IBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUU B IPYKUHHOM MasSTHHUKE.

HccnenoBanue yObIBaHUS aMIUTHTYIbI 3aTyXAOMINX KOJICOAHU.

UccnenoBanrie BEIHYKICHHBIX KOJIEOaHUI.

Tema 2. InekmpomazHummuple K01€0anuUs.

Konebarenpubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJeOaHUS B
uaealbHOM KoisiebaTenbHOM KoHType. ®opmyrna Tomcona. CBs3b aMIUIMTYZBI
3apszia KOHAEHcaTopa ¢ aMIUIMTYA0M CUIIbI TOKA B KOJIEOATEIHbHOM KOHTYPE.

3aK0H COXpaHEHHUS YHEPTUHU B UJICATIBHOM KOJIe0aTeIbHOM KOHTYPE.

3aryxaromnue AJIEKTPOMAarHUTHbIE KoJieOaHusl. BeIHyX1€HHBIE
AJIEKTPOMAarHUTHBIE KOJieOaHusl.

IlepeMeHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JICHUCTBYIOIIEE 3HAYCHHE CHUJIbI TOKA W HANPSXKEHUS IPU Pa3IndHON Qopme
3aBUCHMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHHU.

CunyconanbHbId NEPEMEHHBIM TOK. Pe3ucTop, KOHAEHCATOp M KaTylka
UHIAYKTUBHOCTH B LIENH CUHYCOUJAIBHOIO NMEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpsKeHuU.

WNneansubiii  Tpancopmartop. I[lpomsBomcTBo, mepemada u moTpedieHUE
ANEKTPUYECKON JHEPTUH.

DKOJIOTUYECKHE PHUCKU TpU TPOU3BOACTBE AJEKTpodHeprun. KymnpTypa
UCITOJIb30BAHUSA JIEKTPOIHEPT UM B TIOBCEIHEBHOM JKU3HU.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPUYECKHUM
3BOHOK, T€HEPATOP MIEPEMEHHOIO TOKA, TUHUU AJIEKTponepeaay.

Jemoncmpauuu.

CB0OOIHBIC 3JIEKTPOMATrHUTHBIC KOJICOAHUSI.

3aBUCUMOCTb YaCTOTHI CBOOOJIHBIX KOJIEOAHUN OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl AJIEKTPOMArHUTHBIX KOJIEOAHUI.

['enepaTop HE3aTyXaIOMINX JIEKTPOMArHUTHBIX KOJICOaHUH.

Mopens 3JIEKTpPOMarHUTHOT O T€HEPATOPA.

BoIHyX1€HHbIE CHHYCOUIAJIbHBIE KOJICOaHMUsL.

Pe3ucrop, karymka MHIYKTUBHOCTH U KOHIEHCATOP B LENU IEPEMEHHOIO
TOKA.

Pe3onanc mnpm mocnenoBaTeNbHOM — COSNMHEHWM PE3UCTOpA, KAaTYIIKH
MHIYKTUBHOCTH M KOHAEHCATOPA.

YcTpolicTBO M MPUHIIKIL ACHCTBUS TpaHchopmaropa.



Mopenb TMHUY 3TEKTPONepeIayun.

Yuenuueckuit s3xcnepumenm, nadopamopusvie padomeul, nPAKMUKyM.

N3yuenne Tpanchopmaropa.

HccnenoBanne MEpeMEHHOTO TOKA 4Yepe3 IMOCIEAOBATEIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYUIKy U PE3UCTOP.

HaGmronenue 21eKTpoMarHuTHOTO pe30HaHCA.

NccnenoBanue paboThl HCTOYHUKOB CBETA B LI MEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKMpoMAzHUNIHbIE 60TIHBL.

MexaHnueckue BOJIHBI, YCJIOBUSA UX pacnpoctpaneHusi. llomepeunbie u
IIPOJOJIbHBIE BOJHBL. Ilepuoa, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBIL
CBoiicTBa MEXaHMYECKHX BOJIH: OTpa)k€HUE, MpeIOMIICHHE, UHTepepeHIus Hu
TudpaKIys.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[[TymoBOE 3arpsi3HEHNUE OKPYIKAIOLIECH CPEABI.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIOBUSI U3JTYUYEHHUSI DJIEKTPOMArHUTHBIX BOJIH.
B3aumHas oprueHTanusi BEKTOPOB B AJIEKTPOMATHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTpPa)XEHUEe,  MpPeIOMIICHUE,
noJiipu3anus, uHTepdepeHuns u qudppakuus.

[Ixana aMeKTPOMarHUTHBIX BOJIH. [IpMeHeHne 2JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTIBI paAUOCBSA3U U TeNEBUACHUS. Pagnonokanus.

DNeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAOIIEH Cpebl.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbBIC
UHCTPYMEHTHI, pajiap, pauonpuéMHIK, TEIEBU30pP, aHTeHHA, TenedoH, CBY-neun,
yJIbTPa3ByKOBas IMATHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpOCTPaHEHHUE MOMEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Ten0 Kak UCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOAHUM.

HabGntonenue orpakeHus: M NpeIOMIIEHUS MEXaHUYECKHUX BOJIH.

Hab6ntonenune unrepdepeniuu u udpakini MEXaHUMYECKUX BOJH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJIbTpa3ByKa U €r0 IPUMEHEHUE.

Habmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U
4acTOTOMN KOJIEOaHUH.

Uccnenosanue CBONCTB AIIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE,
MpeoMIIeHHE, NoJisipyu3anus, Tudpaxuus, uHTepdepeHIusi.

OOGHapyxeHue HHPPaKpacHOro U yIbTPaPUOIETOBOrO U3ITYyUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, npaKmuKym.



N3yueHune napamerpoB 3ByKOBOM BOJIHBI.

N3ydenne pacripocTpaHEHUs 3BYKOBBIX BOJIH B 3AMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHEHOE paclpOCTpaHEHUE CBETAa B OJHOPOAHOM cpexe. Jlyu cBera.
To4euHbIN ICTOYHUK CBETA.

OTtpaxeHue cBera. 3aKoHbI OoTpakeHusi cBeta. [locTpoeHne n3o0pakeHui B
riockoM 3epkaiie. Cepruueckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIN MoKa3arelb npenomiieHus. [IocTOSHCTBO YaCTOTHI
CBETa M COOTHOILIEHHME JUIMH BOJIH NIPU NEPEXOAE MOHOXPOMATHUYECKOI'O CBETa
Yyepe3 rpaHully pas3zena AByX ONTUYECKUX CPEl.

Xon nyuerr B mpusme. Jucnepcusi cBera. CloKHBIA cocTaB Oeoro cBeTa.
[Ber.

[TonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblil yroa mojJIHOrO BHYTPEHHETO
OTPaKEHUSL.

Cobuparome u pacceuBarouiue JuH3bl. ToHkass mnuH3a. DOKycHOE
paccTossHUE ¥ OINTHYECKass CHjia TOHKOW JIMH3BL. 3aBUCHUMOCTh (DOKYCHOTO
pPAcCTOSIHUSI TOHKOW c(EepuuecKOll JIMH3BI OT €€ T€OMETPUU M OTHOCHUTEIHHOIO
NIOKa3aTes IPEIOMIICHHUS.

dopmyia TOHKOU JIMH3bL. Y BEJIMUYECHUE, JaBAEMOE JIMH30M.

Xop Jy4a, MPOMIEAINIETr0 JIMH3Y IOJi MPOU3BOJBHBIM YIJOM K €€ TJIaBHOU
ontuuecko ocu. Iloctpoenne wu300pakeHUMl TOYKM W OTpe3Ka MpsSMOMl B
coOMparoUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTuueckue npudopsl. Paspemaromast cnocodHocTh. [1a3 kak ontuueckas
cUcCTeMa.

[Ipenensr TPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. Wurepdepenims cBera. KorepeHTHble HCTOYHHKHU.
VYcaoBust HaOMIOEHHWS MaKCUMyMOB M MHUHMMYMOB B HWHTEpPGhEpPEHIIMOHHON
KapTUHE OT [JIBYX KOT€pEHTHBIX HCTOYHUKOB. IIpumepbl KilacCM4eCKUX
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakus cBera. JludpakiuonHas pemiérka. YcCJIOBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB IIpU MAJE€HUM MOHOXPOMATHMYECKOIO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmstpusanus ceera.

TexHudyeckre yCTpPOMCTBA M TEXHOJOTMYECKME ITPOLIECCHI: OYKH, JIyIa,
nepuckomn, Qoroanmnapar, MHUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETICHHE
OITHKY, BOJIOKOHHAsI ONTHUKA, AU(PPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTpaKEHUS CBETA.



HccnenoBanue MpesioMIIEHUS CBETA.

Hablnronenue moHoro BHyTpEHHET0 OTpakeHHs. Moziens CBETOBO/A.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAJUIEIbHYIO
IUIACTUHY U IPU3MY.

UccnenoBanue cBOMCTB N300pa’keHU B JIMH3AX.

Mopenu MuKpocKona, TeJIeCKona.

Habmonenne nnrepdepeHimm crera.

Habmronenne 11BETOB TOHKUX IJIEHOK.

HabGnronenune nudpakimu crera.

N3ydenne AuppaKkIimOHHON PEIIETKH.

Hab6nronenune audpakiinoHHOr 0O CEKTpPA.

HabGntonenune nucnepcuu cBera.

HaGntonenue nonsipuszanuu cBera.

[IpumeneHue MONSIPOUIOB JIJISI U3YUCHUSI MEXAHUUECKUX HAIPSIKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie pabomaul, npAKMUKYM.

N3MepeHnue nokazaresns npeaoMiIeHUs CTeKIa.

HccnenoBanue 3aBUCMMOCTH (OKYCHOTO pacCcTOSIHUSL OT BemlecTBa (Ha
MPUMEPE KUJKUX JIHH3).

N3mepenne poKyCHOro pacCTOSHHS pacCEeUBAIOIINX JIUH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 ITIOCKOTO 3€pKajia U JTUH3HI.

[Tomyuenue n300paskeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHne TENECKOMMYECKUX CUCTEM.

Hab6ntonenune nudpakiuu, nHTepdEepeHIny U Moysipyu3aliiy CBeTa.

N3yuenune noiasipuzanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTU AUIIIEKTPHUKA.

N3ydenne uaTepdepeHIun 1a3epHOro N3TydyeHUs Ha IBYX HIETSX.

Habmronenue nucnepcun.

Habmonenue u ucciegoBanue qudpakiimoHHOTO CIIEKTpa.

H3mepenue niuHbl CBETOBOW BOJIHBI.

[TomyyeHue criekTpa M3Iy4eHUs CBETOAMOAA IMPH NOMOUIM JU(PaKIIMOHHON
PELIETKY.

Pa3nen 6. OcHOBBI cHIEIIHAJIBLHOI TEOPUH OTHOCHTEILHOCTH.

'panuupl  OPpUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynatel
CIIEHUAIIBHON TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  Jlopenuna.
VYcnoBue npuuMHHOCTH. OTHOCUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHH U COKPAILICHUE JJINHBI.

DHEprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIL.

CBsI3p Macchl C JHEPrUer U UMITYJIbCOM PEIATUBUCTCKON YaCTUIIBl. DHEPTHS
MIOKOSI.



TexHu4yeckre ycTpOWCTBAa M TEXHOJOTMUECKHE MPOLECChl: CIyTHUKOBBIE
MPUEMHUKHU, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYueHnnueckuit 3KCIIEpUMEHT, 1a00paTOpHbIE PA0OTHI, TPAKTUKYM.

Onpenenenne UMMOyJdbCa W DHEPIMM  PEISITHUBUCTCKUMX  4YacTull (IO
dotorpadusim TPEKOB 3apsSKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pa3nen 7. KBantoBas pusuka.

Tema 1. KopnycKynapHo-60aH0601 Oyanusm.

PaBHOBecHOE TemIoBOE M3IydeHUE (U3JIydeHHE a0COJIIOTHO YEPHOTO TeNa).
3akoH cMmeneHus Buna. ['unore3a [linanka o KBaHTax.

@DOTOHBI. DHEPTUS ¥ UMITYJIHC (POTOHA.

®dororpdext. OnpiThl A. I'. CroneroBa. 3akoHbl pororddekra. YpaBHEHHE
OiamreitHa 11t hotodrddekra. «KpacHas rpanuna» hororddexra.

JlaBnmenue cBeta (B YaCTHOCTH, JIaBJICHHME CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONIYI0O U aOCONMIOTHO OTpaxkarollylo mnoBepxHocTh). OmbiTel [I. H.
JleGenena.

Bonnossie cBolicTBa yactuil. Bomusl e bpoins. [InuHa BomHbl Ae bpoitis u
pasMepsl  00JacTH JIOKAJIM3allMu JIBIDKYIIEWcs dactuiibl.  KopmyckymnspHo-
BOJIHOBOH Ayanu3M. [udpakius 31eKTpOHOB Ha KPUCTAILIAX.

Cneunduka nsmepernii B Mukpomupe. COOTHOUIEHUS! HEONpeaeaEHHOCTe!
I'eitzenoOepra.

TexHu4yeckre YCTpPOMCTBA U TEXHOJOTMYECKHE MPOLECChl: CIEKTPOMETD,
dorornemenT, GHOTOMATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETO/IMOI.

Jemoncmpayuu.

®oTordh(DHeKT Ha yCTAaHOBKE C IMHKOBOW MJIACTHHOM.

HccnenoBanue 3akoHOB BHEHIHEro (poToaddekra.

WccnenoBanue  3aBUCHMOCTH  COMPOTUBJICHHS  TOJYNPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

Ceroauog.

Conneunas Oarapes.

Yuenuueckuit 3xcnepumenm, nadbopamopnsie pabomot, npaKmuKym.

Uccnenoranne Gporopesncropa.

N3mepenue noctostnuoi [lnanka Ha ocHOBe uccienoBanus Gorodrddexra.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOAMO]T OT HAMPSIKCHUS.

Tema 2. ®u3zuka amoma.

OnbITHl TIO HUCCIEAOBAHUIO CTpOeHUA aroma. [linanerapHas mMonenb aToma
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEXOE aToMa
C OZIHOT'O YPOBHsI DHEPI'UU HA IPYroi.



Buasl ciektpoB. CrieKTp ypOBHEN 3HEPTHH aTOMa BOJIOPO/IA.

CnioHTaHHOE U BBIHYXICHHOE U3lyuyeHue ceera. Jlazep.

TexHu4uecKkne yCTpOWCTBA U TEXHOJOTHMUECKUE MPOLIECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIM KOMIBIOTEDP.

Jemoncmpayuu.

Mopnens onsita Pesepdopma.

Habmonenue muHelyaThIX CIEKTPOB.

YCTpONCTBO U IEUCTBUE CYETUNKA HOHU3UPYIOIIUX YACTHII.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3TyUCHHUS.

Yuenuueckuit 3xcnepumenm, nadbopamopnwie pabomot, npaKmuKym.

Habmronenue nuHeiuaToro crekrpa.

HccnenoBaHne crnekTpa pa3peKE€HHOr0 aTOMapHOIO BOAOPOJA U U3MEPEHUE
noctosinHoM Punbepra.

Tema 3. Duzuka amommnozo A0pa u INEMeHMAPHBIX YACMUY,.

Hyxknonnast monens siapa I'eitsenOepra—lBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M30torsbl.

PannoaktuBHOCTE. Anbda-pacman. OIEKTPOHHBIM W TO3UTPOHHBIA OeTa-
pacnan. ['amma-usinyyeHue.

3aKOH paJMOAKTUBHOrO pacmnajaa. PaauoakTUBHBIE HW30TONBI B IPHUPOJE.
CBoiiCTBa MOHHU3UPYIOUIEr0 H3JIy4YCHHs. BiusHHE paIMOAKTUBHOCTH Ha YKUBbIC
opranu3Mbl. EcrectBennsiii Gpon nznydenus. Jozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sape. Anepubie cuibl. JledekT macch sapa.

Snepubie peakiuu. [enenne u cuntes saep. SAnepusie peaktopsl. [Ipobiaembl
YOPaBISIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTMYECKUE aClEKThl pPa3BUTHUS
AIEPHON DHEPTETUKH.

Metobl perucTpaluy U UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIBHBIE  B3aUMOJICUCTBUSA. bapHOHBL, ME30HBI U JIENITOHBI.
[IpencraBnenne o CtannapTHoi Moaenu. KBapk-riatooHHast MOJEIb aApOHOB.

®uzuka 3a npenenamu CrangapTHoil moxaenu. TéMHas Marepus U TEMHas
SHEPrusl.

EnuncTBO hrsmueckoit KapTUHBI MUpA.

TexHuuecKne yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMmepa
BunbcoHa, saepHbI peakTop, TEPMOSAEPHBIA pPEaKToOp, aromMHas Oomoa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, npAKMUKyM.

WccnenoBanne TpeKoB 4acTHIL (10 TOTOBBIM G oTorpadusim).

UccnenoBanue pagnoakTUBHOIO (DOHA € UCIIOIB30BAHUEM JO3UMETPA.

N3yuenue noriomeHus: 6eTa-4yacTUIl aTFOMUHUEM.

Pa3nes 8. Di1ieMeHTHI ACTPOHOMMU U ACTPOPU3HKH.



DTanbl pa3BUTHS acCTpoHOMUU. [IpuKkiagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (QU3UKU IS OOBACHEHUS MPUPOJIbI
KOCMHUYECKNX 00BEKTOB.

Metonbpl acTpOHOMUYECKHUX HuccienoBaHuid. COBpPEMEHHBIE ONTHYECKHUE
TEJIECKOIIBI, PAJANOTEIIECKOIBI, BHEATMOC(EpHAs aCTPOHOMHMSI.

Buna 3Bénnoro nHeba. Co3Be3ausi, sipKkue 3BE3[bI, IUIAHETHI, UX BHUIAUMOE
JIBIDKEHUE.

ConHeuHas cucTeMa.

Comnnie. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CoyiHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIEC XapaKTepUCTUKU. [lnarpamma «CreKTpalibHbINA Ki1acc —
CBETUMOCTBY». 3BE3JbI TJIABHOM IIOCIEHOBATCIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» JUIsl 3BE3]l TVIABHOM IOCJIEA0BATEIILHOCTH. BHYTpeHHEE CTpoeHHE
3BE37. COBpEeMEHHBIE TPEJCTABICHUS O MPOUCXOKACHUM U 3Bojironuu ColHIa U
3BE3J1. DTambl )KU3HU 3BE3]I.

Muneunsiii [Iyte — nama T'anaktuka. [lomoxkenne u aBwxkeHue ConHUA B
lNanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHbIE AbIPBI B pax
TaJIaKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66s1a. Pazberanue rajiakTuk.
Teopus bosnbiioro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnpie mpobiieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmronenus 3BE3HOrO HebOa HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHHEM
KOMIThIOTEPHBIX TPHIIOKEHHUH ISl OMpEIeNICHHsI TTOJIOKECHHUSI HEOCCHBIX 0OBEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBbI€ co3Be3qusi CEeBEpHOro MONyIIapusi U SpPKHe
3BE3IbI.

Habmronenuss B Teneckon JIyHbl, I1aHET, TYMaHHOCTEH U 3BE3HBIX
CKOILICHUH.

DOU3HYEeCKUI PAKTUKYM.

Cnoco06bl u3MepeHus: GU3NYECKUX BEIUYUH C HUCIOIh30BaHUEM aHAIOTOBBIX
U IUQPPOBBIX U3MEPUTEIIHHBIX MPUOOPOB U KOMITHIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCHUTEIIBHBIC IMMOTPEITHOCTH M3MEPCHUH (PU3HUECKUX BEITUYHH.
OneHka rpaHul NOrPEMHOCTEN.

[IpoBeneHue KOCBEHHBIX  HW3MEPECHUM, MWCCIEIOBAHUM  3aBUCUMOCTEH
bU3MYECKUX BEIWYWH, MPOBEpPKa MNPEITIOKEHHBIX THIOTE3 (BBIOOp M3 pabdorT,
OMHMCAaHHBIX B  TEMAaTHYECKHUX  pazfenax «YUYEHHYECKUM  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

O6o0maroiee NOBTOPpEeHUeE.



O060011eHne U cUCTeMaTH3alus COJepKaHUs paslieloB Kypca «MexaHuKay,
«MonekynsipHas pu3MKa U TEPMOIUHAMUKAY, «DIeKTpoauHamMuKay, «Konebanus
U BOJHBI», «OCHOBBI CIEHHAIBHOM TEOPUM OTHOCUTENBHOCTHY», «KBaHTOBas
duznkay, «3J€MEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukn wu acTpoHOMHH B OKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMATBHON M ATHUYECKOH c(hepax AesITENbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMHU B COBPEMEHHOW HAYyYHOW KapTUHE MHUpPA, 3HAYECHUE OIMUCATEIIbHOM,
CHUCTEMATH3UPYIONIECH,  OOBSCHUTEIBHOM W MPOTHOCTHYECKOW  (PyHKIUMH
buznueckol Teopuu, poiib GU3HUECKONU TEOpUU B POPMUPOBAHUH MPEACTABICHUIM
0 (pu3mueckor KapTUHE MHUpPA, MECTO (PU3UUECKOW KapTUHBI MHpa B OOIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBS3H.

N3yuenne «kypca ¢usmkum yrayonéHHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCA C YUETOM COAEPKATEIBbHBIX MEXKIIPEIMETHBIX CBS3€M C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUU, Teorpadru U TEXHOJIOTUH.

Meosicnpeomemnule noHaAmMuUA, C6A3AHHbIE C U3YUEHUEM MEN 0008 HAYUHO20
no3nanuA: sIBICHUE, Hay4YHbIH (haKT, TUIOTe3a, (U3MUecKas BEIMYMHA, 3aKOH,
TEeOpus, HaONIOAEHUE, SKCIEPUMEHT, MOJICIUPOBAHUE, MOJIENb, HW3MEpPEHUE,
MOTPENIHOCTH U3MEPEHUMN, U3MEpPUTEIbHBIE MPUOOPHI, IUPPOBas Ta00OPaTOPHSI.

Mamemamuka: pelIeHUE CHCTEMBl YPaBHEHUW. TpUTOHOMETpUYECKHE
(yHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO. BEKTOPBI M MX MPOEKIMH HAa OCH KOOPJWHAT, CIIOXKEHHUE BEKTOPOB.
[IpousBoaHbIe 37eMEHTApHBIX (GYHKIUNA. [Ipu3Haku TOMOOUS TPEYTrONBHHUKOB,
OTIpeIeNICHHE TUIOMIAIN TUIOCKUX PUryp u 00bEMa Ted.

buonozun: >nekrpuyeckue SBIEHUS B JKUBOW NpPUPONE, KoJieOaTEIbHbIE
IBWKEHHUS B JKUBOM MPUPOAE, OKOJOTMYECKHME PHUCKU TpU NPOU3BOACTBE
JJIEKTPOIHEPTUM,  DJIEKTPOMArHUTHOE  3arpsA3HEHHE  OKPY)KAIOUIEd  Cpensbl,
YIBTPa3ByKOBass JIWAarHOCTUKA B MEIWIMHE, ONTHYECKUE SBICHHUS B JKHBOU
IIPUPOE.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAS! CTPYKTypa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMUECKOM PEIETKH, CHEKTPaTbHBIN
aHaJIN3.

I'eocpagpun: wmarautTHblE TONIOCA 3€MJIM, 3AJIEKW MATCHUTHBIX DY,
doTochEMKaA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
ANIEKTpOJIBUraTeNb SIkoOM, reHepaTtop MEepeMEHHOr0 TOKa, MHAYKIHMOHHAs Ieyb,
JIMHUW 3JIEKTpOIlepenad, dJIEKTPOABUraTelb, paaap, paguonpUEMHUK, TEIEBU30D,
anteHHa, Ttenegon, CBY-meub, ynpTpa3BykoBass JUAarHOCTUKAa B TEXHUKE,



NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTUKA, COJTHEUHas OaTapesi, CIIyTHUKOBBIE
MPUEMHHUKH, A/I€pHAsl DJHEPTeTUKA U DKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHDLIE
PE3VYJIbTATDHI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yabTaThl OCBOCHHUS y4yeOHOro mpeamera «Duzuka»
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYArOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHONW BHYTPEHHEH TO3WIHMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTro OOIIECTBa, PaCIIMpPEHHE >KU3HEHHOTO
OMbITA U OMbITA JEATEIBHOCTH B IMPOLIECCE peAI3alMi OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIIbHOU JAEATEIIBHOCTH, B TOM YHCJIE B YACTH:

rPasKIAHCKOr0 BOCIIUTAHUA:

e chOpPMHUPOBAHHOCTh  TPaXJAAHCKOM  TO3ULIMM  OOydYalomerocs  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOT0O OOIIECTBA;

e TMPUHATHE TPATUIIMOHHBIX OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX H
JIEMOKPATUYECKUX LIEHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX IPAKIAHCKOIO
o0lecTBa, Yy4YacTBOBaTh B  CaMOYIpaBJIeHHMHM B 00pa3oBaTeIbHOMN
OpraHU3alNy;

e YMEHHE B3aUMOJCHUCTBOBATH C  COLMAJBHBIMU  HWHCTUTYTAMHU B
COOTBETCTBUHM C UX (PYHKIIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYyMaHUTapHON U BOJIOHTEPCKOU IEATEIbHOCTH.

NMAaTPUOTHYECKOTO BOCTIMTAHMSA:

e chOpMUPOBAHHOCTH POCCHICKON rPaXKJaHCKON WJIEHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAAapCTBEHHBIM CHMBOJIAM, TOCTUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBEJCHUS;

e CIOCOOHOCTH OIICHMBATh CUTYAIIMI0O U MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTUPYSCh HAa MOPAIbHO-HPABCTBEHHBIC HOPMBbI M LIEHHOCTH, B TOM
YUCJIE B IEITEIbHOCTU YUEHOTO;

e OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIETO.

3CTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLIEHWE K MHUPY, BKIIOYasg 3CTETHUKY HAYYHOrO
TBOPYECTBA, MPUCYIIEro (PU3nueckoil HayKe.

TPYAOBOI'0 BOCIIUTAHMSA:



WHTEpEC K pa3nuvHbIM cepam mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJi€ CBS3aHHBIM C (U3UKOM M TEXHUKOM, YyMEHHE COBeplIaTh
OCO3HAHHBIN BBIOOP Oyayiel mpodeccun U peaqu30BbIBaTh COOCTBEHHbIC
’KU3HEHHBIE TJIaHBbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3OBaHUIO M CamMOOOpa30BaHUIO B
00acTy (PU3UKHU Ha TIPOTSHKEHUU BCEH KU3HU.

IKOJOIrH4€CKOro BOCIIMTaHud:

c(hOpMUPOBAHHOCTh AKOJOTUUECKON KYJIBTYPhI, OCO3HAHUE TJI00AIBHOTO
XapakTepa dKOJIOTHYECKUX Npodiem;

IJIAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUH B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOrO PA3BUTHS YEITOBEUECTBA;
pacIIMpEeHUE ONbITa ACATEIbHOCTH IKOJOTMYECKON HAIpPaBJICHHOCTU HA
OCHOBE UMEIOIIHNXCS 3HAHUM 0 (PHU3UKeE.

HEHHOCTH HAYYHOI'O IIO3HAHMSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NUECKON HAYKHU;

OCO3HAaHHME IIEHHOCTH HAy4YHOH JESTEIBHOCTH, FOTOBHOCTH B IIpOLECCE
U3Y4eHUS] (PU3UKH OCYLIECTBISATh IMPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeSTEeNbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUA
Ba3oBble Jijornueckue JelcTBUA:

CaMOCTOSITENTLHO  (POPMYJIMpOBaTh U aKTyalu3UpOBaTh  MPoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPECNIATh LEIN JEATCIHbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUH UX
JIOCTUKEHUS;

BBISIBJISITH  3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B  PacCMaTPUBAEMBIX
(bU3HYECKUX SBICHUSX;

pa3palaThIiBaTh TUIAH PELICHUs TPOOJIEMBI C Y4ETOM aHAIU3a UMEIOIINXCS
MaTepHaJIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTb, OIEHUBAaTH COOTBETCTBUE
PE3YNIBTATOB LETSAM, OTICHUBATH PUCKHU MOCIIEICTBUNA JESTETHHOCTH,
KOOPAWMHUPOBATh MW  BBINONHITH PabOTy B  YCJIOBHSIX pPeaIbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHE TP PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBbie nuccienoBarebCKue 1eHCTBUA .

BJIaJICTh HAYYHOW TEPMHUHOJIOTHUEH, KITFOUCBBIMU MMOHITHSIMU U METOJIAMH
bu3nuecKoil HayKu;



BJIaJCTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIBCKON u MIPOEKTHOMN
JEATeIbHOCTU B 00JacTU (PU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB peIIeHHs 3aJad  (PU3HUYECKOTO
COJIep>KaHMsl, MPUMEHEHUIO PAa3JIMYHBIX METO0B MMO3HAHMUS;

BIAJCTh BHUJAMH JIEATETLHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
UHTEpIIpEeTallui, IPeoOpPa30BAHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX
CUTYyallusiX, B TOM YHUCJI€ MPU CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JacCTU
bu3uKY;

BBISIBJISITh TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlu3UpOBATh 3a1ayy,
BBIJIBUTATh TUIOTE3y €€ pEelIeHUs, HaXOIUTh AaApPTYMEHTHI A
JIOKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3aJaBaTh MapaMeTphl U KPUTEPUU
pEIICHMUS;

aHAJIM3UPOBATH IIOJIYYEHHbIE B XOJI€ PEILICHUS 3aJaud pPe3yJIbTaThl,
KPUTHYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MECHEHHE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 3aJladyd B 00pa30oBaTEIbHOMN
NESTeTHHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (PU3UKM;

JIlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TMEPEHOCUTh 3HAHUA TIO0 (PU3UKE B MPAKTHUECKYH OO0JIacTh
KU3HEACITETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX yUEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE UJICH, MPEJjlaraTh OPUTrHHATIbHBIE MOJIXO/Ibl U PEILICHNUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, I0NYCKAIOIINE AIbTEPHATUBHBIC PELICHUS.

Pabora ¢ undopmanmueii:

BJIa/IETh HaBbIKAMU MOJydeHUs MHpopManuu (HU3HMUECKOro COJEp:KaHUs
U3 MCTOYHHMKOB Pa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOUCK,
aHaJIM3, CHUCTEMATH3alMI0 M HHTEPHpeTaluio MHPOPMAalUUd Pa3IUYHbIX
BUJIOB U (hOpM IIPEJICTABICHMUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMALINH;

UCIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOIMA B  PELICHUWM  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W
OpPraHM3allMOHHBIX 3aJlad C COOJIIOJIEHuEM TpeOOBaHUI HSPrOHOMUKH,
TEXHUKHA O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpEKEHUsl, MNPAaBOBBIX U
ATUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOr0 COIEp>KaHHUS B PA3IMUHBIX (PopmaTax c
yu€TOM Ha3zHaueHus HuHGOpMalUUMU M LEJIEeBOM aylIUTOpUH, BBHIOUpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YaTU3ALINH.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS:



OCYIIECTBJISITH OOIIeHWEe Ha Yypokax GU3NKK U BO BHEYPOUYHOU
NESITeITLHOCTH,

pacmo3HaBaTh TMPEANOCHUIKM KOHQIMKTHBIX CUTyalliii © CMSAT4aTh
KOH(JTUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHWMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHANBUYaTbHON paOOThI;

BBIOMpPATh TEMATUKY M METOJIbl COBMECTHBIX NEHCTBHUMA C YUETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)XXI0T0 YjeHa KOJIJICKTHBRA,;

NPUHUMATh 1M COBMECTHOW JIEATEIBHOCTH, OPTraHW30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS TO €€ JOCTHUKEHHUIO: COCTaBJSTH IUJIaH
JENUCTBUHN, pactpenessiTh POJId ¢ y4ETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pPE3yIbTaThl COBMECTHOM pabOTHI;

OILICHMBATh Ka4yeCTBO CBOETO BKJIaJ]a M KaKIOTO yYaCTHHKA KOMAaHJbI B
o011 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHWBATH HWACH C TO3WIMA HOBU3HBI,
OPUTHHAIBHOCTH, TPAKTUIECKON 3HAYNMOCTH;

OCYIICCTBIISITh TO3UTHUBHOE CTPATErMYECKOE ITOBEJICHUE B Pa3TMYHBIX
CUTyallusX, TMPOSIBIATH  TBOPUYECTBO U BOOOpakeHUEe,  OBIThH
WHUIUATHBHBIM.

PeryisiTuBHbIe YHUBePCAJbHbIE YUeOHbIE 1eCTBUS
Camoopranuzanms:

CaMOCTOSITEJIbHO ~ OCYILIECTBJISITh  [TO3HABATEIBHYIO  JIEATEIIBHOCTh B
ob0nactT (U3MKU W aACTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U
dbopmyIupoBaTh COOCTBEHHBIE 33/1a4K;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEHICHUS PacUETHBIX M KaueCTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONW pabOThl ¢ yU4ETOM HMEIOUIUXCS
pECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATIOUTECHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

paclidpsTh ~ paMKd ~ y4yeOHOro TpeaMera Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLIECHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSIBICHUIO JIPYAUIIMH B 0O0JACTH
(U3KMKHM, MOCTOSHHO MOBBIIIATH CBOM OOpa30BATENIbHBIA W KYJIBTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, AMOIUOHAJIbLHBIN HHTEJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTh KOPPEKTUBBI B JCATEILHOCTb,
OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh HABBIKAMM II03HABATEIILHOW peduiekcuM KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIb30BaTh TPHUEMBI pedieKCHH i OICHKM CHUTyalluu, BbIOOpa
BEPHOTr'O PELICHUS;

YMETh OILICHUBATh PUCKH W CBOEBPEMEHHO NMPHUHUMATH PEIICHUS MO HX
CHUIKCHHUIO;

MIPUHUMATh MOTHBBI M APryMEHTHI JPYIMX NPU AHAIW3E PE3yJIbTaTOB
JICATEIIbHOCTH,

MPUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKH U JOCTOMHCTBA,

MPUHUMAaTh MOTHBBI M apryMEHThI JAPYIrUX NpPU aHAJINU3€ PE3YJIbTaTOB
JICATCIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIMIMOKHU.

B mporecce noCcTHKEHUSI JIMUHOCTHBIX PE3yJIbTATOB OCBOCHHS TPOrpPaMMBI I10
dusuke s YpoOBHA CpemHero oOmero o0pa3oBaHUS y  OOYYaromiuxcs

COBEPIIICHCTBYETCS AMOIMOHATHHBIN WHTEIICKT, TIPEITOJIAr AFOTITHIA
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHUA, BKJTIOYAOIIETO  CHOCOOHOCTh ~ TOHMMAaTh  CBOE

AMOITMOHATIBLHOE COCTOSIHUE, BUJETh HAIMPABIICHUS Pa3BUTHS COOCTBEHHOM
AMOLIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIOMIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
AMOITMOHAIBLHBIM HM3MCHCHHUSM M MPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKIOYAKOLIEH CTPEMIIEHUE K JOCTHKECHUIO LIENU
Y yCHexy, ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE JIEWCTBOBAThH, UCXOAS W3
CBOMX BO3MOXXHOCTEH;

SMIIATHUH, BKJIIOYAIOIIEH CIIOCOOHOCTH IIOHMMaTh SMOIIMOHAIBLHOE
COCTOSIHUE JPYTUX, YYWUTBIBaTh €ro IpU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIOUIUX  CIOCOOHOCTH  BBICTPAuBAThH
OTHOIIECHUSI C JPYTUMH JIOJIbMHU, 3a00TUTHCS, MPOSBIATH HHTEPEC H
paspemniath KOHMIUKTHI.

ITPEJAMETHBIE PE3VYJIbTATDBI



K xonny oOyudenuss B 10 knacce mpenMeTHbIE pE3yNlbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y O0YHAOIINXCS YMEHHMN:

NOHUMAaTh POJb (U3UKA B IKOHOMHYECKOW, TEXHOJIOTMYECKOH,
HKOJIOTUYECKOM, COIMAJIbHOM M 3TUYECKOM cdepax esTeIbHOCTH
YeJoBeKa, Pojb U MECTO (PU3MKU B COBPEMEHHOM HAYYHOUM KapTHHE MHPA,
3HAYEHUE OIHUCATEIbHON, CHCTEMATU3UPYIOLIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (QyHKIUNA  (U3MYECKOH TEOpUM —  MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOIAMHAMUKH, POJIb (PU3NYECKON TEOpUU B
dbopMHUpPOBAHUY MIPEACTABICHHUNA O (U3UIECKON KapTHUHE MHPA;

pa3nuyaTh YCJIOBHS NPUMEHHMOCTH MoJeleH (u3nueckux Ten H
NpOLECCOB (SIBIIEHUI): HHEpUMalbHAas CUCTEeMa OTcuéra, aOCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TOYKA, PABHOYCKOPEHHOE JIBHJKECHHE,
cBOOOSHOE TMajieHue, aOCONMOTHO yhpyras jaedopMaius, aOCOIIOTHO
yIOpyroe 1 abCONIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJIEIN ra3a, )KUJIKOCTH
U TBEPAOro (KPUCTAIIIMYECKOT0) TeNa, UJI€adbHbIN ra3, TOUCUHBIH 3apsf,
OJTHOPOJIHOE 3JIEKTPUUYECKOE MOJIE;

paznu4ath yclIOBUS (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HU3UIECKUX
3aKOHOB, NIOHMMATh BCEOOIIMI XapakTep (yHIaMEHTaJbHbIX 3aKOHOB M
OrPaHUYEHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXaHMYECKHE TPOILIECCHl W  SBIICHUS,
UCIIOJIb3YsI OCHOBHBIE NOJIOXKEHUSI M 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOro ABWKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOIO
JBIDKEHUS, TpeoOpa3oBanusa [amuies Juisi CKOPOCTH M TEpEeMEIEHUs,
3aKkoHbl HbIOTOHA, mNpuHOMII OTHOCUTENbHOCTH ['ammies, 3aKoH
BCEMHUPHOI'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCAa U MEXaHUYECKOU
DHEPTUH, CBSI3b PabOTHl CHUJIBI C M3MEHEHHEM MEXAHUYECKOW 3Hepruu,
yCIIOBHUSI paBHOBEeCUS TBEPAOro Teia), MNpPU OTOM HCIOJIb30BATH
MaTeMaTU4YECKOe BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBaHuil ['anumnes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHHS HMIIyJbca U
MEXaHUYECKOUN YHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS,

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHHUS, UCIIOIB3YS
ocHOBHble monokeHuss MKT u 3akoHbl MoOJIEKYJIsIpHOU (U3UKA U
TEPMOJIMHAMUKHK  (CBSI3b  JIABJIGHMSI HMJCAIBHOIO Ta3a CO CpeaHen
KUHETUYECKOW SHEpPruer TEIUIOBOTO IBMKEHHUS M KOHLIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEIHEH KUHETUYECKOM
SHEPruel TEIUIOBOI'0 JBHKEHHUS €ro YacTHUL, CBS3b JIABJICHUS WEATbHOTO
raza C KOHIEHTpAalMel MOJEeKyl M €ro TeMIepaTypod, ypaBHEHUE
Menneneesa—Knaneipona, IMepBbli 3aKOH TEPMOAMHAMHUKH, 3aKOH



COXPAHEHHMsI SHEPIHMM B TEIUIOBBIX IPOIECCax), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS
MIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—KianeiipoHa;

aHAJIM3UPOBATh W OOBSACHITH DJEKTPUUECKUE SBJICHHUSA, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI 3JIEKTPOAMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIUATLHOCTD
ANEKTPOCTATUYECKOrO TOJIs, MPUHIUN CYNEPIO3UIUN AIEKTPUUECKUX
MoJIEH, MPHU ATOM YKas3biBasl YCIOBHUS NMPUMEHUMOCTH 3akoHa Kynona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOLIEHHWS: 3aKOHbI OMma sl yyacTka
LHENd W Ui 3aMKHYTOM JJIEKTPUYECKOW menu, 3akoH Jlxoyms—Jlenna,
npaBuiia Kupxroda, 3akonsr @apajest 1J1s dJIeKTPOIn3a);

ONMHUCHIBATh (PU3MUECKHE TMPOIECCHl W SBJICHHS, HCIIONb3YysS BEIUYHHBI:
NepeMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIa U CUCTEMBI TE€J, CUJIA,
MOMEHT CWJIbI, JaBJ€HUE, IMOTEHIHUAIbHAs JHEPrusi, KUHETHUYECKas
DHEPTHs, MEXaHW4YecKasi dSHEprusi, padoTra CHJIbI, EHTPOCTPEMUTEIIHHOE
YCKOpEHHUE, Cwia TSHKECTH, Cwila YIOPYrocTH, CHJIa TPEHUs, MOUIHOCTD,
DHEPTUs B3aMMOJCHUCTBHS Tena ¢ 3eMiéii BOMM3M €€ TMOBEPXHOCTH,
SHEprust ynpyroil gedopmanud MOPYXKUHBI, KOJIUYECTBO TEILIOTHI,
abcoJoTHasl TeMmreparypa Tena, paboTa B TEPMOJWHAMHKE, BHYTPCHHSS
DHEPTHs WJICAJIbHOTO OJHOATOMHOTO Tra3a, pabdoTa WJEaJIbHOrO rasa,
OTHOCUTEJIbHAsI BJIAXHOCTh Bo3ayxa, KII/J waeampHOro TemioBoro
JIBUTATENIS;, DIEKTPUUECKOE T0JIe, HAMPSKEHHOCTD AJIEKTPUUYECKOrO MO,
HanpsHKEHHOCTh  TMOJISE TOYEUHOTO 3apsjia WM 3apsHKEHHOTo Iapa B
BAKYYyME M B [HAJIEKTPUKE, MOTEHIMAN BJIEKTPOCTATUYECKOro IO,
pPa3HOCTh  MOTEHIMAJIOB, AJIEKTPOABIKYIas  CUJa, CWia  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKa, »JJEKTpuueckas EMKOCTh ILJIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHHE yYacTKa ILEMH C TOCJIEIOBATEIbHBIM U
napajuiesIbHbIM COEAUHEHUEM PE3UCTOPOB, SHEPTHSI SJIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSICHATb ~ OCOOCHHOCTHM  MPOTEKaHUs  (PU3NYECKUX  SBJICHHIA:
MEXaHUYECKOE JBM)KEHHE, TEIUIOBOE JBM)KEHHUE YACTHIl BEUIECTBA,
TEIJIOBOE paBHOBeECHE, OPOYHOBCKOE NBIKeHUE, nuddys3us, ucrapeHue,
KUIEHUE U KOHJICHCAIIMS, IJIABJICHUE U KPUCTANIM3AlUsI, HAITPaBJIEHHOCTh
TeIIonepeaaun, IEKTPU3aIvs TeJ, SKBUIMOTCHIIMATLHOCTh TTOBEPXHOCTH
3apsIKEHHOT O TTPOBOIHUKA;

MIPOBOJUTH MCCIICOBAaHUE 3aBUCUMOCTH OTHON (PU3MUECKOU BEITMYHUHBI OT
Jpyrol ¢  HUCIOJL30BAaHUEM  MPSAMBIX  HM3MEPEHHH, TMpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATh pe3yJabTaThl MMOTYyUYCHHOU
3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJAEC TIpaduKoB C Y4YETOM



aOCOJIIOTHBIX MOTIPEIIHOCTEN U3MEPEHUH, J1eN1aTh BHIBOIBI MO pe3ysbTaTaM
UCCIIEIOBAHUS;

NPOBOJUTh KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIUYHMH, IPHU 3TOM
BbIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHUs, OLICHUBATH AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPELIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIIOKEHHON THIIOTE3bl: JIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
IIOJIyYCHHBIE PE3YNbTaThl M JI€JaTh BBIBOJ O CTaryce NPEIJI0KEHHON
TUIIOTE3BI;

co0uo1aTh MpaBuiia OE30MacHOro Tpya MpH MPOBEICHUU UCCIIECIOBAHUN
B paMKax Yy4eOHOro OKCIEpUMEHTa, NpPaKTUKyMa U  y4yeOHo-
UCCIIEIOBATEIbCKOM W IPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
MU3MEPUTEIILHBIX YCTPOUCTB U 1a00paTOpHOr0 000pPYA0BAHMUS;

pemiate pacy€THBIE 3a4a4d C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
(bu3MUecKoil MOJENbI0: Ha OCHOBAHMM aHajIu3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKON Mozenu, OTBeYarolled TpeOoBaHUSAM 3a/1auu,
OPUMEHATHh  (POpMyINbI, 3aKOHBI, 3aKOHOMEPHOCTHM U  MOCTYJIAThl
(u3NUEeCKUX TEOpUid NPH HCIOIb30BAHUNA MATEMAaTUYECKHX METOJ/I0B
pelieHust 3a/1a4, MPOBOJUTH PACUETHl HA OCHOBAHMM UMEIOLIUXCS TAHHBIX,
aAHAIM3UPOBATH PE3YyNbTaTbl M KOPPEKTHPOBAaTbH METOIBI PELIECHUs C
Y4ETOM NOJIYYEHHBIX PE3YyJIbTaTOB;

pelath KadyecTBEHHbIE 3aJaud, TpeOylolue NpPUMEHEHUs 3HAHWM U3
pa3HbIX pa3zenoB Kypca GU3MKH, a TAKKEe MHTErPALUK 3HAHUN U3 JPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O0 IMKJIA: BBICTPAaUBaTh JIOTHYECKYIO
LENOYKY PACCyKJIECHUN C ONTOPOM HA N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IOPUHLUIIOB PaOOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTMYECKUX MPOLECCOB;

NPUBOJAUTH TMPUMEPHl BKJIAJAa POCCHUMCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B DPAa3BUTHE HAYKHU, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NeSTENbHOCTH YEJNOBEKa, CBSI3aHHOW C (PU3WYECKHMMH MpPOLECCaMu, C
HO3UIMM 3KOJOrn4ecKol 6€30MacHOCTH, MPEACTABIECHUN O palliOHAILHOM
IIPUPOAOIIOIB30BAHUN, & TAKXKE Pa3syMHOM HCIIOIb30BAHUU JTOCTHIKEHUHI
HAyKM M TEXHOJNOTMH Ui JAJdbHEHMIIEro pa3BUTHUS YEIOBEYECKOTO
o011ecTBa;



MPUMEHSTh Pa3InYHbIe CIIOCOOBI paboThl ¢ MHbOpMaIel (HU3NIECKOro
COZICpKaHUSI C HCIIOJNIb30BAHHEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPU ATOM HCIOJIH30BaTh COBPEMEHHBIE HH(OPMAIOHHBIC
TEXHOJIOTUU ISl TIOMCKa, TEepepabOTKHU M TpEeAbsBICHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(MOpMAaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETALIH
uHpOpMAIMU, TONYUYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKH
aHATM3UPOBATh  TONXy4YaemMylro  HMHPOpPMAIMI0O W OICHWBAaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJin3a UCTOYHUKA HHPOpMAIUY;

IPOSIBIISTH OpraHU3allMOHHbIE U MO3HABaTEIbHbIC YMEHHUS
CaMOCTOSTENFHOTO  MPHOOpPETEeHUsT HOBBIX 3HAHMH B  TpoIecce
BBITNIOJTHEHUS POEKTHBIX U yUeOHO-UCCIIEI0BATENbCKUX padoT;

paboTarh B TpyNIE C HCIOJIHEHHEM pa3jINYHBIX COIMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIBFHO PACIPEACATh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYyallMsSX, aJIeKBATHO OIICHWBATH BKJIAJl KaXKIOTO U3
YYaCTHHUKOB T'PYMIbI B PElIEHHE pacCMaTpUBaeMoOi IPOOIEMBI;

HPOSIBISTH MOTHUBALMIO K OyayIiei mpodhecCuoHaIbHOU ASSITETbHOCTH O
CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOT O IPODHUIISL.

K konmy oOyuenuss B 11 knacce mpenMeTHbIE PE3ylbTaThbl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMECHUM:

MOHUMATh POJb (U3UKH B  SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMANILHOM M 3TUUYECKOU cepax NesTeTbHOCTH YeIOBEeKa, POIb U MECTO
GU3NKH B COBPEMEHHON HAyYHOW KapTWHE MHpa, POJIb aCTPOHOMHHU B
MPAKTUYSCKON  JIEATCILHOCTH 4YeJIOBeKa W JajbHEHIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHHUE OMHCATEIbHON, CHCTEMATH3UPYIOIIEH,
OOBSICHUTEIPHOM M TPOTHOCTUYECKON (YHKIMHA (PU3NYECKONW TEOpUHu —
AIEKTPOJUHAMUKH, CIICIIMAILHON TEOPUHM OTHOCHTEILHOCTH, KBAaHTOBOMW
¢busuku, poas pusmyeckoil Teopuu B (HOPMHUPOBAHUU MPEICTABICHUN O
bu3nUecKoil KapTHHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE;
pa3nuyaTh YCJIOBHS TPUMEHHUMOCTH MOACIeH (U3NIeCKux Tem U
MPOLIECCOB  (SIBICHUI): OIHOPOJHOE JJIEKTPUUECKOE U  OJHOPOHOE
MarHUTHOE TOJIsA, TAPMOHUYECKHE KOeOaHus, MaTeMaTUIECKUN MasSTHUK,
U7CATbHBI TIPY>KUHHBIA MAasSTHHK, TAPMOHWYECKHUE BOJIHBI, HJICaTbHBIN
KoseOaTebHbIN KOHTYp, TOHKAsI JIMH3a, MOJIeNIel aToMa, aTOMHOTO sapa U
KBaHTOBOW MOJIENIN CBETA;

pasznuyath yCIOBUS (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TIOHMMATh BCEOOIMHA XapakTep (yHIaMEHTaIbHBIX 3aKOHOB M
OTrPaHUYCHHOCTH HCITOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC MPOIECCHI U SIBICHUS,
UCIIOb3y OCHOBHBIE TIOJOKEHUSI M 3aKOHBI AJIEKTPOJAUHAMUKHU U
CIEIUAIbHOM ~ TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsjaa, cwia Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMArHuTHOM  wHAyKuuu, npaswio Jlennma, cB3p  J/C
CAMOMHIYKLIMM B JJIEMEHTE JJIEKTPUYECKOM LEMU CO CKOPOCThIO
W3MEHEHUsSI  CHUJIbl  TOKa,  TOCTYJIaThl  CHEHUAJbHOW  TEOpHH
OTHOCHUTEIIbHOCTH DUHILITECHHA);

aHAJIM3UPOBATHh U OOBSICHATH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCIIONb3YS
NOJIO)KEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA s
dororddexra, mnepBbld W BTOpo mocTynaTel bopa, mnpuHIUD
COOTHOIIICHUS HeorpeaenéHnocTed ['elizeHOepra, 3aKOHbI COXPAHEHHS
3apsiIOBOTO U MAacCOBOT'O YHCENl U HEPTUH B SIACPHBIX PEAKIUAX, 3aKOH
PaMOAKTUBHOTO pacmaja);

ONMUCHIBaTh (PU3NUECKUE TPOIECCHl W SBJICHUS, HUCIOJB3YS BEIMYMUHBI:
HaIpPs)KEHHOCTh 3JIEKTPUYECKOT0 MOJIsA, MOTEHIHAN 3JIEKTPOCTATHUYECKOTO
MOJIsl, PA3HOCTh IOTEHIHAJIOB, JJICKTPOJBWXKYILAS CUJA, HHAYKIUS
MarHuTHOT'O TIOJIsl, MAarHUTHBIM TOTOK, cuia AmIiepa, UHIYKTUBHOCTb,
ANICKTPOABMKYINAS CHUJIa CAMOMHIYKIIMHM, SHEPTUs MAarHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, PEISATUBUCTCKAA WMIYJIbC, TIOJHAs DJHEPIrHs,
DHEPTUs TIOKOSI CBOOOJHOW 4YACTHUIIBI, DHEPTrUs W HMIYJIbC (POTOHA,
MacCOBOE YMCJIO U 3apsil A1ipa, SHEPTHSI CBS3H sIpa;

OOBSICHATb  OCOOCHHOCTH  MPOTEKaHUA  (PUIUYECKUX  SBJICHHM:
AJIEKTPOMArHUTHAsI UHIYKIHS, CAMOUHIYKIIUS, pe30HaHC, UHTEep(hepeHITus
BOJIH, Judpakius, IUCIIEPCHsi, TIOJHOE BHYTPEHHEE OTpPaKEHUE,
dotoanexkTpuueckuii 3¢pdext (dbororddexr), ambda- u Oera-pacnajsl
anep, ramMma-usliydeHue sjaep, (U3WYeCKHe MPUHIUIIBI CHEKTPaTbHOIO
aHayM3a M paboThI J1a3epa;

ONpENENsATh HAMPaBICHUE WHIYKIIMM MarHUTHOTO MOJs MPOBOJHHUKA C
TOKOM, CUJibl AMniepa u cuiibl JlopeHna;

CTPOUTH U300pakeHHe, CO3aBaeMOE MIIOCKUM 3€pKalioM, TOHKOW JIMH30M,
Y PacCUUTHIBATh €0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATAIOIIME ACTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBl NIl aHaimM3a U OOBICHEHHMS  (PUIMYECKHUX IPOLECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3/IHBIX CHUCTEMAX, B MEXKTAJIAKTUYECKOU
cpene; NBHKEHU HEOSCHBIX TeJ, IBOJIFOIIMHU 3BE3/1 U BeeneHHOM;
NPOBOJUTH HCCIIEOBAHUE 3aBUCHUMOCTEH (PU3MYECKMX BEIUYHH C
UCIIOIb30BAaHUEM TMPSAMBIX HW3MEPEHUN, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpPOBAaTh pe3yJabTaThl TOJYYEHHOHW 3aBUCUMOCTH



buznueckux BeIMYMH B BUaE TpadukoB ¢ yd4€ToM aOCOIIOTHBIX
MOTPEITHOCTe  M3MEPEeHHH, JlenaTh  BBIBOABI 1O  pe3yibTaraM
UCCIICIOBAHMS,

IPOBOJIUTH KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIUYMH, HPHU 3TOM
BbIOMpaTh ONTUMAJIbHBIM METOJ W3MEpPEHUs, OLCHUBATh aOCOJIIOTHBIE U
OTHOCHTEJIbHBIEC TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUIA;
MPOBOJIUTH OMBITHI 0 TMPOBEPKE MPEII0KEHHONW THUIMOTE3bI: TUIAHUPOBAThH
HKCIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBATH
NOJIyYeHHbIE pe3yJbTaThl U JeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOU
TUIIOTE3bI;

OIMCHIBATH METO/IbI IOJTYyUYEHHS HAYIHBIX aCTPOHOMUYECKUX 3HAHUIA,
co0uro1aTh MpaBuiia OE30MacCHOTO TPyAa MPHU MPOBEIECHUU UCCIIEIOBAHUM
B paMmMKax Yy4eOHOro OKCIEpUMEHTa, TPaKTUKyMa U  y4deOHo-
UCCIIEJIOBATENILCKOM M TMPOEKTHOW JAESITETbHOCTH C HCIOIb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0OBAHMS;

pemate pacy€THbIE 3aJayd C SIBHO 3aJJaHHOW M HEABHO 3aJaHHOU
¢u3nyeckoil MOAENpI0: HAa OCHOBAHWM aHalIM3a YCJIOBUS BBIOMpAThH
¢usnyeckue MoAenu, OTBEYAIOIIHE TPEeOOBAHMAM 3aJadyd, TPUMEHSATH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (U3NYECKUX TEOPHI
OpU  HCIOJNBb30BAaHUM MaTEeMAaTUYECKUX METOJOB pELIEHUs 3ajad,
IPOBOJNUTH Pacu€Thl HA OCHOBAaHUHU MMEIOIINUXCS JaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUETOM MOTYYCHHBIX
pE3yJIbTATOB,;

pelaTh KayeCTBEHHbIE 3a/Jauyu, TpeOyIollue NPUMEHEHHs 3HaHUM U3
pa3HBIX pa3leNnoB Kypca (PU3UKH, a TAKXKE WHTErpalli 3HAHUW U3 APYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHYECKYIO
IEMOYKY pacCyKIACHHI ¢ ONOPO Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBICHUS;

UCTIOJb30BaTh TEOPETUYECKUE 3HAHUS s OOBSICHEHHS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHHUECKUX YCTPOWCTB
Y TEXHOJIOTMYECKUX MIPOLIECCOB;

OPUBOAUTH TNPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOekHBIX YUEHBIX-
(U3HKOB B pPa3BUTHE HAayKH, B OOBACHEHHE MPOLECCOB OKPYKAOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCJEICTBUS OBITOBOM M MPOU3BOJACTBEHHON
JESITEIbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3UYECKHMMH IPOLIECCAaMH, C
MO3ULMUI 3KOJIOTMYECKON 0€30MaCHOCTH, MPEICTABIECHUN O PALIMOHATIEHOM
IPUPOIOTNONH30BAaHUH, a TAK)KE PA3yMHOM HCIIONb30BAaHUH JOCTHKCHHNA



HAyKd W TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTHSI YEIOBEYECKOrO
o01mIecTBa;

NPUMEHATh pa3inyHble CIOocOObl padoThl ¢ MH(popManuend (HU3NIECKOro
COJEpKaHUsI C MHCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTMM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAI[MOHHBIE
TEXHOJIOTMHM [Ji1 TIOWCKA, TepepabOoTKM W TPEObSIBICHUS Y4eOHOW U
HAy4YHO-TIOMYJISIPHOM MH(pOpMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAUU
UHpOpMallMU, MOJYYEHHOW U3 Ppa3IMYHbIX HCTOYHHMKOB, KPUTHUYECKH
aHAJM3UPOBATh  MOJy4YaeMykr  HMHQOpMAlMi0 U OLIEHHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA UH(OpManu;

HPOSIBIISTH OpraHMU3allOHHBIE " II03HABATEJIbHBIE yMEHUs
CaMOCTOSITEIbHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  Ipoliecce
BBIIIOJIHEHUS IPOEKTHBIX U y4€OHO-HCCIIE0BATEIBCKUX padoT;

paboTaTh B TpyHIE€ C HCIOIHEHUEM pPa3IUYHbIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy I'PYMIIbI, PAMOHAIBHO PACHPEAENATh AEITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsX, aJE€KBAaTHO OLIEHUBATh BKJIaJ] Ka)JI0ro U3
YYaCTHHUKOB I'PYMIIbI B PEHIEHUE pacCMATPUBAEMON MTPOOIIEMBI;

NPOSBIISATH MOTUBALIMIO K Oyaymield npodeccuoHaIbHOM NeATeIbHOCTH 110
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOT0 IPOUIISL.
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[NPOI'PAMME



https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoauuecTBo yacoB

JeKTpoHHbIe (U(pPOBHIE)

Ne i/ Konrpoabsnsie | IIpakTudeckue
NMporpaMmblI Beero odpa3oBaTebHbIE pecypchl
padoTbI padoTbI
Paznen 1. 9JIEKTPOJIUMHAMUKA
1.1 MarauTtHoE€ 1101 14 https://m.edsoo.ru/SPRHOWUII
1.2 DneKTpoMarHuTHas UHITYKITHS 13 1 https://m.edso00.ru/VQQ38UZXC
Hroro no pazneny 27
Pasnen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KojaeOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DneKTpoMarHuTHbIC KoJeOaHus 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHIICCKHE H ITCKTPOMATHITHHIC 10 1 https://m.eds00.ru/RYENOYIC5
BOJIHBI
2.4 Onrtuka 25 1 https://m.edsoo.ru/0BLJENGIR
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocnosel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®PU3UKA
4.1 KopnyckyisipHO-BOJIHOBOM TyaJIu3M 15 https://m.edso00.ru/S400GCWUJ
4.2 ®dusuka aroma 5 https://m.edso0.ru/ZLJ435GQC
4.3 DusiKa ATOMHOTO SAPa 1 OTIEMEHTAPHBIX 5 https://m.edso00.ru/Q4WLMHSIT

YaCTHIL



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro no pazneny

25

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKI 12 https://m.edsoo.ru/RPXW8WN4N
Hroro no pazneny 12
Pazzen 6. PUSUUYECKUM MPAKTUKYM
6.1 DU3NYECKUN IPAKTUKYM 16 16 https://m.edsoo.ru/EL9AIAJIF
Htoro mo pazaeny 16
Pa3nen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cuctemaru3zanus 1 00001IeHNe
7.1 HPEAMETHOTO COACP )KaHHfI 1 onpita 15 https://m.edso00.ru/PSCGRX7IW
JESTEILHOCTH, TPHOOPETEHHOTO MPH
u3ydeHuu kypea ¢pusuxu 10 — 11 xaccos
Hroro no pazneny 15
PeszepBHOE Bpemst 10 https://m.edsoo.ru/E65RY9XLB
OBLIEE KOJIMYECTBO YACOB I1O 170 16

[TPOI'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




IHHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KourpoJuanHbie
Bcero P
padoThI

IIpakTH4eckue
padoTbI

®dusuka — pyHaaMeHTaIbHas HayKa O
IpUpoe

HayuHblii METOA 1TO3HAHUS Y METO/BI
UCCleI0BaHus (PUBNYECKUX SIBICHUN

DKCHEepUMEHT U TEOpHsl B IpoIecce
no3Hanwus mpupoasl. Habmonenune u
HKCIEPUMEHT B (PU3UKE

®dusnyeckue BeMMIHHbL. CII0COOBI
HU3MEPCHUA.

AOGcoit0THas U OTHOCHUTEIbHAS TOTPELTHOCTH
M3MEpEeHU (PU3NIECKUX BEITHUNH

MonenupoBanue B ¢pusuke. Pois u MmecTo
¢bu3uku B OPMUPOBAHUU COBPEMEHHOU
Hay4HOU KapTUHBI MUPA, B IPAKTUYECKOMN
NESITEILHOCTH JIIOAEH

MexaHn4ecKoe ABHKEHUE. CucreMa oTcuera.
OTHOCUTENIHFHOCTh MEXaHUYECKOTO
JABUMOKCHUA. HpﬂMaH n 06paTHa;1 3aJa49u
MCXaHHMKHU

Panuyc-BekTop MaTepuaabHON TOUYKH, €T0
IIPOEKLMUU HA OCU KoopAauHaT. Tpaektopusi.
[Tepememenue. Cxkopocts. X mpoekuuu Ha




OCH KOODPJIMHAT

PaBHOMEpHOE NPAMOJIMHENHOE IBUKEHUE.
I'paduueckoe onucanne paBHOMEPHOTO
MIPSAMOJIMHENHOTO ABUKCHUS

10

CrnosxeHue nepeMeeHuil 1 CKopocTeil.
Pemrenue 3agag

11

HepasnomepHoe nBmwxenue. MrooBeHHas
CKOpOCTh. Y ckopeHnue. [Ipsimonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanme NpSMOIUHEHHOTO
JBUKEHUS C TIOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe majzeHue. Y CKOpeHue
CcBOOOIHOTO MMaJeHNs. 3aBUCUMOCTD
KOOpJUHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduku

14

JIBI>KeHHe Tesa, OpOIIEHHOT0 MO YIJIOM K
TOPHU30HTY

15

KpuBonunelinoe nBuxeHue. J[BkeHue no
OKPY’KHOCTH. YTJIOBasl U IMHEWHAs CKOPOCTb.
Ilepuon u yacrora. LleHTpOCTpEMUTENIBHOE U
IIOJIHOE YCKOPEHHE

16

n

Kontponbnas padota o teme "Kunemarnka

17

Ilepsenii” 3axoH HerotoHa. MHEpLmansHbIe
cucremsl orcuéra. [IpuHumn
OTHOCUTEIBLHOCTH I anuniies.
HeunnepuuanbHbie cucTeMbl OTCUETA

18

Cuna. PaBHoelicTByromas cuia. Bropoii
3akoH Herorona. Macca




B3aumoneiictue tein. Tpernii 3akoH

19
Herotona

20 [Tpunun cynepno3unuu cui. Pemenue
3aJa4 Ha MpUMEHeHHe 3aKOHOB HploToHa
3aKOH BCEMHPHOTO TATOTEHHUSI.

21 DKBHUBAJICHTHOCTb I'PAaBUTALIMOHHOM U
MHEPTHON Macchbl

99 Cuna TKecTu U yCKOpeHHEe CBOOOHOTO
naJIeHUs
JIBr>keHHe HEOECHBIX Tel U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KoCcMU4ecKasi CKopocTh. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenwust. [Ipupoaa u BUIBI CHIT TPEHHUSI.

25 JIBIDKEHHE B AKHUJIKOCTH M T'a3e ¢ yuéToM
CHJIBI COTIPOTHBIICHUS CPEJIbI

2% Hasnenue. ['mapocTaTuyeckoe AaBieHUE.
Cuna Apxumena

97 AbcomotHo TBepaoe Teno. [loctynarensHoe
U BpallaTeIbHOE JBH)KEHUE TBEPJIOTO Tela

o8 MOMEHT CHJIbl OTHOCUTEIBHO OCH BPALLEHHUS.
[Inedo cumnsl
CrnoxeHue cuil, IPUI0KEHHBIX K TBEPIOMY

29 teny. LleHTp TskeCTH Tena. Y cinoBus
paBHOBeCHs TBEPAOTro Tena. Buabl
paBHOBECHS

30 Pemenue 3amau

31 KonrtponbHas padora no reme "JluHamuka.




Craruka TBepaoro tena"

32

NMirynbsc MaTepualbHON TOYKH, CUCTEMBI
MaTepHAIBHBIX TO4eK. LleHTp Macc cucTeMbl
MaTEPHAIBHBIX TOYEK. TeopeMa O ABHKECHUH
LIEHTPa Macc

33

I/IMHy.TIBC CUJIbI U USMCHCHUC UMITYJIbCA TCJa.
3aKoH COXpPAaHCHUS UMITYJIbCA. PeakTuBHOE
JABHKCHHUC

34

MoOMEHT UMITYJIbCa MATEPHUAIIEHON TOUKH.
IIpencraBieHre 0 COXpaHEHUH MOMEHTA
HMITyJIbCa B LICHTPAJIBHBIX MTOJIAX

35

Pemenue 3agau

36

Pabora cuibl Ha MaJIoM U Ha KOHEYHOM
nepemerienuu. [ paduyeckoe npeacrapieHne
paboThI cuiIbl. MOIIHOCTE CHITBI

37

Kunetnueckas sHeprus. Teopema 00
VU3MEHEHUN KNHETUYECKOW DHEPTUU
MaTepuaIbHOU TOYKU

38

[ToreH1ManbHbIE U HENOTEHUMAIBHBIEC CHUJIBI.
IlorenumnansHas sHEprus. Bropas
KOCMHUYECKast CKOPOCTh

39

TpeTba kocMuyeckas CKOpocTb. CBA3b
pa6OTBI HCIIOTCHIUAJIBHBIX CHII C
U3MEHEHUEM MEXaHUIECKOU OHCPIruun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHHYECKON SHEPTUU

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
VYpaBaenue bepHynnm 111 uueanbHON




KUIKOCTH

KonrtpomnbHas pabora o reme "3aKoHsbI

# COXpaHEHHUs B MEXaHUKE"
PazBuTne npeacraBieHuii 0 npupoe

42 ternoTsl. OcHOBHBIE NTo0keHns MKT.
Juddys3us. bpoyHoBckoe aBrkeHnE
CtpoeHue ra3000pa3HbIX, )KUJIKUX U TBEPIBIX

43 Tel. XapaKTep IBYKCHHSI U B3aUMO/ICHCTBHS
YaCTHII BEIIECTBA
Macca u pazmMepbl MOJIEKYJT (aTOMOB).

44 KonuuecTtBo BemectBa. [locrosinnas
ABoraapo

45 Temnepatypa. TennoBoe paBHoBecue. [llkana
Lenscus

46 Pemenue 3agau

47 WneanpHblil ra3. ['a30BbIe 3aKOHBI

48 VYpaBaenue Menaeneea-KnaneipoHa.
Pemrenue 3agau

49 AbcomoTHas Temnepatypa. 3akoH JlansToHa

50 N3onporeccrl B uaeansHOM rase ¢
MOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA

51 I'padmuueckoe npeacTaBiIeHNE U30MPOIIECCOB:
M30TEepMa, U30Xopa, u30dapa

52 OcnoBHoe ypaBHeHre MKT

53 Pemenue 3agau
CBs13p a0COTIOTHON TEMIEPATyphbl

o4 TEPMOANHAMUYECKON CUCTEMBI CO CPETHEN

KMHETHUYECKOM SHEPIHel MOCTYNaTeIbHOTO




TCIIJIOBOT'O IBUKCHU S eé HacTHUI|

55

O06001IEeHrEe U cUCTEMAaTU3alU 3HAHUH 110
TeMe "OcHoBsl MKT"

56

Kontponbnas padota o reme "OCHOBBI
MKT"

57

TepmonuHamuueckast cuctema. 3agaHue
BHEIIHUX ycnoBuid 1uist T/l cucteMsl.
Breninue v BHyTpeHHUE TapaMETPhI.
[TapameTpsl T/ cucTeMbl Kak cpeHue
3HAYCHUS BEJIUYMH, OIIHCHIBAIONIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hayano TepMOAMHAMUKY.
CamonpousBoJibHas penakcanus T/
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO

59

Mogenp uaeanbHOro raza B TEpMOJIMHAMUKE.
VYcnoBust IPUMEHUMOCTH 3TOM MOJAEITHU

60

VYpaBuenue MenneneeBa-Knaneiipona u
BBIp@XEHHE JIJIs1 BHYTPEHHEW YHEPTUU

61

BeIpaxenue 111 BHyTpEHHEN S HEPTUH
OJIHOATOMHOT'0 MJI€aIbHOIO Ia3a.
KBazucratnueckue u HECTATUYECKHE
IIPOLIECCHI

62

63

DneMeHTapHas paboTa B TEpMOJIUHAMUKE.
Brruncnenue paboTsl o rpaduky mporecca
Ha pV-nuarpamme

Temonepenaya kak crocod U3MEHEHUS
BHyTpeHHel sHepruu T/l cuctemsl 6e3
COBEpUIEHHs pabOTHI




64

KOHB@KHI/IH, TCIUIONMPOBOAHOCTD, U3JTYUCHHUC

KonnuectBo TemnoTel. TemmoéMKOCTh TeA.
VYaenbHas U MOJIsIpHAs TEIIOEMKOCTH

65 BEIIECTBA. Y IeJbHas TEIJIOTa CTOPAHUS
TOILIMBA

66 Pacuét xonuyecTBa TETIIOTHI IPU
TerIonepeayue

67 [Tonsitue 06 annadatHoM nporiecce. [lepBrrii
3aKOH TePMOIUHAMUKHI
KonmuaecTBo TEIIoTh ¥ paboTa Kak Mephbl

68 M3MEHEHUs BHyTpeHHel sHepruu TJ]
CHUCTEMBI
BTopoii 3aKk0H TepMOJMHAMUKH JIJIs

69 PaBHOBECHBIX M HEPABHOBECHBIX IPOLIECCOB.
HeobpatumocTs mpupOIHBIX MTPOIIECCOB

70 [TpuHIUTIBI AEHCTBUS TETUIOBBIX MAIITHH.
KT

71 MaxkcumansHoe 3Hauenue KI1JI. Huxn Kapao

72 Pemenne 3amaua
DKOJOTHYECKHE aCTIEKTHI UCIIOJIb30BaHUS

73 TEIUIOBBIX IBUTaTeleli. TemtoBoe
3arps3HEHUE OKPYIKAIOIICH Cpe bl

74 Pemenue 3agau

75 O0o001IeHre U cUcTEMAaTH3allKs 3HAHHUH 110
teme "TepmoanHamuka. TemnoBbie MalliiHbI"

76 KonTponbHas pabora no teme
"Tepmoaunamuka. TerioBble MalIuHb!"

77 [TapooOpa3oBaHue U KOHICHCAII.




Hcnapenue u kunenue. Y 1eiapHas TEIIOTA
napooOpazoBaHUs

HaCBIH_IeHHLIC M HCHACBIIICHHBIC ITaphI.
KadgectBenHas 3aBUCHMOCTD IDIOTHOCTH U
AaBJICHUS HACBIMICHHOT'O Iapa OT

78 TEMIEPaTypPhl, KX HE3aBUCUMOCTh OT 00bEMA
HACBIIICHHOTO Mapa. 3aBUCUMOCTb
TeMIepaTyphbl KUIICHUS OT JIaBJICHHUS B
KHUIKOCTH

79 BrnaxHocTh Bo3yxa. AGCOTIOTHAS U
OTHOCHTEJIbHAsI BIaKHOCTD

80 Pemenue 3agau
TBépnoe teno. Kpucrammueckue u

81 amop(HBbIC Tesla. AHU30TPOIIHSI CBOWCTB
KPHCTAILJIOB

82 [TnaBieHue u KpucTau3anus. Y einbHas
TeruioTa tiaBneHus. CyonuMarus
Hedopmaruu TBEpAOTO Tena. PacTsokeHue u

83 cxatue. Casur. Moayns FOwra. [penen
ynpyrux aedopmanuii
TemnoBoe paciupeHue KUIKOCTSH U

84 TBEPIBIX TEJI. AHTAPMOHH3M TETUIOBBIX
KOJIeOaHHI YaCTHII BENIECTBA

85 [TpeoOpa3oBanue 3HEpruu B (ha30BBIX
nepexoax

86 YpaBHEHHE TEIUIOBOTO OayiaHca

87 Pemenue 3anau

88 IToBepxHOCTHOE HaTsHKeHHEe. KanuisipHbie




sABJICHUA. J{aBlIeHNE 110 HICKPUBIICHHOU
IIOBEPXHOCTBIO KUAKOCTU. Dopmyita
Jlarutaca

89

O00011eHNEe U cCUCTEMAaTH3alMs 3HAHUH 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBble Iepexoabl"

90

KontponbHas paborta no reme "ArperaTHbie
coctosiHus BemiecTBa. Pa3oBble nepexopl”

91

DneKTpu3anus Tei U e€ MpOosiBICHUSI.
DnekTpuueckui 3apsia. J(Ba Buga
AIEKTPUIECKUX 3apsaoB. [[poBogHUKH,
TUBIIEKTPUKHU U TIOTYITPOBOIHUKH

92

DneMeHTapHBIN JIEKTPUUECKH 3apsil. 3aKOH
COXPAaHEHHUs IEKTPUYECKOTrO 3apsaaa

93

B3aumoneinicteue 3apsaoB. ToueuHsie
3apsabl. 3akoH Kynona

94

Pemrenue 3amau

95

Dnektpuueckoe noje. Ero aeiictBue Ha
ANMEKTPUUICCKUE 3aPSIbI

96

Hanpsk€HHOCTD JIEKTPUYECKOTO MOJIS.
[TpoOuelii 3apsiy. JInHUM HATTPSDKEHHOCTH
aJIeKTprYeCcKOro nojust. OqHOpoaHOE
JIEKTPUYECKOE T10JIE

97

IloTeHuIMaIbHOCTH SJICKTPOCTATUYCCKOT' O
moJst. Pa3HOCTH IMMOTCHIUAJIOB U HAITPSAXKCHUC

98

[ToreHmanbHas 3HEprus 3apsaa B
3JIEKTpOocTaTudYecKoM noiie. [lorennuman
3JIEKTPOCTATUYECKOTO MOJIS




CBs13b HANPSYKEHHOCTY MO U Pa3HOCTH

99 IIOTEHLIMAJIOB JIJISl JIEKTPOCTATUYECKOTO
OJISt

100 [TpuHIMI CYynEeprIO3ULINH ANEKTPUIECKUX
oJIen

101 Pemenue 3anau

102 [Tone Toueuynoro 3apsna. [lone paBHOMEPHO
3apsKeHHOU cepbl
[Tone paBHOMEPHO 3apsAKEHHOTO IO O0BEMY

103 mapa. [loxe paBHOMEpPHO 3apsKEHHOM
0OECKOHEYHOM MIOCKOCTH

104 [TpoBOAHMKY B 3JIEKTPOCTATHUECKOM IOJIE.
YcnoBue paBHOBeCHs 3apsIOB

105 JIMDIIEKTPUKH U IIOJIYIIPOBOAHUKHU B
ANEKTPOCTATUYECKOM TIOJIe
Konnencarop. DnekTpo€MKOCTh

106 KOHJIEHCAaTOopa. DIEKTPOEMKOCTB IIJIOCKOTO
KOHJIEHCaTopa

107 [lapatensHOE COEIMHEHNE KOHIEHCATOPOB

108 [TocnegoBarenbHOE COEAMHEHHE
KOHJIEHCAaTOPOB

109 DHeprus 3apsKEeHHOI0 KOHJIeHCcaTopa

110 Pemenue 3agau

111 JIBr>keHUE 3apsyKEHHOM YaCTULIBI B
OJTHOPOJIHOM 3JIEKTPHUECKOM TI0JIe

112 Pemrenue 3agau

113 O06o001eHne 1 cucTemMaTru3anus 3HaHuH 1o

Teme "DnekTpuyeckoe mnose"




Konrtponbnas pabora 1o treme

114 " |
DIIEKTPUYECKOE TT0JIE

Cuna toka. [locTossHHBIN TOK. Y CIOBHS

115 CYILIECTBOBAHMS TIOCTOSIHHOT'O
3JEKTPUUYECKOTO TOKa

116 Hctounuku Toka. Hanpsxenue u 9/1C

117 3akoH Oma 15 ydyacTKa LenHu.
DneKTpUUECcKOoe CONPOTUBIIEHUE
3aBUCUMOCTb COITPOTHUBIICHUS OTHOPOTHOTO

118 MIPOBOJIHUKA OT €0 JITTMHBI U TIJIOMIA TN
MTONEPEYHOIO CEUEHUS

119 VY nenpHOE CONPOTUBIIEHUE BEILIECTBA.
Pemenue 3amau

120 IlocnenoBarenbHOE, apauIEIbHOE,
CMEILIAHHOE COeIMHEHHNE TPOBOJHUKOB

121 Pacuér pa3BeTBIEHHBIX JNEKTPUIECKUX
ueneii. [lpasuia Kupxroga

122 Pemrenue 3amau

123 PaGora anekrpudeckoro Toka. 3akoH JIkoyist
—Jlenna

124 Pemtenue 3amau

125 MOIIHOCTB 3JIEKTPUYECKOro TOKa. TerutoBast
MOIITHOCTb, BBIIEJIsIEMast Ha PE3UCTOPE

126 Pewenue 3agau

127 O/1C n BHyTpeHHEE COITPOTHUBIICHHE
HMCTOYHMKA TOKA

128 3axon Oma 171 TOJTHOM (3aMKHYTOI)

3JIEKTPUYECKOW e




129 Pemenue 3amau 1

130 MonIHOCTh HCTOYHHKA TOKA 1

131 KopoTtkoe 3ambikanue 1

132 Konnencarop B enu mocTOSTHHOTO TOKa 1

133 Pemenue 3amau 1

134 Perrenue 3amau mo teme "I10CTOSHHBIN 1
AIEKTPUICCKUN TOK"

135 Pemenne 3agay no reme "llocTossHHbBIH 1
BJIEKTPUYECKUMA TOK"

136 Permrenue 3amay mo reme "I1oCTOSHHEBIN 1
AIEKTPUICCKUN TOK"

137 O060011eHNEe ¥ cCUCTEMAaTH3alN 3HAHUH 110 1
TeMe "[10CTOSAHHBIN AIEKTPUIECKUH TOK"

138 Konrpomnbnas pabota o teme "IlocTossHHBIN 1
ANEKTPUYECKUI TOK"
DneKkTpuyecKasi MpOBOJIMMOCTD PA3IMUHBIX

139 BEIIECTB. DJICKTPUUCCKHIA TOK B METaJIIAX. 1
CBepX1mpoBOIUMOCTh
DIIEKTPUUYECKUI TOK B PaCTBOPAX U

140 pacIuiaBax 3JIeKTpoJIUTOB. 3akoHbl Dapajes 1
TUTSE DJIEKTPOIHA3a

141 DnexTpuueckuil Tok B razax. [Inazma 1

142 DneKTpUUeCcKuil TOK B Bakyyme. BakyymHbie 1
puOOPHI

143 DJIEKTPUYECKUH TOK B MOTYIPOBOTHUKAX

144 [TomympoBOTHUKOBEIE TPHOOPHI

145 Ou3nveCcKuil MPaKTUKYM IO TeMe




"M3mMepeHue cuiibl TOKa U HANIPSIKEHUS B
LENH TOCTOSTHHOTO TOKA MPH ITOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEITBHBIX
npuOopoB" uiau "3HaKOMCTBO ¢ IUPPOBOH
nabopatopueit no gusuke. [pumepst
U3MEpeHUs: PU3NIECKUX BEITMUUH MPH
MIOMOIIIM KOMIIBIOTEPHBIX JATYUKOB"

146

du3nYecKuil MpakTUKyM 1o teme "M3yyenue
HEPABHOMEPHOTO ABUKEHUS C LEIbIO
onpeieNIeHUs MTHOBEHHOM ckopocTu"

147

148

@U3HYECKUM PAKTUKYM 110 TEME
"U3mepenue ycKopeHus npu
IIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBIDKECHUH 110 HAKJIOHHOHU IJIOCKOCTH" YIIIU
"UccnenoBanue 3aBUCUMOCTH IIyTH OT
BPEMEHU IIPH PaBHOYCKOPEHHOM JIBUKEHUN"

du3nyecKuil MPaKTUKYM 110 TeMe
"N3mepeHne yCKopeHHst CBOOOIHOTO
najgenus" unu "M3ydyeHue 1BUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

149

150

dusnueckuil npakTUKyM 1o Teme "M3yuenue
JBUKEHUSI TeJIa 110 OKPY>KHOCTH C
MOCTOSIHHOM MO MOJTIYJIFO CKOPOCTBIO" WIIH
"UccnenoBanue 3aBUCUMOCTH TIEpHOIa
o0palieHnss KOHMYECKOro MasiTHUKA OT €ro
napaMeTpoB"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue paBHOACHCTBYIOIICH CUJIBI IPU
JBUKEHUU OpyCcKa MO HAKIIOHHOM




miockocty" win "lIpoBepka rumnoTessl o
HE3aBHCHMOCTHU BPEMEHH JIBIDKEHUS OpycKa
10 HAKJIOHHOH IIJIOCKOCTH Ha 3aJaHHOE
paccTosiHue OT €ro Macchl'”

151

@U3HYECKUI MPAKTUKYM IO TEME
"HccnemoBaHue 3aBUCUMOCTH CHII
YOPYroCTH, BOBHUKAIOIIUX B IPYKUHE U
pe3uHOBOM o0pasiie, oT ux Aehopmaruu”
unu "M3yueHne NBUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
JIErKuii 0J10K"

152

DuU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue kordduipeHTa TpeHus 1mo
BEJIMYMHE YIIIOBOTO KOA(PPHUIIHEHTA
3aBucumoctu Frp(N)" wiu "HcciaenoBanue
JBUKEHHSI OpycKa M0 HAKJIOHHOU TUIOCKOCTH
C mepeMeHHbIM K03 puninenTom TpeHus"
unu "M3ydeHne ABUKEHHS Tpy3a Ha Bally C
TpeHuem"

153

154

@U3HYECKUI IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUi paBHOBECHS
TBEPAOIO TeJIa, UMEIOLIETO OCh BpallleHus"
i "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "U3yuenue
YCTOMUYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO
JI011Iab OMOpbI"

DU3NYECKUI TPAKTUKYM 110 TEME
"N3mepenune ummynbca Tejaa o TOpMO3HOMY
nytu" win "M3mMepenue CUitbl AT, CKOPOCTH




MOJIEJIH AJIEKTPOMOOHIISE M MOIITHOCTH CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHUS UMITYJIbCA
TeJla C UMITYJIbCOM CHJIBI" WM
"HccnenoBanue coxpaHEHUs UMITYJIbCA TPH
yrnpyrom B3aumoaeiicteuu" uiu "M3mepenue
KMHETUYECKOM SHEPTUU TeJa 110 TOPMO3HOMY

"

MyTH

155

dusznyeckuil mpakTuKyM 1o teme "M3ydenue
M30TEPMHUYECKOTO ITpoLiecca (peKOMEHI0BAHO
UCIIOJIb30BaHue UG POBOI TabopaTopun)"
iy "M3ydeHne n30XopHOro npouecca win
"N3yuenne n3obapHOTO IIporecca’ win
"[IpoBepka ypaBHEHUS COCTOSIHUS"

156

PuU3HYECKUIl MPAKTUKYM 10 TEME
"N3mepeHue yaenbHON TeI0EMKOCTH" NN
"UccnenoBanue mpolecca OCThIBaHUS
Bemecta" win "VccnenoBanue aquabaTHOrO
npornecca” unu "M3ydeHne B3auMOCBSI3U
SHEPTHH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUSA U TEMIIEPATyPhl KUTICHUS
JKUIKOCTEN"

157

®u3nYecKuil MpakTUKyMm o teMe "M3yuenue
3aKOHOMEPHOCTEHN UCMIAPEHUS KUIKOCTEH"
unu "VM3mepenue yenbHON TeIOThI
maBiaeHus Japaa" i "M3yuenue cBOMCTB
HachIIeHHBIX apoB" win "U3mepenue
a0COIIOTHOW BJIQXKHOCTH BO3]lyXa U OLICHKA
Macchl IapoB B oMeeHnn". Mzmepenne
Kod((UIIMeHTa MOBEPXHOCTHOTO HATSHKCHUS




158

@U3HYECKUI MPAKTUKYM 110 TEME
"HaO:roieHue npeBpamieHus YHepruu
3apsKEHHOTO KOHIECHCATOPa B DHEPTUIO
n3nydeHus ceeroauoa’ win "M3yduenue
MPOTEKaHUs TOKA B LIETH, COJIEpKaILEH
koHzaeHcarop" win "Pacnpenenenue
Pa3HOCTH NOTEHIIMAJIOB (HANPSHKEHUS ) U
II0CJIEJOBATEIILHOM COEIMHEHNN
KOHJIEHCATOPOB"

159

@U3HYECKUI IPAKTUKYM IO TEME
"WccnemoBaHuEe CMEIIAHHOTO COCIUHCHUS
pesucropoB” win "M3MepeHue yneapHoro
COTIPOTHUBJICHUS ITPOBOTHUKOB" WK
"HccmeqoBanne 3aBUCUMOCTH CHITBI TOKA OT
HaIpPsHKEHUS JUTs JIAMIThl HaKaJIiBaHus"

160

@uU3NYECKU IPAKTUKYM I10 TEME
"HaGmronenue anexrpousa" win
"M3mepenue 3apsiia 0OTHOBAJIEHTHOTO HOoHA"
i "HccnenoBanre 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT
TeMieparypb!” uiu "CHsATHE BOJIBT-
aMIIEPHOM XapaKTEePUCTUKH Troaa"

161

Peseprubiil ypok. O6001eHue u
CUCTeMAaTH3AIHsI 3HAHUH TT0 TeMe
"Kunemartuka"

162

PezepBHblil ypok. O6001IeHNE U
cucTeMaTH3alys 3HaHUH 110 TeMe
"Tunamuka"

163

PesepBHeIit ypok. O6001eHNE T




cucreMaTu3anug 3Hanuii no reMe "Cratuxa
TBepaoro Tena'

164

Peseprubiil ypok. O600meHNE 1
CHUCTEMaTHU3alMs 3HAaHUH 10 TeMe "3aKOHEBI
COXpaHEHHUs B MeXaHuke"

165

PesepBHeIitl ypok. O600IICHHE U
cucTeMaTus3anus 3HaHui 1Mo TeMe "OCHOBEI
MOJIEKYJIAPHOKUHETUYECKOM Teopun"

166

Peseprubiil ypok. O600meHue u
cUCTEMATU3aIUs 3HAHUH 10 TEME
"Tepmoaunamuka. TerioBble MaluHb!"

167

PezepBHblil ypok. O6001IEHNE U
CHCTEMaTH3aIMs 3HAHUH 110 TEMe
"ArperaTHble COCTOSIHUS BelecTBa. Pa3oBble
nepexozab!"”

168

PezepBHblil ypok. O6001IeHNE U
CHCTeMaTH3alus 3HaHUH 110 TeMe
"DnekTpuueckoe mosue"

169

PesepBHblit ypok. O6001IeHNE T
cucTeMaTH3allys 3HaHUH [0 Teme
"IIoCTOSIHHBIN 3JEKTPUYECKUIN TOK"

170

Peseprubiil ypok. O6001eHue u
cucTeMartu3alus 3Hanuii o teme "Toku B
pa3nuyHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

170
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11 KJIACC

KoanuyecTBo yacoB

Nen/m | Tema ypoka B Kourposbubie | IlpakTuyeckue
cero padoTbI padoThbI

1 B3auMopeiicTBre MOCTOSSHHBIX MarHUTOB U 1
MIPOBOJHUKOB C TOKOM. MarHutHoe mouie.
BekTop MaruuTHOM nHAYKUMH. [IpuHnmn

2 CYMEPHO3UIMH MAaTHUTHBIX MoJiel. JInHuu 1
MarHUTHON HUHIIYKIIUU

3 MarsuTHO€ 10Jie IPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
Cuna Amrnepa, €€ HanpaBJIeHUE U MOIYJIb 1

5 Pemenue 3amau

6 [Ipumenenue 3akoHa Ammepa. 1
DNeKTpOU3MEPUTEIBHBIE IPUOOPHI
Cuna JlopeHiia, €€ HanpaBJI€HHE U MO YJIb.

7 JIBrKeHre 3apsSKEHHOM YaCTULIBI B 1
OJTHOPOJTHOM MarHUTHOM TI0JIe

8 Pemenue 3anau

9 Pa6ota cwel Jlopennia

10 Pemenue 3amau

1 MarauTHoO€ 1oJie B BELLECTBE. 1
deppomMarHeTHKY, 1Mapa- U TuaMarHeTUKN

12 OcHoBHbIE CBOICTBa heppOMArHETUKOB. 1
[Tpumenenue GpeppoMarHeTHKOB

13 Pemenue 3anau no reme "MarautHoe nose" 1




14

Pemtenne 3amau mo reme "Marauraoe mose"

SIBneHue BHCKTpOMaFHHTHOﬁ HHAYKIHH.

15 [ToTox BekTOpa MArHUTHON MHIYKIIMU

16 O/1C uHIyKIMH

17 3aKO0H IEKTPOMArHUTHON UHTYKIIUU
QPapajes

18 Buxpesoe snekrpuueckoe noiue. Toku Oyko

19 OJIC MHAYKIUN B IBUKYIIINXCS
MIPOBOTHUKAX

20 Pemenue 3anau

21 [Tpasuo Jlenma

29 NunyktuBHOCTE. KaTylka MHAYKTUBHOCTH
B LIETIA [TOCTOSIHHOTO TOKA

93 SBnenue camounnykuuu. IC
CaMOMHJIYKLIUU

24 DHEprus MarHUTHOTO TIOJISI KaTYIIIKH C
TOKOM. DJIEKTPOMarHUTHOE T0JIe

25 Pemenue 3anau

2% O060011eHre ¥ CUCTeMaTU3alHsI 3HAHUH 110
Teme "DnekTpoauHamMuka"

97 KonTponbHas pabota no reme
"DnekTpoguHaMuka"

28 KonebarenpHas cucrema. CBOOOAHBIE
koneOanus. ['apmMoHnueckue KoneOanws

29 Kunematudueckoe 1 TUHaAMUYECKOE
OTMCaHUe KOJIeOaTeIbHBIX JBUKECHUHN

30 DHepreTuyeckoe onvcanue. BeBojg




JUHAMHUYECKOTr0 ONHUCAaHUs TAPMOHUUYECKUX
KOJICOaHUH U3 UX SHEPTeTUYECKOT0 U
KMHEMAaTU4YECKOT0 OITMCaHUs

31 Awmruutyna u asza KoyedaHui
Ilepuon u yactota konedanuil. [lepros
MaJibIX CBOOOIHBIX KOJIEOaHUH

32 MaTeMaTHYecKoro mMasitTHuka. [lepuon
CBOOOJIHBIX KOJICOAHUH TTPYKUHHOTO
MasiTHUKA

33 3aryxaromue koneOanus. BeiHykaeHHbIE
kosneOaHus. Pezonanc

34 ABTOKONEOaHUS

35 Pemenue 3anau

36 Ypoxk-koHpepenuus "MexaHuueckne
Kosie0aHus B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O060011eHre 1 cucTeMaTH3allHs 3HAHUA 10
teMe "MexaHnnueckue konedanus"

38 DJIEKTPOMAarHuTHbIE KOJIeOaHMsI.
KonebarenbHblil KOHTYp
®opmyina Tomcona. CBsi3b aMIUIUTY bl

39 3apsifa KOHACHCATOpa C aMIUIUTY 0N CUITBI
TOKa B KOJIeOATEILHOM KOHTYpE

40 3aKO0H COXpaHEHUs YHEPTUH B HJICATBHOM
K0JIeOaTeIbHOM KOHTYpE
3aryxaroiue MeKTPOMarHuTHbIC

41 KosieOaHus. BeIHyX/1€eHHbIE
AIIEKTPOMArHUTHBIE KOJICOaHMs

42 IlepemenHbIi TOK. Pe3nctop u KoHaeHcaTop




B LCIIU IICPEMCHHOT'O TOKa

KaTYH_IKa HWHAYKTHBHOCTHU B LICIIN

43 MEPEMEHHOT'0 TOKa

44 3akon Oma J1st SIEKTPUIECKOM 11eTn
MEPEMEHHOT0 TOKa
MoOUHOCTh EPEMEHHOTO TOKA.

45 AMIUTUTYAHOE U IeUCTBYIOIIEE 3HAUCHHE
CHJIBI TOKA U HANPSKESHUS

46 Pe3oHaHC B 271€KTpHUECKOM TIETTH

47 Pewenue 3anau
WneanpHbiii” Tpanchopmatop.

48 [Tpou3BoACTBO, Tepeaayda u moTpeOIcHue
AIEKTPUYECKON JHEPruu
DKOJIOTUYECKUE PUCKH TP MPOU3BOCTBE

49 anekTpodHeprun. KynbTypa ucrnonp30BaHus
AIIEKTPOIHEPTHH B MMOBCETHEBHOM JKU3HH

50 Pemenwne 3anau

o1 Pemenue 3anau

59 O0600111IeHrEe ¥ CUCTEeMATU3AIIHSI 3HAHUH 110
TeMe "DJIeKTpOMarHuTHBIC KojeOaHus"

53 Mexanndeckre BOJIHbL. XapaKTEPUCTUKN
MEXaHHYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa

56 Wndpas3syk u ynbrpassyk. [llymoBoe
3arpsi3HEHUE OKPYKAIOICH CpeIbl

57 Pemenue 3agau




58

3JICKTpOMaI‘ HUTHBIC BOJIHBI. HBHy‘ICHI/Ie
QJICKTPOMArduTHLIX BOJIH

59

:‘)HeprI/IH QJICKTPOMAIrHUTHBIX BOJIH.
CsolicTBa OJICKTPOMArHUTHBIX BOJIH

60

[IIxana 31eKTPOMarHUTHBIX BOJIH.
IIpuMeHeHne 21eKTPOMarHUTHBIX BOJIH B
TEXHHKE U OBITY

61

[TpuHIUTIBEI PATUOCBSI3U U TEICBUACHUS.
Panunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKaIoUIeil cpebl

62

Konrponbnas pabora o reme "Konebanus u
BOJIHBI"

63

Caert. 3aKOH NPSIMOIMHEWHOTO
pacrpocTpaHeHHs CBeTa

64

Pemenue 3a1ay Ha IPUMEHEHHE 3aKOHA
IPSIMOJIMHENHOT O pacCIIpOCTPAaHEHUS CBETA

65

Ortpaxenue ceta. [mockoe 3epkaio.
Cdepuueckoe 3epkaio

66

[Ipenomnenue cBeTa. AOCOTIOTHBINA U
OTHOCUTEIIbHBIN MMOKa3aTelb IPEJIOMIICHHUS.
[TomHOE BHYTpEHHEE OTpAKEHHUE.
[IpenenbHbIi YyTOJ MOJIHOTO BHYTPEHHETO
OTpaXKCHHUS

67

68

Pelenue 3aa4 Ha NpUMEHEHUE 3aKOHOB
OTPaKEHHUS U MPEITOMIICHUS CBETA

Xop nydel B npusme. Jlucnepcus cera.
CnoxHbIl coctaB Oemoro ceera. Llper

69

JInn3pl. DOKyCHOE pacCTOsIHUE U




OIITHUYCCKAas Cujia JIMH3bI

[TocTpoenune u300paxxeHni B IMH3aX U UX

70 cucTemMax. YBeJIMUYEHUE JINH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paKeHH, MOTy4aeMbIX C TOMOIIIBIO
JIVH3

72 ['11a3 kak onTUYeckas cuctemMa

73 Pemenue 3anay. [Ipenensl npuMeHUMOCTH
T€OMETPUYECKON ONITUKH

74 CKopocTb cBETa M METO/IBI €€ U3MEPEHUS

75 Hucniepcus ceta

76 WNurtepdepennus cBera

77 KorepenTHble HICTOUHUKH. Y CIIOBHS
Ha0JTI0ICHUST MAKCHMYMOB i MUHIMYMOB

78 Pewmenue 3anau

79 [Tpumenenne naTepdepeHIum

80 Judpakmus cBeta

81 Judpakumonnas pemérka. Y cioBue
HaOI0ICHNUS TJIABHBIX MAKCUMYMOB

82 Pemrenue 3amau

83 [ToniepeduHOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera

84 Pemenue 3anau

85 CBeToBbI€ BJICHUS B IIPUPOJIE

86 O06o001IeHHE ¥ CUCTEMATHU3AIIHSI 3HAHUH 110
teme "OnTtuka"

87 KonTtponbHas padota o teme «Onruka




I'paHnLIBI NPUMEHUMOCTH KIIACCUYECKON

88 MEXaHUKHU. 3aKOHBI AIEKTPOJUHAMUKHI U 1
MPUHIIAIT OTHOCUTEIEHOCTH

89 [TocTynaTsl crienuanbHON TEOPUU 1
OTHOCHUTEIIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJL.
[IpeobpaszoBanus Jlopenma. Ycinosue

90 npuauHHOCTH. OTHOCUTEIIBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH 1
COKpAIIICHUE JUTHHBI

o1 DHeprusi ¥ UMITYJIbC PENSITUBUCTCKOM 1
YaCTHIIBI

92 CBsI3b MacCHhI C DHEPTUEH U UMITYJIECOM 1
PENATUBUCTCKON YaCTHUIIBI. DHEPTUs OKOS

93 PaBHOBECHOE TEIIIOBOE U3IIyUYE€HUE 1

94 3akoH cMmelennsa Brunaa 1

95 I'unote3a M. [Tnanka o kBaHTax. @OTOHBI 1

96 DHeprus v UMITyJasC (oToHA 1

97 ®otorddext. OnbiTol A. I'. CTonerosa. 1
3akonsl pororddexra

08 VpaBuenue DitHirerina s pororddexra. 1
"Kpacnas rpanuna” porosddexra

99 Hasnenue cera. Onbitel I1. H. JIeGenena

100 BoJsiHOBEIE CBOMCTBA YACTHILL
Bonnsl ne bpoins. linaa BoinHe! ne bpoiis

101 Y pa3Mepbl 00JIaCTH JIOKAIU3AIuU 1
JIBIKYIIEHCS 9aCTHITBI

102 KopmyckynsapHo-BOTHOBOI Ayanu3m 1




103 Judpakius 3JeKTPOHOB Ha KPUCTAILIaX
Crennrka u3MepeHuii B MUKpOMUpE.

104 CooTHOIIICHHS HEOTIPEISTEHHOCTEH
['eitzenGepra

105 Pemenwne rpaduueckux 3amaq

106 Pemenue pacu€THbIX 3a1a4
KonTponbHas pabota mo remam: "OCHOBBI

107 CTO", "KopryckynsipHO-BOJTHOBOM
JTyanu3m”

108 OMNBITHI TIO UCCIICIOBAHUIO CTPOCHUS aTOMA.
[Tranerapnast mozenb atoma Pesepdopra

109 [Toctynater bopa

110 Bunpl ciektpoB. CiekTp ypOBHEH 3HEPTUU
aToma BOJIOpOJia

11 CrioHTaHHOE U BBIHY)KICHHOE U3ITy4YeHUE
CBETa

112 Jlazep
Hyxnonnas monens sinpa ['eitzendepra-

113 NBanenko. 3apsii 1 MacCoBOE YUCIIO Sapa.
H3zoronel. PaqnoakTHBHOCTH
3aKOH paIMOAKTUBHOTO pacnaaa. CBoiicTBa

114 MOHM3UPYIOIIETO H3JIydeHus. Biusiaue
PaIMOAKTUBHOCTH HA )KHBBIE OPTAHU3MBI.
Jo3umerpus
DHeprus CBs3U HYKJIOHOB B sifipe. SnepHbie

115 cwibl. Jledekt Maccer sipa. SnepHbie

peakuuu. Axepusie peaktopsl. [Ipodiiembl
YIPABISIEMOT0 TEPMOSIEPHOTO CUHTE3A.




OKOJIOTUYECKUE ACIIEKThI PA3BUTHS SIIEPHON
SHEPreTUKU

MeTobl perucTpalum U uccie10BaHus
aJIeMEHTapHbIX YacTull. OyH1aMeHTaIbHbIE
116 B3aUMOJCHCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpencraBnenue o CtannapTHOU
Mozenu. KBapk-TiitooHHast MOJENb aipOHOB

®dusuka 3a npeaenamu CTaHIapTHOU
Mojenu. TéMHas Matepust U TEMHas
sHeprusi. EnnHcTBO (hr3nueckoi KapTHHBI
Mupa

117

118 DTarnbl pa3BUTHS ACTPOHOMUH. 3HAUYCHUE
ACTPOHOMUH

[TpuMeHUMOCTH 3aKOHOB (PH3UKH IS
119 00BSICHEHUS TIPUPOJIBI KOCMUYICCKUX
00BEKTOB. METO/TbI aCTPOHOMUYECKHUX

HUCCIIEIOBAHUN

CoBpeMeHHBIE ONITHYECKUE TEIECKOITHI,
120 PaMOTENECKOITbI, BHEATMOC(epHast
ACTPOHOMUS

Bun 3Bé3nHoro Heb6a. Co3Besnus, ipKkue

121 N
3BC3bl, IINTAHCTHI, UX BUANMOC IBHIKCHUC

Comueynas cucrema. Comnarte. Congeunas
122 aKTUBHOCTb. MicTouHMK 3Heprun CoaHua u
3BE3 T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH.
123 Juarpamma "crieKTpaibHBIN KJI1acc —
CBETUMOCTH"




124

3BG3I[BI TJIaBHOM IIOCJICIOBATCIILHOCTH

125

Buyrpennee crpoenue 38€311. CoBpeMEeHHbIE
MPECTABICHUS O TPOUCXOKICHUHN U
spostronni CoJTHIIA U 3BE3[. DTanbl )KU3HU
3BE3 ]

126

Muineunsiii [lyte — Hama ["anaktuka. Tunsl
rajakTuk. YEpHbIE BIPHI B ApaX FAJIAKTUK

127

Bcenennas. Pacumpenue Beenennoi. 3akoH
Xab66ua. Teopust bonbiioro B3peiBa.
PennkroBoe usnyuenue

128

MacutaGHas ctpykrypa BeenenHoi.
Meraranaktuka

129

Hepeménnbie npobieMbl aCTPOHOMHH

130

@U3NYECKUM IPAKTUKYM II0 TEME
"HccnenoBaHue MAarHUTHOTO ITOJIST
IMOCTOSTHHBIX MarHUTOB'" MJIH
"UccnenoBanue cBOWCTB eppOMarHeTUKOB"
nii "Uccnenosanne eWCTBUS HOCTOSTHHOTO
MarHurTa Ha paMKy ¢ TOKoM"

131

Pu3nyeCKUil MPaKTUKYM I10 TEME
"N3mepenue cuibl Amriepa win "M3ydyeHue
3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA"
uin "OnpeeneHne MarHUTHOW WHIYKITUU
Ha OCHOBE U3MepeHus cuibl AMmepa"

132

DU3NYECKUN IPAKTUKYM I10 TEME
"HccinenoBanue siBICHUS 3JIEKTPOMAarHUTHOM
uHAyKIuu" win "Onpenenenne HHIyKIun
BHUXPEBOI'0 MarHUTHOTO MOJIs"




133

@U3NYECKUI PAKTUKYM I10 TEME
"UccnenoBanue siBICHUS CAMOUHIYKIUN"
nu "COopka MOACIH JIEKTPOMAarHUTHOTO
reHeparopa"

134

PU3NYECKUN PAKTUKYM II0 TEME
"N3mepenue nepruoaa CBOOOTHBIX
KOJIeOaHUN HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

135

OU3NYECKHUI TPAKTUKYM I10 TEME
"[IpeoOpazoBaHue YHEPTUH B IPY>KUHHOM
MasTHUKE"

136

PU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro ToKa 4epes
MOCJIETOBATEIILHO COSTMHEHHBIE
KOHJIEHCATOP, KaTyLIKY U PE3UCTOp" UiIn
"HccnenoBanue paboThl HCTOYHUKOB CBETA B
LENU NEPEMEHHOT0 ToKa"

137

@U3NYECKUN PAKTUKYM TI0 TEME
"N3y4yeHnue napamMeTpoB 3ByKOBOM BOJIHBI"

138

@U3NYECKUI PAKTUKYM I10 TEME
"M3MepeHune nokasaTelis MpeIoMIICHUS
crekia" wim "Tlomydenue n3oOpaxeHus B
CHUCTEME U3 IIJIOCKOTO 3epKajia v JIMH3bI"

139

@U3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
XKuAKuxX TuH3)" nin "M3mepenne GokycHOTO
pPacCcTOSIHUA PacCEeNBAOLIUX JIUH3"

140

PU3NYECKU IPAKTUKYM I10 TEME




"HaGnronenue audpakiuu, nHTephepeHnu
U noJsipu3anuu csera"

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHre UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTHIL (110 poTorpadusm
TPEKOB 3aPsDKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

143

DU3NYECKUI TPAKTUKYM T10 TEME
"N3mepenue nocrosinHoi [Tnanka Ha ocHOBe
uccienoBanus poroddpdexra’ wim
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
Yyepe3 CBETOAMO]I OT HaNpsiKeHus"

PU3NYECKUI PAKTUKYM TI0 TEME
"UccnenoBanue criekTpa pa3peskeHHOTO
aTOMapHOIr'0 BOJOPOJIa U U3MEPEHNE
noctosiHHo Punbepra”

144

Du3nUeCKil MPaKTUKYM IO TEME
"UccnenoBanue pagnoakTHBHOTO GhOoHA C
WCIIOJIb30BAaHUEM JIO3UMETpa' WU
"N3y4yeHue norjaoueHus 6era-4acTull
aMrOMUHIEM"

145

DU3NYECKHUI TPAKTUKYM I10 TEME
"HaOaronenus 38€31HOT0 Heba
HEBOOPYKEHHBIM I1a30M C UCTIOIB30BAHUEM
KOMIIBIOTEPHBIX MPUIOKESHUN IS
OTIpeieNIeHNs TIOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be31usi CeBepHOTro MOIyIIapus U spKUe
3Bé316!1" K "HaOiIroqeHUs B TEIECKOIT




JlyHsl, II1aHET, TYMaHHOCTEM U 3BE3HBIX
CKOIICHUH"

146

O06o001eHe U cucTeMaTU3alus 3HaHUH.
Posnpb ¢u3uku 1 acTpoHOMUM B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMANIbHOM M 3THYECKOi chepax
JIEeATEIIbHOCTH YEeJI0BEKa

147

O0600611eHe U cUCTeMaTU3alus 3HAaHUH.
Ponbe 1 MecTO GU3UKN U ACTPOHOMHHU B
COBPEMEHHON HAYYHOU KapTUHE MUPA

148

O060011IeHIE U CUCTeMATHU3AIIHS 3HAHHIA.
Ponb ¢usnyeckoii reopun B pOpMUPOBAHUU
MpeACTaBICHUN 0 PU3NUECKON KapTHHE
MUpa, MECTO (PU3NIECKON KapTHHBI MHpa B
001I1eM psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPECTABICHUIN O IPUPOJIC

149

O00011eHNEe ¥ cUCTEMATH3ALMS 3HAHUI T10
teme "Kunematuka"

150

O00011eHNe ¥ cUCTEMATH3ALNS 3HAHUI I10
teme "Kunemaruka"

151

O0001EeHNe U cCUCTEMATA3AINS 3HAHUI 110
teme "/[uHamuka"

152

O0001IEHNE U CUCTEMATA3AINAS 3HAHUH 110
teme "CTaTuka TBepJ0ro tena"

153

O06o0011eHre 1 crucTeMaTU3alus 3HaHUH 110
TeMe "3aKOHbI COXPAHEHNUS B MEXaHHKE"

154

O060011eHre U cUCTeMaTU3alus 3HAaHUN 1O
TeMe "OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM




Teopun”

155

O0001IeHNEe U CUCTEMATH3AaUA 3HAHUH 110
teme "Tepmoannamuka. TernoBsie
Marmuue"

156

O00011eHNe ¥ cUCTEMATH3ALNS 3HAHUI I10
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe nepexo bl

157

O00011eHNEe ¥ cUCTEMATH3ALMS 3HAHUI I10
Teme "DnekTpuyueckoe mnoie"

158

O060011IeHre 1 ccTeMaTU3alus 3HAaHUH 110
teMe "[loCTOSIHHBIN MeKTpUYeCKuil TOK"

159

O06o0011eHre 1 crucTeMaTU3alus 3HaHUH 110
teme "Toku B pa3nuuHbIX cpenax”

160

O0001IEeHNE U cCUCTEMATA3ALNAS 3HAHUH 110
TeMme "MaruutHoe noie'"

161

PesepBHblit ypok. O600111€HNIE 1
CHUCTeMAaTH3aIlHsl 3HAHUH 10 TeMe
"JneKTpoMarHuTHas MHIyKIus"

162

PesepBHbIit ypok. O6001mIeHUE 1
CUCTEMATU3ALMS 3HAHUI 10 TEME
"Mexannyeckue koneoanus"

163

PeseprubIil ypok. O6001eHIE 1
cucTeMaTH3alys 3HaHUil 110 Teme
"DeKTpoMaruHuTHeIEC KoineoaHus"

164

PesepBHrlit ypok. O6001IeHNE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"MexaHU4YecKue U AIeKTPOMarHuTHbIE
BOJIHBI"




165 PesepBHblii ypok. O6001ICHNE 1
cucTeMaTu3anys 3Haguii mo reme "Ontuka"

PeseprubIil ypok. O6001IeHIE 1
166 cucTeMaTh3alus 3HaHui 1Mo TeMe "OCHOBEI
CTO"

PesepBHbIii ypok. O600IICHHE 1
167 CUCTEMATU3ALMS 3HAHUI 10 TEME
"KopnyckynsipHo-BOTHOBOM Tyanu3m"

PesepBubIil ypok. O6001eHIE 1
168 cucTeMaTHU3anusa 3HaHUH 110 TeMme "dusuka
aToma"

PezepaHblil ypok. O60011eHIE U
169 cucTeMaTrh3anusa 3HaHuH 1o teme "dusuka
ATOMHOTO SIpa U 3JIEMEHTAPHBIX YacTHIl"

PesepBHrlit ypok. O6001IeHNE 1
170 CUCTEMAaTHU3alUA 3HAHUHN 110 TEME

"DnemeHTHl acTpoPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

170
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INPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OEPA30OBATEJIbHOM MTPOT'PAMMBI10 KJIACC

Kon
NpoBePsSIEMOT0
pe3yJbTaTa

10.1

HpOBepﬂeMble NpeAMETHLIC PE3YJIbTAaThl OCBOCHUSA OCHOBHOI1
06pa30BaTeJ’IbH0ﬁ mporpamMmmal CpeaHET 0 oﬁmero 06p330BaHI/IH

JIeMOHCTpHPOBATh HA MPHUMEPAX pojb U MeCTO (GU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTH, B TPAKTHYECKON AEATEIBHOCTH JIFOAEH

10.2

Y4uTHIBATh TPAHUIBI TPUMEHEHUS H3YYCHHBIX (U3MUYECKUX MOJETeH:
MarepuajabHas TOYKa, HHEPIHaTbHAs CUCTEMA OTCUETA, aOCOIFOTHO TBEPI0E
TEJ0, UJCANIbHBIN Ta3; MOAEIN CTPOCHHUS Ta30B, KUIKOCTEH U TBEPABIX TeT,
TOYEUHBIHN SJIEKTPUUYECKUM 3apsii — IPU PEIICHUH (PU3NUYECKUX 3a1a4

10.3

PacniosnaBath ¢usnueckue sBacHus (IPOIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJEKYJIAPHO-KHHETHIECKOH TEOPUH CTPOCHHUS
BCIIECTBA MW OJJCKTPOJAMHAMUKH: PABHOMEPHOE H PaBHOYCKOPEHHOEC
NpSIMOJIMHEHHOE JIBIKCHHE, CBOOOJHOE TaJCHUE T, JBW)KCHUC I10
OKPYXKHOCTH, HWHEpIUS, B3amMOjeHcTBHE Ten; AuQQy3us, OpOyHOBCKOE
JIBDKEHUE, CTPOCHUE KHUIKOCTEH M TBEPJABIX TeJ, U3MECHEHHUE 00BEMaA Tel
npyd  HarpeBaHud (OXJIaXIEHHWH), TEIUIOBOC pPAaBHOBECHE, WCIApEHHE,
KOHJIEHCAIWs, IIaBJICHUE, KPUCTAIUIM3AIINs, KHUIIEHUE, BIaKHOCTh BO3/IyXa,
MOBBIIICHUE TaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBSI3b
MEXIY NapaMeTpaMHu COCTOSIHUS Tra3a B W30IpPOIeccax; dICKTPH3aLuUs Tell,
B3aMMOJICHCTBHE 3apsAI0B

10.4

OnuchIBaTh MEXaHUYECKOE JBM)KEHHUE, UCIOJb3Ysd (PU3MUECKUEe BEITUYHHBIL:
KOOPJMHATA, IIyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CuJa,
UMITyJBC  TeJla, KHUHETUYECKass DJHEprus, IOTEHIMAIbHAs JHEprus,
MeXaHudeckas paboTa, MeXaHM4YecKass MOIIHOCTb, NpU ONHCAHUHU
NPAaBUIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCHOJIb3YEeMBIX BEIMYHUH, HX
0003HAueHMUsI M €IUHUIBI, HAXOOUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(U3MYECKYIO BEIMYUHY C IPYTUMH BEJTUUYNHAMU

10.5

OnuceiBaTh M3YYCHHBIC TEIUJIOBBIE CBOMCTBA TEJI WU TEIUIOBBIC SIBJICHUS,
UCTIONB3Ys (PU3MUECKHe BEIMYMHBL: JaBICHHUE rasza, TeMIeparypa, CpeaHss
KHUHETHYeCcKas JHEPrus Xa0THUYECKOTO TIBUKCHHUSI MOJIEKYII,
CpEeIHEKBaJpaTUYHASI  CKOPOCTh  MOJIEKYJ,  KOJWYECTBO  TEIUIOTHI,
BHYTpPEHHSIST DHEprusi, padbora rasa, KO3()QHUIMEHT TOJE3HOTO IEHCTBUS
TEIUIOBOTO JIBUTATENs; TIPU OMKMCAHUU MPABWIBHO TPAKTOBATH (U3HUYECKUN
CMBICTT UCIONB3YEMbIX BEIMYUH, UX OOO3HAUYECHUS M €IWHUIIBI, HaXOIUTh
(GbopMyIibl, CBSI3BIBAIOLIUE JaHHYIO (U3MUECKYIO BEIWYHHY C JIPYrHMMU
BEJTMYMHAM

10.6

OnuchiBaTh ~ U3y4YEHHbIE  DJIEKTPUYECKHE  CBOMCTBA  BEIIECTBA U
AJIEKTpUYECKUE SBJICHUS (IIPOLIECChI), UCHOb3YS (PU3MUYECKUE BEIMYUHBL:




JNEKTPUYECKUN 3apsll, DJIEKTPUUYECKOe IIoJie, HaNpsHKEHHOCTh OIS,
MOTEHIMAN, Pa3HOCTh MOTEHIIMAIOB; IIPU OMKUCAHUH MTPABUIBLHO TPAKTOBATH
(bu3MYECKUN CMBICI HCTIONh3yEMbIX BEIMYMH, X 0003HAUYCHUS U CIUHUIIBI,
yKa3bIBaTh (OPMYIIBI, CBSI3BIBAIOIIUE JAHHYIO (DU3MUECKYI0 BEIUYHHY C
JIPYTMMH BETMYMHAMU

10.7

aHAJTM3UPOBATh (PU3UYECKUE MTPOIIECCHl U SBJICHUS, UCTIONB3Ys (hU3UIECKUE
3aKOHbl M MNPUHUMIIBLI: 3aKOH BceMupHOro tsaroreHust, [, II u III 3akonsl
HbroTtoHa, 3aKOH COXpaHEHHs] MEXAHUYECKOW SHEPIUM, 3aKOH COXPAHEHUS
MMIYyJIbCa, TPUHLMI CYNEPHO3UIMUA CHWJI, TPUHIUI  PABHOIpPABUS
WHEPLHAIBHBIX CHUCTEM OTCYETA; MOJEKYISPHO-KMHETUYECKYI0 TEOPHIO
CTPOEHHUS BEIIECTBA, Ta30BbIE€ 3aKOHBL, CBA3b CPEIHEH KUHETHUYECKOH
DHEPruM TEIUIOBOTO JIBIKEHHUS MOJICKYNT ¢ aOCONIOTHOW TeMIepaTypow,
IIEPBbIA 3aKOH TEPMOJWHAMUKHK; 3aKOH COXPAHEHUS DIIEKTPUUYECKOrO
3apsiia, 3akoH KynoHa; mpu 3TOM pasinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCJIOBUS (TpaHMIIbI, 001aCTH)
MIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHHLUIBI JEHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3inuyarb  ycIoBHA HMX  0€3011acHOTrO
MCIIOJIb30BaHUS B IIOBCEIHEBHOM JKU3HU

10.9

BEIMONHATE OKCTIIEPUMEHTHI TIO UCCIENOBAHUIO (DU3WYECKUX SIBICHUH W
IPOIIECCOB C UCIOIB30BAHNUEM MPSAMBIX M KOCBEHHBIX U3MEPEHUI; IPU ITOM
dbopmynupoBath mpobiemy (3aady) U TUMoTe3y y4eOHOro 3KCIEPUMEHTa,
coOHpaTh YCTaHOBKY M3 HPEAJIOKEHHOTO 000PYI0BaHUs, IPOBOANUTH OIBIT
U (popMyITHUpOBATH BEIBOIBI

10.10

OcyimecTBiATh NPSAMbIE U KOCBEHHbIE HM3MEPEHUs (U3NYECKUX BEIUYMH;
IpU 3TOM BBIOMPATh ONTHUMAJBHBIM CHOCO0 M3MEpPEHHUs U MCIOIb30BATh
MU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCHMOCTH  MEXIYy (PU3NYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAaHUEM TNPAMBIX H3MEPEHUH; TIpU OITOM KOHCTPYHpPOBaTh
YCTAHOBKY, (HUKCHpPOBAaTh  pPE3yNbTaThl  IOJYYEHHOW  3aBUCUMOCTH
(¢u3nUecKUx BEIMYMH B BUJE TaOJIUIl U TIpadUKOB, JeIaTh BBIBOJBI IO
pe3ynbTaTaM HUCCIIeI0OBAHUS

10.12

Co0mroaTh paBuia 6€30MacHOro Tpy/a MpHU MPOBEIACHUN UCCIEIOBAaHUHN B
paMkKax  y4eOHOro  JKCIEpHUMEHTa, y4eOHO-HCCIIEOBATENbCKOH U
HPOEKTHOH JIEeATENILHOCTH C UCTIOIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U
71a60paTOpHOro 00OPYAOBAHUS

10.13

Pemate pacu€THpie 3amauM C SIBHO 3aJlaHHOW (DU3UYECKON MOJIEIbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIMITEI; HA OCHOBE aHAN3a yCIOBHS
3a/1a4il BBIOUPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3UUECKUE BEIMYUHBI
u (dopmynbl, HeOOXonUMbIe g €€ peIlIeHUs, MPOBOIUTH PACUETHl U
OIICHUBATH PEAILHOCTh TOJYYCHHOT'O 3HAYCHHS (PU3HMUECKOM BETTMUYMHBI

10.14

Pemats KaueCTBEHHBIC 3a/1a4u: BBICTPanBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO 1IETIOYKY pPACCYXIECHHUNH C OMOpOod Ha H3Yy4YEHHBIE




3aKOHBI, 3aKOHOMCPHOCTH 1 q)HBI/I‘IeCKI/Ie SIBJICHUS

10.15

Hcnonp3oBaTh  mpH  pemIeHWH  y4yeOHBIX  3a/Ja4  COBPEMEHHBIE
UHQOPMALIMOHHBIE  TEXHOJIOTMH  JJIi  [OMCKA, CTPYKTYpHpPOBaHUS,
UHTEpNpEeTallud ¥ MpPEeACTaBlIeHUs Y4eOHOW UM HAy4HO-NOMYJISPHOU
uHbOpMallMK, TMOJYYEHHOM U3 pa3JIMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(pOpMaInio

10.16

[IpuBOANTE PUMEPHI BKJIAa POCCUICKHX M 3apyOeKHBIX YIEHBIX -(DU3UKOB
B Ppa3BUTHE HayKH, OOBSCHEHHME IPOLIECCOB OKPYKAIOLIEr0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30BaTh TeOpeTHUECKHE 3HAHUS N0 (DU3HUKE B IMOBCEIHEBHOW KHU3HH
st obecrieueHuss 0€30MacHOCTH TpU  OOpalieHud ¢ npudbopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JJIi COXPAHEHUsS 370POBbS M COOJIIOICHUSI
HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPYIKAIOIICH cpefie

10.18

PaGorate B rpymnme C BBINOJIHEHWEM pa3JIMYHBIX COLUAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHATIBHO PACIPEEIATh 00SI3aHHOCTH U
IUIAHUPOBATh JEATEJIIBHOCT B HECTaHJAPTHBIX CUTYallUsAX, aJE€KBaTHO
OLICHMBATh BKJAJ KaXJAOr0 M3 YYaCTHUKOB TIPYNIbl B pEIICHUE
paccMaTpuBaeMoi mpoOIeMbl

11 KUIIACC

Kon
MPoBEPSAEMOro
pe3yJibTara

111

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 0o1ero 00pa3oBaHus

JleMOHCTpHPOBATh Ha MpHUMEpPax pojb U MECTO (PU3MKK B (POPMUPOBAHUU
COBPEMEHHON HAYYHOW KAPTHHBI MUPA, B PA3BUTUU COBPEMEHHOU TEXHUKH
U TEXHOJIOTHUM, B TMPAKTUYECKON HNEATEIbHOCTU JIOJEH, LEJIOCTHOCTh M
€IMHCTBO (PM3NUECKOIN KapTHHBI MUpa

11.2

VY4uThIBaTh TpPAHULBI TPUMEHEHHS H3YYEHHBIX (U3UUYECKUX MOJelNeH:
TOYEUYHBIM DJIEKTPUYECKUM 3apsj, slepHas MOJECIb aroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO Sipa MPH peIeHUH (PU3NIECKHX 3a/1a4

11.3

Pacnio3naBate pusnueckue siBaeHHs (IPOLECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB  JJIEKTPOJUHAMUKM UM KBAaHTOBOM (DM3MKM: dIIEKTpUUYECKas
IIPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JeHCTBUSA
TOKa, B3aMMOJICHCTBHE MAarHUTOB, YJICKTPOMAarHUTHAs MHIYKIUS, JeiicTBHE
MarHWTHOTO TIOJIi HAa TPOBOAHMK C TOKOM W JBWKYIIMICS 3apsl,
3JIEKTPOMArHUTHBIE KoJIeOaHus u BOJIHBI, IpSIMOJIMHEITHOE
pacrnpocTpaHeHHe CBeTa, OTpakK€HHe, IpPeIOMIIEHUE, HUHTeppepeHIys,
mudpakuus U HoJsipU3alysl cBeTa, AUCIEPCHUsl CBeTa, (POTOIIEKTPUUECKUN
addext (poroaddexT), cBeTOBOE HaBICHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CHEKTpa  aromMa  BOJOpOJA,  €CTECTBEHHas U  HUCKYCCTBEHHas




PaaAnOaKTUBHOCTD

11.4

OnuceiBaTh U3y4CHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUECKUE, MATHUTHBIE,
ONTHUYECKUE, DIEKTPHUUECKYI0 TPOBOJAMMOCTh pa3NUYHBIX Cpea) U
JJIEKTPOMArHUTHbIE  SIBJICHHUS  (MIPOLIECCHI), HUCHONB3YyS  (U3HUYECKUE
BEJIMYMHBI: DJICKTPUICCKUI 3apsiy], CHUIIa TOKa, dJICKTPHISCKOE HANPsDKEHNE,
ANIEKTPUYECKOE COIMPOTHUBICHUE, pa3HOCTh mnoteHuuanoB, JJC, pabora
TOKa, WHAYKIUS MarHuTHOro mojisa, cuia Awmmnepa, cuna JlopeHua,
WHAYKTUBHOCTH KaTYIIKH, SHEPTUs SJEKTPUUECKOTO U MAarHUTHOTO TOJIEH,
Nepuoa M 4acToTa KojiebaHWi B KoyeOaTelIbHOM KOHTYpE, 3apsii W Cuia
TOKa B TIPOIECCE TapMOHWYCCKUX JJICKTPOMATHUTHBIX  KOJICOAHHMIA,
(OKyCHOE pacCTOSHHE W ONTHYECKas CWiIa JIMH3BL, MPH ONHCAHHH
NPaBUIBHO TPAaKTOBAaTh (PU3WYECKUU CMBICHT HCTOIB3YEMbBIX BEIHYUH, UX
0003HaYeHNs] U E€IMHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIIUE JIAHHYIO
bu3NYECKyI0 BEIUYMHY C IPYTUMH BETUUMHAMU

11.5

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SIBJICHHUS U IPOLECCHI, HCIOIb3YS
¢u3nUecKre BEIMYUHBI: CKOPOCTh JEKTPOMATHUTHBIX BOJH, JJMHA BOJHBI
M 4YacToTa CBETa, PHEPrusi M MMIyJIbC (OTOHA, MEpPHOJ IMOJypacnaja,
SHEPIUs CBA3U ATOMHBIX sA€p; NPU OMUCAHUU IPABUIBHO TPAKTOBATH
(bu3nyeCcKnil CMBICI HCTIONIb3yEMbIX BEJIMYMH, UX 0003HAUYEHUS U €IUHULIBI,
yKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIINE NAaHHYIO (DU3WYECKYIO BEIHUYUHY C
JPYTUMH BeJIMYMHAMU, BEIYUCIIATH 3HaUE€HUE (PU3NIECKON BETHYHHBI

11.6

Ananu3upoBaTh (PU3NUECKHE MPOIECCHl U SBICHUS, UCTIONb3YS (PU3NUECKUE
3aKOHBI W MPUHOMIBL: 3akoH OMa, 3aKOHBI MOCIEA0BATEIbHOIO U
napajuIeIbHOTO COeIMHEHUsI TIPOBOIHUKOB, 3aKkoH [xoynsa — JleHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKIIMHU, 3aKOH NPSMOJIMHEWHOIO paclpOCTpaHEHUs
CBETAa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUSI CBETA, YpaBHEHUE
Oiinmreitna g GotodddexrTa, 3aKOH COXpaHEHUS DJHEPruH, 3aKOH
COXpaHEHMsI UMIIYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUYECKOro 3apsjia, 3aKOH
COXpaHEHMsI MacCOBOI'O YHCIA, MOCTynaTrhl bopa, 3akOH pajaMOaKTHBHOIO
pacmajga; mpH STOM pasinyaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpAXKEHHE W YCJIOBUsA  (TpaHUIBl,  00JacTH)
MPUMEHUMOCTH

11.7

OHpGZ[eJ'ISITI) HaIpaBJICHUC BCKTOpa HHAYKIUA MAarHmuTHOI'O T10JIA
IMPOBOJAHUKA C TOKOM, CHJIbL AMnepa U CHUJIIBI HopeHua

11.8

CTpouth M ONHUCHIBATH U300paKe€HHE, CO3AaBaeMOE IUIOCKUM 3€pKajioM,
TOHKOM JTUH30U1

11.9

BbINOTHATE 3KCHEPUMEHTHI MO HCCIEI0BAHUIO (U3UYECKUX SIBICHUH U
IPOLIECCOB C UCIIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUM; IIPH 3TOM
dopmynupoBaTh npodieMy (3a1ady) U THIOTEe3y y4eOHOTO SKCIepHUMEHTa,
co0upaTh YCTaHOBKY U3 IPEJIOKEHHOI0 000pyJOBaHUs, IPOBOAUTE OIBIT
U (popMynupoBaTh BHIBO/IBI

11.10

OcymecTBIATh NMPSMBIE U KOCBEHHBIE M3MEPECHHsI (PU3MUECKUX BEIUYMH;
IpU ATOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEpPEHHs] U HCMOJIb30BaTh




M3BECTHBIE METO/bI OLIEHKH ITOTPEIIHOCTEN H3MEPEHUI

11.11

HccnenoBath 3aBHCHUMOCTH (PU3MYECKUX BEIHMYMH C HCIOJIH30BAHHUEM
OPSMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBAThH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3MYECKMX BEIMYMH B BHIE
TaOJIuUI ¥ rpauKOB, J1eJ1aTh BHIBOJBI IO PE3YJIbTATaM UCCIIEJOBAHUS

11.12

Co0mronaTh mpaBuia 6€30MacHOro Tpy/a MpU MPOBEIACHUU UCCIEIOBAaHUN B
pamMKax  y4eOHOTO  JKCHEpPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKON |
HPOCKTHOM JIEATEIILHOCTH C UCTIOIB30BAHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U
1a60paTOpHOro 00OPYAOBAHUS

11.13

Pemrate pacuérHble 3amauM ¢ SBHO 33JaHHOM (DU3WYECKOH MOJEIBIO,
UCTONB3Ys (PU3MUECKUE 3aKOHBI M MPUHLUIIBI;, HA OCHOBE aHAJN3a YCIOBHS
3a/1aun BbIOMpPATh (PU3NYECKYI0 MOJIEIb, BBIICIATh (U3NUYECKHE BETMUUHbBI
u GopMyibl, HEOOXOAMMBIE sl €€ pelIeHus, MPOBOAUTH PacCUEThl U
OLIEHUBATh PEATBHOCTb MOJIYYEHHOI0 3Ha4EeHUs (PU3NUECKOI BEINUNHBI

11.14

Pewats Ka4eCTBCHHBIE 3a7a4u: BBICTPAUBaTh JIOTHUYECKU
HEIIPOTUBOPEUYUBYIO LETOYKY pACCYKICHHM C ONOPOM Ha W3y4CHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABJICHUS

11.15

UcnonpzoBaTh  mpu  pemieHMH ~ y4eOHbIX  3ajjad  COBpPEMEHHBIE
UHQOPMALIMOHHBIE  TEXHOJOTMHM Uil  TOHCKa, CTPYKTYpHpPOBaHUS,
UHTEpNpEeTallid ¥ TPEACTaBICHUS Y4eOHOW U  HAayYHO-TIOMYJISPHOU
UHQOpPMALIMK, TOJTYYEHHOM W3 pa3JIMYHBIX HCTOYHUKOB; KPUTUYECKU
aHaAJIM3UPOBATh OJIY4aeMy0 HHPOPMALIHIO

11.16

OOBSICHATh TPHUHIMITEI JCHCTBHSI MAaIllMH, TPUOOPOB U TEXHUICCKHX
YCTPOWCTB; pasziauyaTh YCJIOBUS MX OE30IMacHOr0 WCIIONL30BAaHUS B
MOBCEIHEBHOM XKU3HU

11.17

[TpuBoaUTE MpUMeEpPHI BKIIaZa POCCUICKUX U 3apYOEKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHWE IMPOIECCOB OKPYXKAIOIIETO MHpPA, B
pa3BUTHE TEXHUKHU M TEXHOJIOTUI

11.18

Hcnonp3oBaTh TeOpeTHYECKUE 3HAHUS O (U3UKE B IMOBCETHEBHOW KHU3HU
s obecriedeHuss O€30MacHOCTH Tpu  oOpalieHuu ¢ mpubdopamMu U
TEXHHYECKHMHU YCTPONCTBAMH, JJISi COXPAHCHHUS 3J0POBbS U COOJIIOJICHHUS
HOPM 9KOJIOTUYECKOT0 MOBEJICHUS B OKpYKaroLlel cpere

11.19

PaGorate B rpyarne C BBIIOJHCHHUECM Pa3jIMYHBIX COLUAJIbHBIX pOHCI;'I,
IUTAHUPOBATh PabOTy TPYMIbI, PAlMOHAIBEHO PACHPENESITh 00SI3aHHOCTH U
IUIAHUPOBATh JESATENBHOCTh B HECTAaHAAPTHBIX CUTYallUAX, aJIeKBaTHO
OICHMBATh BKJIAJ KaXIOTrO0 H3 YYAaCTHHKOB TIPYyIIbBlI B PCIHICHUC
paccMaTpruBaeMoit mpoodIeMbl




INPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koa nposepsiemoro

pasaeaa 3JICMEHTa

HpOBepﬂeMble IJIEMEHTHI COACPKAHUSA

OU3NKA U METO/Ibl HAYYHOT'O ITO3HAHUA

11

®usuka — Hayka o mnpuponae. Hayunesie MeToasbl
MO3HAHUA OKpYXkarolero Mupa. Poib skcnepumenTa
M TEOpUM B TPOLECCe MO3HAHUSA  IPUPOJBI.
DKCHepUMEHT B (pusuke

12

MonenupoBanue (bu3nIecKuX SIBJICHUI u
nporieccoB.  Hayunple rtumote3sl.  Dusnueckue
3aKOHBI W TeOpuU. ['paHuIBl NPUMEHUMOCTH
dbusndeckux 3akoHOB. [IpuHIMI  COOTBETCTBUSL.
Porb u wMecro ¢usuku B opmMupoBaHUH
COBPEMEHHOM  HayyHOW  KapTUHBl  MHpa, B
MPaKTUYECKON JCATEIHHOCTH JIFOIeH

MEXAHUKA
KMHEMATHUKA

2.1.1

Mexannueckoe  aBwkeHHe.  OTHOCHTEIBHOCTb
MexaHuueckoro ApikeHus. Cuctema  orcuéra.
Tpaexropust

2.1.2

[lepemerienne, CKOpoCcTb  (CpelHSIsi  CKOPOCTH,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepUaIbHOM
TOYKH, UX MPOCKIOHWU HAa OCH CHUCTCMBI KOOpAWHAT.
CrnosxeHue nepeMeieHni U CII0KEHNE CKOPOCTEH

2.1

213

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
nBibkeHue. ['padukyd  3aBUCUMOCTH  KOOPIWHAT,
CKOpOCTH, YCKOpPEHMs, IyTH U IepeMelleHUs
MaTepuaIbHON TOYKH OT BPEMEHHU

214

CBobOoniHOE TazicHne. Y CKOpeHHe CBOOOTHOTO
naJIcHAs

2.15

Kpuponuuerinoe JIBUKEHUE. PaBHOoMepHOE
JBIDKEHUE MaTepHUaibHON TOYKH MO OKPYKHOCTH.
VYrnoBas CKOpOCTh, JUHENHHAsA CKOpOCTh. Ilepuon u
yactoTa. LleHTpocTpeMuTenbHOE YyCKOpEHUE

2.1.6

Texaudeckue YCTpOﬁCTBaZ CIIMAOMETpP, ABHUIKCHUC
CHapgaa0B, HEIIHLIC U PEMCHHBIC IEPCaaAvYn

2.1.7

[Ipaktuueckue padoTel. M3mMepeHue MrHOBEHHOU
ckopocTH. MccienoBaHue COOTHOLIEHMS —MEXITY




MMyTAMU, MIPOMACHHBIMU TEJIOM 3a
IIOCJICZIOBATEIbHbIE PAaBHBIE NPOMEKYTKH BpPEMEHU
IIPU PABHOYCKOPEHHOM JBMXKCHUU C HayaJlbHOU
CKOPOCTBIO, paBHOW HyI0. M3ydeHHe IBUKECHUS
mapuka B BSI3KOW KUAKOCTH. M3ydeHue ABMKEHUS
Tena, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

JTIMHAMUKA

22.1

[Ipunnun  otHocutenbHocTH [anmunes.  IlepBbiit
3akoH HproroHa. MHepImanpHble CUCTEMBI OTCUETA

22.2

Macca tena. Cuna. [IpyHuun cynepno3uiuu cui

223

Bropoii 3akoH HeroTOHA /111 MatepraibHOM TOYKH B
uHepuuansHoii cucteme otcuéra (MCO). Tperuit
3akOH HbIOTOHA 1151 MaTepUaIbHBIX TOYEK

224

3akoH BceMHUpHOro TiaroTteHus. Cuiia TIKECTH.
[lepBas kocMudeckas CKopocTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHUSA
CKOJIBKEHUS M cuiia TpeHus mokos. KoaddurmeHt
TpeHusi. Cuiia COMpPOTUBIICHUS TIPU JIBHXKEHHUH Teja
B KUJIKOCTH WJIH ra3e

HOCTyTIaTCJ'II)HOC n BpalaTCJIbHOC JBHXXCHUC
a0COJIFOTHO TBép)IOl"O TCJ1a

2.2.8

MOMEHT CHIBI  OTHOCHUTEIBHO OCH  BpAILCHUS.
IInedo cumel. YcinoBus paBHOBECHs TBEPAOIO TEJla B
HCO

2.2.9

TexHu4eckne ycTpoicTBa: MOAUITHUKY, JBUKEHNE
UCKYCCTBCHHBIX CITyTHUKOB

2.2.10

[MpakTrdeckue paboTel. V3yueHue  JIBHIKEHUS
Opycka M0 HAaKJIOHHOM MJIOCKOCTH TOJ JEeHCTBHEM
HECKOJIbKUX cui. MccnenoBaHue 3aBUCHMOCTH CHII
YOPYTrOCTH, BO3HHUKAaKOLMX B JedopMupyeMoit
NpY)XWHE M PE3WHOBOM 00paslie, OT BEJIMYMHBI UX
nedopmanuu. MceciaenoBanue yCIOBHIM paBHOBECHs
TBEPAOIO TEJIA, UMEIOLIETO OCh BPALICHUA

2.3

3AKO

HbI COXPAHEHUS B MEXAHUKE

23.1

2.3.2

Nmmynse MaTepualbHOM  TOYKH, CHUCTEMBI
MaTepuaibHbIX TOYEK. IMIysbC Cuilbl M U3MEHEHNe
UMITyJIbCa Tella

3akoH coxpaHeHus umnyibca B UCO. PeaktuBHOE
JIBUOKEHUE

2.3.3

Pa6Gora cuiiet




234

MOIIHOCTH CUJIBI

2.3.5

Kunernueckass dSHeprus MaTepUaJIbHOM  TOYKH.
TeopeMao KHHETUUECKON YHEPTUU

2.3.6

[TorenuuanpHas sHeprus. IloTeHIMaNbHAS SHEPTUS
YIIpyTro ne(OPMHPOBAHHOM TIPY>KHHBI.
[TotennuanpHas SHEPTUS Teda BOJMU3H TOBEPXHOCTH
Semin

2.3.7

IToTeHuanbHble ¥ HEMOTECHIMAILHBIC CHJIBL. CBs13b
pa6OTBI HCMIOTCHIMAJIBHBIX CHUJI C HM3MCHCHUCM
MEXaHUYEeCKOM OHCprunu CHUCTEMbI  TCII. 3aKkoH
COXpPAaHCHUA MEXaHHYECKOMH SHCPruu

2.3.8

Yipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuyeckue  yCTpOMCTBA:  JBUKEHUE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIM IUCTOJIET

2.3.10

[Ipaktuyeckue paboThl. M3yueHue cBsA3U CKOPOCTEH
Tel Ipu Heynpyrom ynape. Mccimenoanue cBssu
paboTBl CWIBI C HW3MEHEHHEM MEXaHMYECKOU
SHEPTHH Tela

3 MOJIEKVJIAPHAA ®U3UKA U TEPMOANHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHI

OcHoBHBIE HIOJIOXKECHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TeOopuH. DBpOyHOBCKOE [BHIKEHHE.
Huddysus. Xapakrep ABIKEHHS U B3aUMOACHCTBHS
Y4aCTHIL BEIIECTBA
Mopenu cTpoeHus ra3oB, KMAKOCTEM U TBEPABIX

3.1.2 TeJI U OOBACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3THUX MOJIEJIEN

313 Macca MOJIEKYJI. KonnuectBo BELIECTBA.
[locTostnnast ABoraapo

31 314 TemmoBoe  paBHOBecwe. Temmeparypa u €€

n3Mmepenue. lllkana remneparyp Llenscus
Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHHE

3.15 MOJIEKYJISIPHO-KUHETUUECKON TEOPUH HJECATIBHOIO
rasa
AbcomoTHas Temmeparypa Kak Mepa CpeaHen

3.1.6 KUHETUYECKOW  HSHEPIMHM  TEIUIOBOTO  JBMXKEHUS
yactul rasa. [llkana temneparyp Kenbuna

317 VYpaBuenue Knanelipona — MengeneeBa. 3akoH
JlansTOHA

318 ["a3oBble 3ak0HBL. M30mporiecchl B naeanbHOM rase ¢

IMOCTOAHHBIM KOJIMYECTBOM BCHICCTBA: H30TCpPMa,




n30x0pa, n306apa

3.1.9

TexHuveckue ycTpoicTBa: TepMOMeTp, OapoMeTp

3.1.10

[Ipaktuyeckue paboTel. M3mMepeHre mMacchl BO3ayxa
B KJIACCHOM KoMHare. MccienoBanue 3aBHCHUMOCTH
MEXIY IapaMeTpaMH COCTOSHHUSA Pa3peKEHHOIO
rasa

3.2

oC

HOBbI TEPMOJNHAMUWKHN

321

Tepmonunamudeckas cucTEMA. Buyrpennss
SHEPTruUsi TEPMOJIUHAMUYECKON CUCTEMBI U CTIOCOOBI
€€ N3MEHEHUSI

3.2.2

KonmnuectBo Ttemnotel M pabGota. BHyTpeHHss
SHEPrus OJHOATOMHOI'O UEaIbHOIO rasa

3.23

Bunpr TEIUIONEepeIayun: TETUIONPOBOIHOCTb,
KOHBEKIMSA, M3JIy4yeHHe. TeIIOEMKOCTh  Tea.
VaenbHasgd  TEINIOEMKOCTH,  BemiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEIJIONEpeIaye

3.24

[lepBoiii 3akoH TepMmoauHaMuku. [IpumeHeHue
MEPBOr0 3aKOHA TEPMOAMHAMHKHU K HM30IPOIIECCaM.
I'padmuueckas unTepnperanus paboTsl ra3a

3.2.5

TemnoBrle MAIlIUHBI. [IpuHLIMIIBL IencTBUS
TerioBbix MamuH. [IpeoOpasoBanust sHepruum B
TeIIOBBIX MamuHaxX. Koaddunument mnone3Horo
nerctBus (nanee — KI1/1) rennoBoii mamuuel. Lukn

Kapno u ero KII/I

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOpatumocTh
mpoleccoB B npupoae. TeroBble ABUTATENH.
DKOJOTHYeCKHe MPOOIEeMbl TETIOIHEPT e TUKU

3.2.7

TexHudeckue yCTpONCTBA: IBUIATENIb BHYTPEHHETO
CropaHusi, ObITOBON XOJIOJUIBHUK, KOHIUIIHOHED

3.2.8

[Tpaktdeckue paboTel. M3mepeHnue  yaenbHON
TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHMA BEIHECBA. ®A30BbIE I[TEPEXO/IbI

33.1

Hap006pa30BaHHe N KOHIACHCAIIUA. I/IcnapeHHe 151
KUIICHHUC. YIICJ'IBHaH TCIJIOTa Hap006p330BaHI/I$I.
3aBUCHMOCTh TCMIICPATYpPbI KUTICHUS OT JaBJICHUA

3.3.2

AOCOIOTHAS M OTHOCUTENIbHAS BIAYKHOCTh BO3TyXa.
Hacelmenssiii nmap

3.3.3

Teépnoe Tteno. Kpucramindyeckue u amopdHble
Tena. AHU30TPOINUS CBOWCTB KpucTayuioB. Kuakue
Kkpuctaiasl. COoBpeMEHHbBIE MaTepUaIIbl

334

[InaBienne m kpuctaiuiu3auus. Y IeJIbHasE TEIUIOTa




iasnenus. Cyonumanus

3.35 VYpaBHeHHE TeTIoBOTrO OanaHca
Texnuueckue YCTpPOMCTBA: TUTCPOMETP U
336 MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU TOTyUCHHS
e COBPEMEHHBIX  MAaTepHajoB, B TOM  4YHUCJIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH
337 [Ipaktuyeckne paboThl. M3mepeHHe BIaKHOCTH
BO3/yXa
4 OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpu3zanusl Tesl. DJIeKTpudyeckuil 3apsn. JlBa
o BHUJIa DJICKTPHUUECKUX 3apsiIOB
412 [IpoBOIHUKY, TUAIEKTPUKH U TIOTYIIPOBOIHUKH
413 3aKOH COXpaHEHUs AMEKTPUUECKOTO 3apsiia
414 Bsaumopericteue 3apanos. 3akoH Kynona
DIEKTPUYECKOE ToJie. Hanpsx€HHOCTD
415 ajeKTpudeckoro noja. [IpuHImMn cynepno3uimu.
JluaNYM HANPSHKEHHOCTH JICKTPHYECKOTO TIOJIS
416 Pa6ora CHIT ANEKTPOCTATUYECKOTO TOJISL.
o ITorenuman. Pa3HOCTE TOTEHIIUAIOB
41 [IpoBOHUKM © JUDIEKTPHUKH B IOCTOSTHHOM
4.1.7 IEKTPUYECKOM ToJIe. Hudniekrpuyeckas
MPOHHUIIAEMOCTh
OnektpoéMkocTb. KonaeHcaTop. DJIEKTPOEMKOCTh
418 IUIOCKOTO KOHJAEHCAaTOpa. OJHEPrusi 3apspKEHHOTO
KOHJIEHCATOpa
TexHnueckue YCTPOMCTBA: BJIEKTPOCKOII,
419 ANEKTPOMETP, ANEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMJIGHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYUHBIN MPUHTEP
4110 [MpakTyeckue paboTHL. Wzmepenue
o DIIEKTPOEMKOCTH KOHIEHCATOPA
MOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIECTBOBaHMS MOCTOSTHHOT'O
421 AIEKTpUUECKOTO ToKa. Mctounuku Toka. Cuia Toka.
4.2 ITocTostHHBIN TOK
42.2 Hampsixenue. 3akon Oma 17151 yyacTka 1mernu
423 DnexTpuieckoe COIPOTHUBIICHHE. VY nensHOE
COTIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, TapauIeIbHOE,  CMEIIAaHHOE




COCOIUHCHHUEC TPOBOJHNKOB

425

PaGora smekrpuueckoro Toka. 3akoH Jxoyms —
Jlenma

426

MOH_[HOCTB QJICKTPHYCCKOI'O TOKA

4.2.7

anekTponBrkymas cwia (manmee — OJIC) wu
BHYTpEHHEE COIMPOTUBJICHHE HCTOYHUKA TOKA.
3aKkoH Oma JUTSt MOJIHOM (3aMKHYTOIA)
aJIeKTpruecKoi 1iernu. KopoTkoe 3ambikaHue

42.8

DNeKTpOHHAsT TPOBOJUMOCTH TBEPIBIX METAJUIOB.
3aBUCHUMOCTb  COINPOTHUBIICHHMS  METANIOB  OT
teMrneparypbl. CBepXIpOBOJUMOCTh

429

OnexkTpuueckuii  TOK B Bakyyme. (CBolicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonuuku. CoOCTBeHHass W TpPHUMECHas
MPOBOJIMMOCTh TOJIYIPOBOJHUKOB. CBoiicTBa P-N
nepexoa. [TomynpoBogHIUKOBBIE TPHOOPHI

4211

DNEKTPUYECKUI TOK B AIEKTPOJIUTAX.
DNEKTPONUTHYECKAs! AUCCOLMALIMS. DIEKTPOIU3

4212

DneKkTpuyeckuii TOK B razax. CaMOCTOSTENbHBIA U
HECaMOCTOSITENIbHBIN  pa3psiA. Pa3nuuHble  THIIBI
CaMOCTOATENIBHOr 0 pa3psana. Monunus. [lnazma

4213

TexHu4eckne ycTpOMCTBA: aMIEPMETP, BOJBTMETP,
peocTaTt, UICTOYHHUKHU TOKa, 3JEKTPOHArpeBaTeIbHbIE
pudOpHI, AJIEKTPOOCBETUTENBHBIE  NPHOOPHI,
TEPMOMETP CONPOTUBJICHUS, BAKyyMHBIM IHOZ,
TEPMUCTOPBI u (boTOpE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN AMOJ, FaJIbBAaHUKA

4214

[Ipaktnyeckue paboTbl. M3yueHue cMmelIaHHOTO
COEJMHEHUS PE3UCTOPOB.

M3mepernne OJIC  wucTOUHMKA TOKa M €0
BHYTPEHHETO COIIPOTHBIICHHUS. HaGmonenue
AIIEKTPOJIN3A

11 KJIIACC

Kon Konnposepsiemoro

pasaeia 3JIEMEHTa
4

IIpoBepsieMble 3JIeMEHTBHI CO/IeP:KAHUS

SJIEKTPOAMHAMUKA

MAI'HUTHOE ITIOJIE. QJIEKTPOMAI'HUTHAA UHAYKIWA

4.3

431

ITocTostHHEIE MAardHuTEbl. BzaumonetictBue




IIOCTOSIHHBIX MarHuToOB

MarnutHoe nosne. BekTop MarHUTHOW MHAYKIUH.
[IpuHuun cynepno3unuy. JIMHUM  MarHUTHOMN

4.3.2 uHaykiuu. KaptuHa TMHUIA MAarHUTHON MHIYKIIMKA
OJISI IOCTOSHHBIX MAarHUTOB
MarauTHO€E noJjie mpoBoAHUKAa ¢ TOKOM. Kaptuna
JUHUA TOJS JUIMHHOTO MPSIMOTO TPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBIICBOT'O MPOBOJHUKA, KATYIIKU C
TOKOM. OneiT  Opcrena. BsaumoneiictBue
MTPOBOIHUKOB C TOKOM
434 Cuna AMmriepa, e€ MOJlyJIb U HaIllpaBIICHUE
Cuna Jlopenma, e€ Momynb U HampaBlICHHE.
435 JIBrokeHre 3apsOKeHHOW YacTHIBI B OJTHOPOJIHOM
MaraHutHoM nojie. Pa6ota cuiel Jlopenia
43.6 SIBneHMe HIMEKTPOMArHUTHOM UHTYKITUH
43.7 [loTok BekTOpa MAarHUTHOM UHAYKLIUU
438 OJC wuHaykuumu. 3aKoH  3JEKTPOMarHUTHOM
e uHnyknuu Papaies
Buxpesoe anexrpuueckoe nose. IC uHIyKIIMU B
4.3.9 MPOBOAHUKE, JIBWXKYIIEMCS TMOCTYNAaTEeIbHO B
OJIHOPOJTHOM MarHUTHOM IIOJIe
4.3.10 [TpaBuno Jlenna
4311 NunyktuBHocth. fABnenne camounaykuuu. IJC
o CaMOUHIYKIIUN
4.3.12 DHeprusi MarHUTHOTO OISl KaTYIIKU C TOKOM
43.13 DIIEKTPOMArHUTHOE TOJIE
TexHuYecKrne yCTpOMCTBA: MOCTOSIHHBIE MATrHUTHI,
43.14 AEKTPOMATHUTHI, AJIEKTPOIBUTaTeNb, YCKOPUTEIU
JJIEMEHTAPHBIX YACTHI], UHAYKIIMOHHAS TIeUb
[IpakTueckue pabGoTsl. M3ydyeHne MarHUTHOTO
MoJIsl KaTylmKd ¢ TOKOM. MccnenoBanue AencTBUS
4.3.15 IIOCTOSSHHOTO MAarHuTa Ha pPaMKy C TOKOM.

Uccnenosanue SIBIIEHUS AJIEKTPOMATrHUTHOM
WHAYKIHA

5 KOJIEBAHU S U BOJIHbI
MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEFAHUA
Komnebarensnas cuctema. CBOOOIHEIE KOJIEOAHUS.
£1 51.1 l'apmonnueckue konebanus. Ilepuon, wyacTora,
' amIuATyna u ¢asza xonedbaHuit
5.1.2 [Ipy>xuHHBIN MasTHUK. MaTeMaTHYeCKU MassTHUK
513 VYpaBHeHHe TapMOHUYECKHX KOJIeOaHUH.




Kunemarnueckoern  IUHAMHUYECKOE  OIMMUCAHUE
KOJIE0ATEILHOTO ABUKECHUS

[IpeBpamienre SHEPruM MNP  TFaPMOHHYECKUX
konebanuax. CBs3b  aMIUIMTYABl  KoJeOaHHA

>-14 WCXOJHOW BEIMYMHBI C aMIUTUTyJaMHU KOJeOaHMiA
€€ CKOPOCTH U YCKOPEHHUS
KonebarenbHblit KOHTYP. CBoOosHbIe
JIEKTPOMArHUTHBIE KOJeOaHWsT B  WJICaJIbHOM
5.15 KOoJeOaTeIbHOM  KOHTYpe. AHAIOTHS  MEXIy
MEXaHUYECKIUMHA " AIIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona
516 3aKOH  COXpaHEHHWs SHEPIMU B  HJCAIbHOM
KoJIeOaTeIbHOM KOHTYPE
By 1eHHBIE MEXaHUYeCKHe KoneOaHusl.
5.1.7 Pe3onanc. Pe3onHaHcHas kpuBasi. BbIHyXIeHHbIE
AJIEKTPOMATrHUTHBIE KOJICOaHMS.
518 [TepemennsbIii TOk. CUHYyCOMAATBHBIN EPEMEHHbBIN
TOK.
519 MOIIHOCTh IEPEMEHHOTO TOKAa. AMIUTUTYAHOE U
o JENCTBYIOIIEE 3HAYECHHE CHIIBI TOKA M HATIPSKEHUSI
Tpancpopmarop. IlpousBoicTBoO, mepenaya
noTpedIeHne ANEKTPUIECKON SHEPTHH.
5.1.10 DKOJIOTWYECKHE  PHUCKH  TIpU  TPOU3BOJICTBE
- 3JIEKTPHYECKOM SHEPTHH. Kynbrypa
UCIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCEAHEBHOM
KUZHU
5111 Texauueckue YCTpOMCTBA: ceiicmorpad,
o DIIEKTPUYECKHUI 3BOHOK, TMHUH DIIEKTPOIIEpeaay
IIpakTuyeckue paboThL. Hccnenosanue
3aBHCHUMOCTH TEpPHOIa MAJIbIX KOJICOaHUH rpy3a Ha
5112 HUTH OT JUIMHBI HUTH H MacChl Tpy3a.

HccnenoBanue mnepeMeHHOro TOKa B LENU U3
MOCJIEI0BATENIbHO COEAMHEHHBIX KOHAEHCATOPA,
KaTYILIKHU U Pe3UCTOpa

5.2

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanuveckne BOJTHBI, YCIIOBHS
521 pacrpocTpaHeHHUsI. [epuon. CkopocThb
pacnpocTpaHeHus U JuyinHa BOJHBL. [lomepeunsie u
MPOIOJIBHBIC BOJIHBI
522 Wurepdepenmus u TuQpakiys
o MEXaHMYECKHUX BOJIH
5.2.3 3Byk. CkopocTb 3ByKa. ['poMKkoCTh 3ByKa. BricoTa




ToHa. TemOp 3ByKa

524

aﬂeKTpOMaI‘HI/ITHBIC BOJIHEL. Y CIIOBUS H3JIYUCHUA
OJICKTPOMArHUTHBIX BOJIH. Bzaumnas OpueHTaluA
BCKTOPOB E, Buvs BHGKTpOMaFHHTHOﬁ BOJIHC B

BaKyyMe

5.2.5

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaKE€HUE,
IIPEIOMIICHUE, HoJsipy3anus, TUQpaKIs,
untepdepenius. CKOPOCTh 3ANEKTPOMATHUTHBIX
BOJTH

5.2.6

[IIxkana >n€KTpOMAarHUTHBIX BOJH. [IpuMenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[Tpuniuns! paanocBs3u u TEIEBUIEHU.
Paanonokanusa. D1eKTPOMarHUTHOE 3arpsi3HEHUE
OKPYKaIOIIECH CpeIbI

5.2.8

TexHnuueckue YCTpOMCTBA: MY3BIKaJIbHbBIE
WHCTPYMEHTBI, YJbTPa3ByKoBasi JAMArHOCTUKAa B
TEXHUKE W MEAUIMHE, pajap, pPaJIduONpPUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBU-meun

5.3

OIITUKA

531

[IpsimonuHeliHOE  pacmpocTpaHeHHE  CBeTa B
oaHoOpoaHou cpene. JIyu cBeta

5.3.2

OtpaxxeHne cBeTa. 3aKOHBI OTPAXKEHMsI CBETA.
IocTpoenne n300pa’keHui B INIOCKOM 3epKalie

533

[Ipenomnenue cBeta. 3aKOHBI IPEIOMIICHHUS CBETA.
AOCOITFOTHBIN MTOKA3aTENh MPETOMICHHS

534

[Tonmnoe BHyTpeHHee oTpaxkenue. l[IpenenbHbIN
yTOJI TOJTHOTO BHYTPEHHETO OTPaKEHUS

5.3.5

Hucnepcus ceeta. CioKHBINH cocTaB 0€710ro CBETa.

LBer

5.3.6

Colwuparonue W pacceuBaronIue JUH3BL. TOHKas
nuH3a. QOKYCHOE pacCTOSHUE W ONTUYECKas CHIIa
TOHKON nuH3BL. [locTpoeHue u300pakeHU B
coOMparoIMx U paccenBaronux auH3zax. ®opmyna
TOHKOM NUH3LI. Y BEeIUYEHHUE, JaBaeMOe JIMH30M

5.3.7

[Ipenensr IIPUMEHUMOCTHU reOMETPUYECKON
OIITUKHU

5338

Wntepdepennus ceera. KorepeHTHbIE HCTOUHHUKH.
Ycnosus HaOI0ICHUS MaKCUMyMOB u
MUHHMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHUKOB

5.3.9

HNudpakius  cera. JludpaknuoHHas peméTka.




YcnoBue HaOMIOACHMS TJIaBHBIX MAaKCHUMYMOB TpU
MaJICHHd  MOHOXPOMAaTHYeCKOro  CBeTa  Ha
TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonstpusanus cBeTa
Texnuueckne YCTPOMCTBA: OYKHU, ayma,
5311 ¢dotoamnmapar, MPOCKITMOHHBIN anmnapar,
o MHKpPOCKOII, ~TEJIECKOIl, BOJOKOHHAasi ONTHKAa,
T paKIUOHHAS PEIIETKA, TTOISIPOUT
[IpakTrueckue paboTsl. M3mepeHue mnokazaTesns
5312 MPETOMJIICHUS. Uccaenosanue CBOJICTB
e n300pakeHuit B muH3ax. HabmromeHne Qucrepcuu
CBeTa

BJIEMEHTBI CIIEIIMAJIBHOU TEOPMU OTHOCUTEJIBHOCTU

6.1

['pannus NIPUMEHUMOCTHA KJIACCHYECKOU
MCXaHHUKH. HOCTYJ'IaTI)I TCOpPHUU OTHOCHUTCIBHOCTHU!
WHBAapHMaHTHOCTh MOJYJIA CKOPOCTH CBETa B
BaKyyMe, IPUHILHUI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTEIHFHOCTH OOJHOBPEMCHHOCTH.
33.MGI[J'ICHI/IC BPEMCHU U COKpAICHUC NJIMHBI

6.3

6.4

3Hepr U 1 UMITYJIBC CBO6OI{HOI>1 HaCTHUIbI

CBsi3pb  MacCchl C DJHEpPrued ¥ HMITYJIbCOM
CBOOOIHON YaCTHUIBl. DHEPTUs MOKOSI CBOOOTHOM
YaCTHULIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKN

711

®otonbl. @Dopmyna [lnmanka cBsI3U dHEPruu
¢GoTOHAa C €ero 4acTtoToi. DHEprus M HUMILYIIbC
¢dboToHa

7.1.2

OtkpeiTue U uccaenoBanue Gorodpdexra. OnbITh
A.T'. CroneroBa. 3akoHbl poTodpdexra

7.1.3

VYpaBHenne OiHmreliHa Uit QoTodpdexTa.
«KpacHas rpanuna» dporodddexra

7.1.4

Hasnenue cBera. Onwitel I1.H. JIeOenera

7.1.5

XUMHYECKOE IEUCTBUE CBETA

7.1.6

Texuuueckue YCTpOICTBA: ($OTORIIEMEHT,

(dhoTomatuuk, comHeuHas 0atapesi, CBETOIUO]]

7.2

72.1

CTPOEHUE ATOMA
Mopens atoma Tomcona. OnbiTer Pesepdopaa mo
HCCleI0BaHuI0 cTpoeHus aroma. [lnanerapHas
MO/IeNIb aToMa

71.2.2

Ilocrynarel bopa. WM3inydyeHne U MOIJIOLICHUE




(OTOHOB MpHU HEpexojie aToMa C OJHOTO YPOBHS
SHepruM Ha Apyroud. Buaer crektpoB. Crextp
YPOBHEMN SHEPrUU aTOMa BOJIOpOAA

7.2.3

BonHoBbie cBolicTBa yactuil. BomHbl e bpoiins.
KopnyckynspHo-BonHoBo# nyanusm. Judpakuus
3JIEKTPOHOB Ha KpUCTaJIIaxX

724

CrnoHTaHHOE ¥ BBIHYXKJIEHHOE  U3JIy4YCHHUE.
YeTpoicTBO U TPUHITUTT pabOTHI J1a3epa

7.2.5

TexHuueckre yCTpONCTBA: CIIEKTPaJbHBIA aHAIU3
(cnexkTpockom), Ja3ep, KBAHTOBBI KOMITBIOTED

7.2.6

[IpakTueckue paboTHI. Habmtonenne
JIMHEWYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtob1 HaOJTI0JICHUS 51 perucrpanuu
3JIEMEHTapPHBIX YACTUL]

7.3.2

OtkpeiTHe pagnoaktTuBHOCTH. OnbITH Pesepdopaa
[0 ONpEACNICHUI0 COCTaBa  PaJUOAKTHBHOIO
m3nydenusi. CpoiictBa anbga-, Oera-, ramma-
W3IydeHus. BiusiHue paaroakTUBHOCTH HA JKUBBIE
OpTraHU3MBI

7.3.3

OtkpbiTUE NOpOTOHA U HeUTpoHa. HykioHHas
Mozens siapa [eiizenOepra — lBaneHko. 3apsing
sapa. MaccoBoe uuncio saapa. M3otomnsl

734

Anbda-pacnian. DJICKTPOHHBIA W TIO3UTPOHHBIN
Oera-pacma. ['amma-usinyueHwue. 3akoH
paZiMOaKTHBHOTO pacraja

7.3.5

DHeprus cBA3U HyKJIOHOB B siApe. SepHbIe CUTIBL.
JHedexT maccer smpa

7.3.6

Snepusle peakuuu. JleleHUE U CUHTES A1Ep

71.3.7

Snepusiii  peaktop. TepMosIepHBI  CHHTE3.
[IpoGneMbl 1 EPCTIEKTUBHI SIACPHON SHEPTETHKH.
DKOJOTMYECKUE aCIEKTHI AIEPHON SHEPTreTUKHU

7.3.8

DneMeHTapHble YacTulibl. OTKpBITUE TO3UTPOHA.
DyHIaMEHTaIbHbIE B3aUMOJICUCTBUSA

7.3.9

TexHuueckue ycTpoiicTBa: JO3UMETp, Kamepa
Bunbcona, sigepHblil peaktop, aToMHas 6omba

7.3.10

[Ipaktuyeckue pabotel. MccnenoBaHue TPEKOB
yacTull (110 TOTOBBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bup 3Bé3mHOTO Heba. Co3Be3nus, sIpKUe 3BE3IBI,
IUTAHETHI, UX BUIUMOE JBHKEHHE




8.2

Conneynas cucrema. Ilmanersl 3eMHOM TIpymlbl.
[naHeThI-TUTAaHTBI U UX CIIYTHUKH, KapJIUKOBBIC
magetsl. Maseie Tesa CoTHEYHONH CUCTEMBI

8.3

Connne, ¢orochepa um armochepa. ConHeuHas
AKTUBHOCTh

8.4

Nctounuk sneprun CoaHua u 3BE37

8.5

3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHUMOCTD, paauyc, TeMIleparypa, nX
B3aMMOCBA3b. J{narpamMma «CreKTpaibHbIN KJIacC —
CBCTHMOCTEY. 3BE3 b1 rJaBHOM
IOCIICAOBATCILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTDB» JUISL 3BE3]T TJIaBHOM
MOCJIEA0BATEILHOCTH

8.6

Buyrtpennee crtpoenue 3BE31. CoBpeMEHHBIC
MPEACTABICHUS O TPOUCXOXKICHUU W HBOJIOIUN
CounHna 1 3BE€31. DTallbl )KU3HU 3BE3 D

8.7

8.8

Muneunbiii [lyTe — Hama [Nanaktuka. CrupanabHast
cTpykTypa ['anakTuku, pacnpenenaeHue 3BE3 I, ra3a
u ey, llonoxenune u nwxkenue ConHua B
Ianakruke. [Tnockas u cepudeckas MOACUCTEMBI
lanakTuku

Tunbel ranakTuk. PaguoranakTMKd W KBas3apbl.
UYépHble AbIpHI B sAPAX TATAKTUK

8.9

Bcenennas. Pacmmupenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pacT u paauyc
Bcenennoii, Teopust bosbiioro B3pbeiBa. Mojenb
«ropsiueit Beenennoi». PennkroBoe n3inydyeHne

8.10

Macrabnas CTPYKTYpa Bcenennoil.
MeraranakTuka. Hepewénneie npoOIeMbl
aCTPOHOMHUHU




MPOBEPSEMBIE HA EI'D ITO ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOM MPOrPaMMBbI CPeIHEro 0011ero
o0pa3oBaHust

1

CchopMupoBaHHOCTh YMEHHUI pacro3HaBaTh (U3UYECKUE SBICHUS

(Hpoueccm) 1 O0BSCHATH X Ha OCHOBE HU3YUYCHHBIX 3aKOHOB

Brnangenue OCHOBOIIOJIarartomyMHn (I)I/ISI/I‘-ICCKI/IMI/I INOHATHUAMU u

BCJIIMYMHAMHU, XaPAKTCPUIYIOIIIUMHA (I)I/I3I/ILIGCKI/IC IIPOHECChI

ChopmupoBaHHOCT, yMEHHI MPUMEHSITh 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJIEKYJISIPHOM buzukn u TEPMOJUHAMUKH,
ANIEKTPOAMHAMUKH, KBAaHTOBOW (DM3WKH IS aHanmM3a U OOBSICHEHUS
SBJICHU MHKpPOMHpa, MakKpOMHpa M MeramHpa, pa3jindarb YCIOBHS
(rpaHuUIBl, 007aCTH) MPUMEHUMOCTH (DPU3NIECKUX 3aKOHOB, TIOHHUMATh
BceoOmmii xapaktep (yHIaMEHTAIBHBIX 3aKOHOB U OTPAHUYCHHOCTH
UCIIOJIb30BAaHUSl YaCTHBIX 3aKOHOB; aHAIM3UPOBaTh (pU3MUECKHe
MPOLECChl,  HMCMOJb3ysd  OCHOBHBIE  IOJIOXKEHMS, 3aKOHBl U

3aKOHOMEPHOCTH

ChopMupoBaHHOCTD yMEHUS pa3UyaTh YCIOBUS TMPUMEHUMOCTH

Mozenen PU3NIeCKux TeJ U IPOIecCOB (SIBICHUIN )

ChopMupoBaHHOCTh yMEHHs pelaTh pacyE€THbIE 3aJadd C SIBHO
3aJJaHHOM W HESBHO 3aJaHHON (hu3MyYecKOl MOJEIbIO: Ha OCHOBAaHUU
aHalu3a YCIOBHMA BBIOMpATh (PU3MUECKUE MOJETH, OTBEYAIOIIHE
TpeOOBaHUAM 337a4UH, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTydaTbl  (U3UYECKUX  TEOpUH  TpU  HUCIOJIB30BAHUHU
MaTeMaTUYECKUX METOJIOB PELICHHUS 3a1ad, IIPOBOAUTH Pacdy€Thl Ha
OCHOBAHMM MMEIOIIUXCS JAHHBIX, AHAIM3UPOBATh pE3ylbTaThl U
KOPPEKTUPOBaTb  METOABLl  pPELICHHA ¢ y4ETOM  IMOJYYEHHBIX

pE3yJIbTaTOB

Pematp xadyecTBeHHbIE 3aauM, TPeOyrOIIME NMPUMEHEHUS 3HAHUU W3
pPa3HBIX Pa3ACiiOB IIKOJLHOTO Kypca (PH3WKH, a TaKXKE HHTETpaIlluu
3HAHUN ©3 JIPYTUX TMPEIMETOB E€CTECTBEHHOHAYYHOTO  IIMKJIA:
BBICTPAWBaTh JIOTMYECKYIO LEMOYKY PACCYKICHHM C ONOpod Ha

HN3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (bHSI/IIIeCKI/Ie SIBJICHUS




Bnanenue OCHOBHBIMH METOIaMU HAy4HOTO MIO3HAHUS,
UCHOJb3yeMbIMU B (U3UKE: NPOBOJUTH MpsIMbIE M KOCBEHHbIE
U3MepeHus: (U3NYECKUX BEJIMYMH, BBIOMpAs ONTUMAJIBHBIA CHOCOO
U3MEpPEHUSI U HCIOJIb3YySl M3BECTHBIE METOJBI OLEHKH IOIPELIHOCTEN
U3MEPEeHUH, TMPOBOJUTH MCCIEOBAaHME 3aBUCHUMOCTEH (u3nueckux
BEJIMYMH C UCIOJb30BAaHUEM TMPSIMBIX H3MEPEHUH, OOBACHATH
MOJIyYEeHHBIE PE3YNIbTaThl, UCHOIb3Yd (PU3UYECKHE TEOPHUHU, 3aKOHBI U
MIOHATHS, U JIeNaTh BBIBOJBI, COOJNIIOATh MpaBmia 0€30MacHOTo Tpyda
IIpU MPOBEACHUU HUCCIIEI0BAaHUI B paMKaxX yd4eOHOro 3KCIEpUMEHTa U
y4€0HO-UCCIIEI0BATENBCKOW  AESITEIBHOCTH € HCIOJB30BAaHUEM
UU(GPOBBIX ~ U3MEPUTENBHBIX  YCTPOMCTB U JIaDOPAaTOPHOIrO

00opyI0BaHUs

ChopmupoBaHHOCT,  YMECHHWI  aHAJIWM3UPOBATh W OIICHUBATH
MOCJICICTBHSI OBITOBOM M TPOM3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA,
CBSI3aHHOM C (PU3UYECKMMH TPOILIECCAMH, C TO3ULUNA IKOJIOTHUECKOM
0€30I1acHOCTH; MpeCTaBIeHUN 0 paroHaIbHOM
MPUPOJOTIONE30BAaHNUN, a  TakKKe€  pPa3yMHOM  HCIIOJb30BaHHH
JOCTHKEHUM HAyKM M TEXHOJOTMH M JallbHEHIIero pa3BUTHS

YECIOBCYCCKOI'O O6H_[CCTBa

OBnazeHue pasiauuHbIMH crnocobamMu  paboTel ¢ uHbOpManuen
(GU3MYECKOTO  CcOoAEpXaHHsl C  HCIONb30BAHHEM  COBPEMEHHBIX
WH(MOPMALIMOHHBIX TEXHOJOTHH;, pa3BUTHE YMEHHUH KPUTHUECKOTO

aHaJIn3a U OHCHKU JOCTOBCPHOCTHU HOHy‘I&CMOﬁ HH(bOpMaHHH

10

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIIOJIATAIOIIHE
ACTPOHOMUYECKUE TIOHATHS, TEOPUHU MW 3aKOHBI Ui aHAJIW3a |
00BsicHEHUSI (PU3UYECKUX TPOIECCOB, MPOUCXOMASIINX Ha 3BE3/ax, B
3BE3AHBIX CHUCTEMAX, B MEXKIaJaKTUYECKOW Cpeae; ABUKCHUS

HeOECHBIX TEJI, DBOJIIOLUH 3BE311 1 Beenennoi




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D

11O ®U3UKE

Kon Kon
pasaeJa/re Jjeme
MBI HTA

IIpoBepsieMblii 3JIeMEHT COAEPKAHMUS

MEXAHUKA

11

KMHEMATHUKA

111

Mexanndeckoe JABHKCHHC. OTHOCHUTENHLHOCTh MEXaHHYECKOTO

nBkenns. Crucrema orcuéra

112

MarepuanbpHas TOUKA.

TpaeKTOpPHA

Eé& pamryc-BeKTop:
7(t)=(xe) M) =(e)),

TpaeKTopIIs,

IepeMEIICHIIE! ?
AF =F(ty)—F(t))=F, —7; = X
= (Ax. Ay, A2),

yTh.

CloxeHIe nepemememli'l:

Ny =0, + 4,

113

114

CxopocTh MaTepuaIbHON TOYKHU:

_—y

— @l =
=7'=(v,.u,.0, ).

=r-

. =_L =x,. aHaIOITHHO v, =)/, U.=Z/
=0

CrnoskeHIHe cKopocTeil: 6, =0, + 0, -

Brruncnenue nepemenieHus 1 MyTu MaTepuaibHON TOUKH IIPU
MPSIMOJIMHEITHOM JABM)KEHUHU BJIOJIb OCHU X 110 rpaduKy

3aBHCUMOCTH V(1)




. . Av
wlr;rCI'.TJEI[fJ"EHIIﬂi" MAaTepPHAIBEHOII TOTKIL a = —L
r—=0

a. =

X

Auv,
At Ar—s0

At

=(v,),"> aHamorm4HO a, =(v, ', a.=

115

PaBHOMEpHOE NPSIMOIMHEHHOE IBU)KEHUE:!

x(t) = xg + Vout

v,(t) — vo, = const

116

PaBHOYCKOpEHHOE NIPAMOIIMHENHOE JBUKECHUE:

-
-

x(t)=x,+ U, r+H*'r
- o O 7

F

vit)=vu, +at

a. = const

UJE.T - Lf‘f = z'ﬂr [Il - '\"-1]

HPII JBILKEHINI B OTHOM HAIIPABICHHH IIVIE S= = =

117

CBoOoHOE masieHne. Y CKOpeHHe CBOOOIHOTO TaICHHSI.

Vi

Yo

o

JIBu>xeHue Tena, OpOoIIEHHOTO MO/ YTJIOM 0 K TOPU30HTY:

Xo

x




[.T{f} =X, + U, =X +tU,cosa-f
gr . 2
Vi) =y, +u, t+ ‘T =y, +U,sina- r—‘gTT

v (t)=uv, +gt=u,sina— gt

=0

o
Ll
g =—g=const

¥

{ux (t)=v,, =y, cosa

Kpuonunerinoe aBrukeHue. [[BrmkeHne MaTepruaibHOM TOUKH
10 OKPYKHOCTH.
VYrioBas v TMHEWHAs! CKOPOCTh TOUKH:

v = wR

1.1.8 [Ipu paBHOMEPHOM JIBUKEHUU TOUYKH 110 OKPY>KHOCTU
21
w=_ =2
T
. LIeHTpOCTpEMHUTENBHOE YCKOPEHUE TOUKHU:
2
ayc =— = w?R
. [lonHOE ycKOpEeHHE MaTepUAIbHON TOUKHU
119 Tsépnoe Teno. IloctynarenbHoE U BpalaTeIbHOE JBUKEHNE
TBEPJIOTO TeJIA
1.2 JINHAMUKA
121 Nueprumansaeie cucremsl oTcuéra. Ilepsoiil 3akoH Herorona.
[TpuHIMn oTHOCHTENBHOCTH | anunes
Macca Tena. IIlmoTHOCTE BemiecTBa:
m
1.2.2 p=—
%4
Cuina. [IpyHIMI CynepHO3ULIMM CHIT:
1.2.3 5

- B
FpaBHOL[eﬁCTB = Fl + F2+' -




124

Bropoii 3akoH HetoToHa: 1151 matepuanbHoi Touku B ICO

2 -

Fi=ma,

Ap = FAt

IpH
5

F = const

125

B e e ) o

Fi).‘ FEI

Tperuii 3akoH HproTOHA /1151 MaTEpUATIbHBIX TOYEK:
- -
F =-F
12 21

12,6

3aKkoH BCCMUPHOTO TATOTCHUA: CHJIBI HNPUTAKCHUA MCKAY

TOYCUHBIMU MaCCaMH PAaBHBI
mim;
R2

F=G
Cuna TSDKECTH. HeHTp TSDKECTH Tena. 3aBHUCHMOCTH CHIIBI

TSKECTH OT BBICOTHI h HaJd MOBEPXHOCTBIO IIJIAHETBI paIlyCOM

RO:
GMm

mg=—_____
(Ro + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:




1238

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHHUS:

Frp=uN

Cuna TpeHUsI TOKOs:

Fop <uN

Koaddumnment tpenus

129

JlaBiaeHuE:

[y
I~

13

CTATHUKA

131

—

F
MOMEHT CUJIbI OTHOCUTEIHLHO OCH BpallICHUA:

M| = FI, rae | — mneuo cusbt

-

F

OTHOCHUTEIILHO OCH,  IPOXOAALIEH yepe3  Touky O
NEePIEeHIUKYIIPHO PUCYHKY

132

[entp macc Tena. LleHTp Macc cUCTEMBI MaTEPUATIBHBIX TOYEK:

5 -
_mury + more+...
m +m +...
1 2

N
M.

B ogHOpOoHOM moJie TsKecTH
(g = const)

LHEHTP MacCC TCJia COBIIAAACT € €0 HEHTPOM TAKCCTU

133

Ycnosus paBHoBecus TBEpRoro tena B MCO:
[M,+M, +...=0
1}31 +F,+...=0




3axoH [lackana

JaBienue B xxuakoctH, nokosieiics 8 1CO:

p = po + pgh

3akoH Apxumena:

5
5
FApX = _PBbITeCH

€CJIH Teno U KuakocTh nokosarcsa B ICO, o

F Apx — ryg VBbITeCH

VYcioBue mraBaHus T

3AKOHbBI COXPAHEHUS B MEXAHUKE

Nmnynbc MaTepuaabHON TOUKH:

- -

p=mv

I/IMHYHLC CHUCTCMBI TCII:

B B B

p=p1+p2t..

3aK0oH U3MCHEHUS U COXpPAaHCHUSA UMITYJIbCaA:

B UCO

- - 2 d

Ap = A(pl + p2+- ' ) = FlBHeLLIHAt + FZBHELLIHAt-l_' -

B UCO , eciiu
Ap = A(p1+p2+...) =0
, €CII1

FlBHeLuH + FZBHeLuH+' =0

PeaxTuBHOE IBUXXEHUE




F

AF X
PaboTta cuibl Ha MaoM NepeMeIIeHIH:

;1:|1f'|-|ﬁf'|-+:05 a=F, Ax

a F

—

0
MOIITHOCTb CHUJIBI:

CCJIM 3a BpECM:1
145 At

pa60Ta CHJIbI USBMCHACTCA Ha , TO MOIITHOCTHb CHJIBI

Ad
P=— =F-p-cosn
ﬂhf Ar—

Kunernueckas sHeprus MaTepraibHON TOUKHU:

E = = -
KHWH 2 Zm
14.6
3aKOH U3MEHEHUSI KHHETUYECKON SHEPTUU CUCTEMBI
MarepuaiabHbIX Touek: B MICO AEkun = Al + A2 + ...
[loTenumanpHas SHEPrus:
JUIS1 TOTEHIMATBHBIX CHJT
A12 = ElHOTeHu - EZHOTeHu_: AEHOTeHu
147

IloTenuuanbHas OHCPIrusa MaTepHaHBHOﬁ TOYKH B OTHOPOAHOM
IIOJIC TAXKCCTHU!

EHOTEHLL = mgh




[TorenuuanpHast SHEPrus ynpyro neopMupoBaHHOTO Tena:

kx?
E —

MoTeHL, — 2

1438

3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON YHEPTUU:
Eyex = Exus + Emre:—m-
B IICO AE,ex = Ascex senorerm. cuns
B HCO AE, ez = 0. eCII Agcex memoresn. cax = 0

15

MEXAHWYECKUE KOJIEBAHW 11 BOJIHbI

151

I"apmonmnueckue Kosie0aHus MaTepualbHOU TOYKH.
Awmrmutyna u (aza konebanuii. Kunematnueckoe onucaHue:
x(f) = Asin| @t +o0, ).
v (f=x'.
a(f=(v, ), =—'xf)=a +0'x=0,
TZIe X - CMEIIEHUE U3 paBHOBECHSI.
JInHaMu4eCcKoe ONKUCaHuE:
ma, = —kx,
rne

k = mw?
. JTO 3HAYUT, YTO

F,=—kx.

BHGPFGTH‘ICCKOC OITMCaHHC (38,KOH COXpPAaHCHHA MEXaHHYeCKOM

SHEPTHH):

CBsi3b  aMIUIMTYZbl  KOJEOAHWW CMEIICHUS] MaTepHaIbHOMN

TOYKH C aMIUTUTyJIaMU KoJieOaHu €€ CKOPOCTH U YCKOPCHHS:

U =04, @ =4

152

[lepuon u yactoTa koneOaHuil:




T =

e |y

1
v
[lepmon Manbsix CBOOOIHBIX KOJEOAHWUN MaTEeMaTHYECKOTO

MasATHHUKA:

T=21JI
g

[Tepuoa cBOOGOAHBIX KOJIEOaHU TPY>)KUHHOTO MasTHHKA:

m
T=2n|—

k

153

Brnyxnensslie konebanus. Pezonanc. PezonancHas kpuBas

154

155

Ilonepeunsie 51 IIPOJOJIbHBIE BOJIHBL. CkopocTb

pacIpoOCTpaHEHUs U JJIMHA BOJIHBIL:

v
A=vT =_
v

Wutepdepentys u nudpaxiyst BOJIH

3Byk. CKOpOCTb 3ByKa

MOJIEKVYJISAPHAA ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAIPHAS ©OU3UKA

211

Mogenu cTpoeHus ra3oB, KHAKOCTEW U TBEpABIX Teid. Ilycth
TepMoAMHAMUYeckass cucrema (Teno) coctour u3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOJTU4eCTBO BEIIeCTBa
N m
V=—"=_"
Ny

e
Ny

—9ucio ABorajapo, m — macca CUCTEMBI (Tena),

u

— MOJIsIpHas Macca BEIICCTBa

2.1.2

Tennopoe ABMKEHHE aTOMOB U MOJICKYJ BCUICCTBA

2.1.3

BzaumopaeiicTBHe 4acTHII BEIIECTBA

2.14

Huddyszus. BpoyHoBCcKOe IBIKEHHE




2.15 Monenpb uneansaoro rasa 8 MKT

CBs3b MEXKIy HaBJICHUEM U CPEIHEH KUHETHYECKOW SHEprueu
MOCTYMATEIFHOTO TEIJIOBOTO JABMKCHHUS MOJIEKYJ UICaTHLHOTO

ra3a (ocHoBHoe ypaBHeHHe MKT):

216 3 3

rie M0 — Macca OJTHOM MOJIEKYIIBI,

n=_
V

- KOHIOCHTPpAaIuA MOJICKYJI

2.1.7 AbcomoTHas Temieparypa: T = t+273K

CBs3b TeMnepaTypsl ra3a co CpeJHEN KUHETUYECKOU SHepruei

MOCTYHATCIIbHOTO TCINIOBOT'O ABHUXKCHUA €TI0 MOJICKYII:

{ 2
2.18 = | T %kr
\

e 2

2.1.9 VYpasuenue p = nkT

MO,[[CJIL HJICAJIBHOTO Ira3a B TCPMOJUHAMUKE:

(Vpaprerse Merrerieera — Kiareifpona

| BEIpesKeHHe 19 BHYTPEHHEH SHEPIHH

VpaBHeHHNe MeHeneeBa — KianefipoHa (IpHMeHIIM
JAINCH):

oV =""RT =vRT = NkT, p=P*L
! !

2.1.10
BripaxeHIle 111 BHyTpeHHell 3HepIiil 0IHOATOMHOIO 1

rasa (IpHMeHIMble GOpMEI 3aIicH):

L‘=%'-JRT =%NFCT= 3mpr =1chT=%pV

2




2.1.11

3aKkoH I[aJ'ILTOHa JJId JaBJICHHUA CMECHU PAa3pCKCHHBIX I'a30B:

p=p1+p2t..

2.1.12

W3ompornieccsl B pa3peKeHHOM ra3e ¢ HMOCTOSHHBIM YHCIIOM
MoJieKyn N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
mzorepMma (T = const): pV = const ,

uzoxopa (V = const):

B = const
T

u3obapa (p = const):

|4
— = const
T

I'padrueckoe npeacTaBieHue n3onporeccoB Ha pV-, pT-u VT-
Tarpammax.

OO0ObeIMHEHHBIN ra30BEIi 3aKOH:

pV
— = const
T

JJIA IIOCTOSHHOT'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Hacpimennsle ¥ HeHacellieHHble napbl.  KauecTBeHHas
3aBUCUMOCTD IIJIOTHOCTU U JIABJICHUs HACBIIICHHOIO Ilapa OT
TEeMIepaTypbl, UX HE3aBHCHUMOCTb OT 00BbEMA HACBIIIEHHOT'O

napa

2.1.14

Bnaxnocth BO3ayXa.
OTHOCHUTENIBHAS BIIAXKHOCTh:

pnapa(T) — Pnapa(T)
Puaceiynapa (T) Puacpinnapa (T)

¢:

2.1.15

N3MmeHeHue arperaTHbIX COCTOSTHUM BCHICCTBA: HCIIAPCHUC H

KOHACHCAlMA, KUTICHUEC X XKUIKOCTH




H3meneHune arperaTHbIX COCTOSTHUM BCIICCTBA: INNIABJICHUC H

2.1.16
KpUCTaNIN3aus
2.1.17 [IpeoOpazoBanme YHEPTUU B (Da30BBIX MEPEXOAAX
2.2 TEPMOJAMHAMUKA
22.1 TennoBoe paBHOBECHE U TeMIiepaTypa
2.2.2 BHyTpeHHss sHEprus
Temnonepenaya kak cmocod U3MEHEHUs] BHYTPEHHEH SHEPTrun
2.2.3 6e3 coBepuieHus paboTbl. KoHBeKIMs, TEIIONpPOBOIHOCTD,
U3Iy4YeHUe
KonnuecTBo TemioTsl.
VY nenbHas TEII0EMKOCTH BELIECTBA C:
2.2.4
Q = cmAT
VY nenvHas Terutora napoodpaszosanwms L: Q = Lm.
2.2.5 VY nenwpHas Terora miaaBiaeHus A: Q = Am.
VY aenbHas TeTUIOTa cropanus Tormaa (: Q = gm
DnemeHTapHas padoTa B TEPMOAMHAMUKE:
A = pAV
2.2.6
Breruucnenue padoTsl 1o rpaduky nporecca Ha pV-nuarpamMme
[lepBblil 3aKOH TEPMOAMHAMUKMU:
Quz=AU12 + 412 = (U2 —U1) +Ap2
2.2.7
Annabara:
Qiz2=0= A1 = (U1 —Up) = AUy
2.2.8 Bropoii 3akon TepmoauHamuku. HeoOpaTtumplie mporieccol
[TpuHMne! neictBus TemioBbix MamuH. KIT/I:
_Aaamt_*-HBI‘P_|‘-xcm| =1 |*-x+:u':|
2.2.9 "= "0 0

ZHarp ZHATD ZHarp




Makcumansnoe 3Hauenue KI1JI. [uxn Kapno:

.. —-T T
2.2.10 max =My, = —————— =1-—22
T arp T warg
VYpaBHeHuUe TEMI0BOro OanaHca:
2.2.11 Q1+0Q2+Q3+...=0
3 OJIEKTPOAMHAMUKA
3.1 SJIEKTPYECKOE IIOJIE
OnexTpuzanus Tel U €€ MPOSBICHUSA. DIEKTPUUECKUM 3apsil.
3.11 JIBa Buja 3apsaa. DJIEMEHTApHBIA SJIEKTPUUYECKUMA 3apsi.
3aKOH COXpaHEHHUs IEKTPUUECKOTO 3apsaa
B3aunmoneiicteue 3apsaoB. Toueunslie 3apsaabl. 3akoH KynoHa:
B OJTHOPOJIHOM BEILIECTBE C AUAIEKTPUUECKOM
MIPOHUIIAEMOCTHIO
3.1.2 €
F=k|q1|-|q: _ 1 _|q1|".;":
g1 dmsg, 77
313 Onektpuyeckoe mone. Ero pgeiicTBUe Ha AIEKTpUYECKHUE
o 3apsJbl
Hampsix€HHOCTH 3JIEKTPUYECKOTO TTOJIS:
- F
E =
ql‘IpO6Hbe/i
[Tone Toueunoro 3apsiaa:
q
3.1.4 Er=kz
OJTHOPOJTHOE TIOJIE:
E = const.

KapTtuns! 1MHUN HaNPsSKEHHOCTHU 3TUX MOJIEN




3.15

HOTCHHI/IaHBHOCTB QJICKTPOCTATHYCCKOI'O I10JIA.

PasHocTh IMOTCHIIMAJIOB Y HAIIPSAXKCHUC!

A1z = q($1 — P2) = —qA¢p = qU.

IloTenumanbHAS SHEPTIU: 3apaia B JICKTPOCTATUICCKOM II0JIC:

W =q¢

IloTenmuan QJICKTPOCTATUYCCKOT'O ITOJIA:

w
¢o=_
q

CBs3b HaHpH)i(éHHOCTH oJIA U pa3HOCTH NMOTCHUHUAJIOB IJIA

OJTHOPOJHOTO 3JeKTpocTaTuueckoro nost: U = Ed

3.1.6

[TpuHIMI CyNIepIIO3UIIMY AIEKTPUIECKUX TTOJIECH:

- - -

E=E1 +E2+...,¢ =¢1 +¢2+...

3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.
VYcioBue paBHOBECHS 3aps10B: BHYTPU IIPOBOHUKA

EL=0

, BHYTpU U Ha ITIOBEPXHOCTH IIPOBOJHUKA (p = CONSt

3.1.8

JIMPIEKTPUKU B AJIEKTPOCTATUYECKOM MoJe. J(udnexkrpudeckas

MMPOHUIACMOCTD BCIICCTBA €

3.1.9

Konnencarop. D5ekTpo€MKOCTh KOHICHCATOPA:
q
C=—
U

BHCKTpOéMKOCTB IIJIOCKOI'0 KOHACH CATOpa:

£ggS
= =02 = SCO




3.1.10

HapaJ'IJ'ICJ'IBHOC COCAMHCHHUEC KOHACHCATOPOB:

QZQ1+Qz+---:U1 = Uz :...,Cnapaﬂﬂ—C1+C2+...

IlocaenoBarenbHOE COEQUHEHUE KOHACHCATOPOB:

3.1.11

DHeprust 3apsHKeHHOT0 KOHACHCaTopa:

3.2

3AKOHBLI [IOCTOAHHOI'O TOKA

321

Cuia Toka:

IlocTosaubN TOK: | = const

Jst mocTostHHOTO TOKAa ( = It

3.2.2

VY coBHs CyIIECTBOBAHHUS dIIEKTPUIECKOTO TOKA.
Hampsixenune U u SJ1C E

3.2.3

3akoH Oma JJ1s yyacTKa LEMu:

U
I=—
R

3.24

DIIEKTpUYECKOE COMPOTHUBIICHHUE. 3aBUCUMOCTD
COTPOTUBJICHUSI OJHOPOJHOrO MPOBOJAHHMKA OT €ro JJIMHBI U

cedyeHMs. Y JeIIbHOE COIIPOTUBJICHHUE BCIICCTBA.

R l
=p—
S




Hctounuku Toka. DJIC HCTOYHMKA TOKA:

ACTOpOHHHXCPIJ'[
E=
3.25 q
BuyTpeHHee conpoTHBICHNE HCTOYHHUKA TOKA
3akon OMa /1715 MOJIHOM (3aMKHYTOM) 3JIeKTpUUecKoi nenu: E
= IR + Ir, otkyna
E
[=_—
Rr
3.2.6
E.»
= R
[lapannensHoe coeuHEHNE IPOBOIHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1
=—+—+..
Rnapa}m Rl RZ
3.2.7
[TocnenoBarenbHOE COEAMHEHHE MPOBOIHUKOB:
U=UuUl+Uz2+..,11=12=.,
RnOCJI = Rl + R2+
Pabota snextpuyeckoro Toka: A = [Ut.
3akon Jlxoynsa — Jlenmna:
Q = IRt
3.2.8
Ha pe3uctope
UZ
R:Q=A=DPRt=1Ut=—t
R
MOUIHOCTb NEKTPUYECKOTO TOKA:
3.29 A4




TeroBas MOIIHOCTDb, BbIACIIACMAad Ha PEC3UCTOPC:

., U?
P=I'R=—=IU
R
MoIHOCTh UCTOYHHKA TOKA:
Mﬂ .
PE = : =FEJ
At

CBoOogHbIE HOCUTEIH AJIIEKTPUIECKUX 3apsi/IoB B

32.10 MIPOBOJHHUKAX.  MeXaHnW3Mbpl  NPOBOJAUMOCTH  TBEPJIBIX
o METaJUIOB, PAacTBOPOB U PAacCIUIaBOB JJICKTPOJIMTOB, Ia30B.
[TonynpoBoauku. [101yNIpOBOHUKOBBIM U0
3.3 MAI'HUTHOE IIOJIE
Mexanndeckoe B3aMMOJIECUCTBHE MArHUTOB. MaruurHoe mouie.
Bekrtop MarHuTHOM wuHAYKUMU. IIpuHIuUn cynepno3sunuu
MAarHUTHBIX IOJICH:
s 5
331 B =B1 + Ba2+...
Jluaun uHAYKUMM MarHuTHOro nons. KaprtuHa nuHMA
UHAYKIHAN MarHuTHOTO T10JISt I10JIOCOBOTO "
MO0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOe 10JI€ NMPOBOAHMKA C TOKOM.
332 KapruHa nvHMI MHOYKOUM MAarHATHOIO IIOJIA JUIMHHOIO
- IIPSIMOTO IPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTI'O IIPOBOJHUKA,
KaTYLIKU ¢ TOKOM
Cuna Amnepa, €€ HanpaBJIEHUE U BEINYMHA:
F 4 = IBlsina
3.3.3 |, e a— yroa Mexnay HalpaBJICHHEM IIPOBOJHUKA U BEKTOPOM

9

B




Cuna Jlopenna, e€ HanpaBlieHUE U BEIUYMHA:

Fop =l q | vBsina

IZI€ 0. — YroJl MEXy BEKTOpaMu

v
3.34
u
B
. JIBmKeHue 3apsHKEHHON YacTHIBI B OJTHOPOJHOM MAarHUTHOM
roje
3.4 OJIEKTPOMAT'HUTHAA MHAYKIA
[ToTok BEeKTOpa MarHUTHON MHAYKIUU:
® = B,S = BScosa
34.1
34.2 SABnenue anekTpoMarauTHOW HHAYKIUU. DJ]C HHIYKITUH
3aKoH 3yieKTpoMarHuTHOW nHAyKuu dapanes:
AD
34.3 E - :_(IJ:'

N_u—:l}




3

\ Tn'

N

e

DJIC MHAYKIUK B IPSIMOM MPOBOIHHUKE JTHHOIM |,

JBUKYIIEMCS CO CKOPOCTHIO

L

wl)
B OJTHOPOJIHOM MarHUTHOM TioJie B:
| E; |= Blvcosa

, TIIe 0. — YroJl MeXy BEKTOpoM B 1 Hopmaibio

-

344
K II'TOCKOCTH, B KOTOpOﬁ JICIKAT BCKTOPBI
)
luv
, €clIn
5
l
1
5
B
, A
3
v
TO
| Ei |: Blv

345 [IpaBumno Jlenna




I/IHI[yKTI/IBHOCTI)Z

)
L=_
1
346 ,am®d=LL
Camounnykuus. 9JIC caMOMHAYKIIUA:
A
E =-L —L =—LI"
Aty
DHEeprusi MArHUTHOTO TIOJISI KATYIIIKH C TOKOM:
LIZ
35 BJIEKTPOMAI'HUTHBIE KOJIEBAHM S 11 BOJIHBI
Konebarenbhpiit  koHTYp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE
KoJIeOaHHs B U/ICATBHOM KOJIe0aTeIbHOM KOHTYpE:
[4(7) = Gumsin( ot + @)
]I[' t)=q,=cq__ cos|wt+q,)=1__cos| ot +q,)
35.1 ®opmyna Tomcona:
T = 2m/LC
, OTKy/1a
2 1
a) = - = e
T LC
CBsI3b aMIUTUTY/IBI 3apsijia KOHACHCATOPA C aMIUTUTYION CHJIBI
TOKa TMpPH CBOOOJHBIX 3JCKTPOMArHUTHBIX KOJCOAHHSIX B
UJICaTIbHOM KOJIeOATeIbHOM KOHTYpE:
I
gm fr ﬂ
m
352 3aKOH COXpaHEHHsI SHEPTrUM B HICAILHOM KOJICOATCIHHOM

KOHTYpe:




3.5.3

BbiHyX/1eHHbIE 3JIeKTpOMarHUTHbIE Kojebanus. PesonaHc

Ilepemennsiii Tok. IIponsBonacTBo, mepenaya u noTpediacHue

JJIEKTPUYECKON SJHEPTUU

354 cu® L' _cu’ LI’
+ = mx = T2 — const.
2 2 2 2

CBolicTBa 3J€KTPOMarHUTHBIX BOJIH. B3anmHas opueHrtanus

BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.5.5 s

E1lBlc

356 [IIxana AJIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

AIEKTPOMArHUTHBIX BOJH B TEXHHUKE U OBITY

3.6 OIITHUKA

36.1 [IpsmMonuHeNHOE pacnpoCTpaHEHHWE CBETa B OJHOPOIHOMN

cpene. TodeuHslii ucTOYHUK. JIyd cBeTa

3aKOHBI OTPAKEHUS CBETA.

a=p
3.6.2
alp
S S

3.6.3 [TocTpoeHne n300pakeHHIA B TNIOCKOM 3epKaJie

3aKOHBI PEOMIIEHHSI CBETA.

IIpenomnenue ceera:

nisina = nysinf.

364

AOGCOIIOTHBIN MOKa3aTeNb NPETOMIICHUS:
c

Mage =
a6ce v

OTHOCUTENBHEIN ITOKa3aTelb MMPCIIOMIJICHUA:




[
N
IS
=

Norn =

n

D

Xox nydeil B mpusMe.

L

1"1 = 1'2 - .”'1}.1 = .”'2}.2
COOTHOILIIEHE YacTOT W COOTHOIIECHUE JJIMH BOJIH IIpH
nepexoac MOHOXPOMATUYICCKOI'O CBETA YCPE3 I'paHUILY pa3iciia

JIBYX OTMITHYECKUX CPEII:

ny<n, n,
o i
3.6.5 [TonmHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHblid yroj MoJIHOrO BHYTPEHHETO OTPAXKECHHUS:
1 n»
Sina,, = =—
p
OTH ny
CoOwuparoriiue ¥ pacceMBalOIIMe JUH3bL. TOHKas JIMH3A.
DOKyCHOE PacCTOSTHUE U ONTUYECKAs CHJIa TOHKOW JIMH3BI:
1
3.6.6 D=_
F
®dopmysia TOHKOM JIMH3BI:
1 1 1
—_—t—_—=_
d f F
3.6.7

VBeandeHre, 71aBaeMoe JIMH30M:

RIS
H d




F\ h

7

R
B cityyae paccenBaromieit JIMH3bI:

1
DO=F =_0,
D
h _1f
3.6.8 r=_— 1
d
Xon Jyda, MpOLIEAUIEro JIMH3Y MO/ MPOU3BOJIBHBIM YIJIOM K
e€ rmaBHOM onTtuueckod ocu. [loctpoeHue u3z00paxeHui
TOYKHA W OTpe3Ka MPsIMOM B COOMPAIONINX W PACCEHBAIOIINX
JIUH3aX U UX CUCTEMax
369 doroanmapaT Kak ONTHYECKUA MpuOop. I'1a3 kak onTuydeckas
cucremMa
WNurtepdepennus cBera. KorepeHTHbIE HUCTOYHUKH. Y CIOBHS
HaOIIO e HUS MaKCUMYyMOB u MUHUMYMOB B
UHTePPEPEHIIMOHHOH  KapTUHE  OT  JABYX  CHH(]Aa3HBIX
KOTE€PEHTHBIX UCTOUHUKOB:
3.6.
A
MAKCIIMYMBI — A=2m—, m=0,1,£2,+3,,
Fa
- v
MITHIIMYMEI — .-1*-.={;.m+1_];, m=0,£1,+2 +3 __
e
Hudpakuus csera. Jludpakumonnas pemeérka. YciaoBue
3611 HAONIO/IEHUsT TJABHBIX MAaKCHUMyMOB TPH  HOPMaJIbHOM

MNaaCHUM MOHOXPOMATUYCCKOIO CBCTA C JUIMHOM BOJIHBI A\ Ha

peiméTky ¢ nepuojaom d:




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

3.6.12 Jucnepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM IV AJIU3M
411 I'unote3a M. [Inanka o kBanTax. @opmyna I[lnanka: E = hv
®dotonbl. DHEpTHs POTOHA:
E=hv="C
=NV =— = pc
A
4.1.2
Nmnynbe ¢oroHa:
E hv h
p = =__ = __
c c A
4.1.3 dorordpdext. Onbiter A.I'. CroneroBa. 3akoHbI poTodddekrTa
Ypasaenue DiiHITeHA 115 hoTtoddhdekra:
Egorona = ABBIX0AA + Eyymax
rae,
hc
ECI)OTOHa =hv = 7,
414
2 L hc
= nv = —
BbIXoJa Kp AKp
mvzmax
EKI/[HmaX = 2 = eUSaH
JlaBlieHHE CBETA.
4.15 JlaBieHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO IOBEPXHOCTh U

Ha MMOJIHOCTBHIO MOTTIOMAOIIYHO ITIOBECPXHOCTDH




4.2

OU3NKA ATOMA

42.1

[Inanerapnas Mogenp aToMa

422

[Moctynater bopa. M3nydenue u moriomeHue (GOTOHOB MpH

IEPEXO0i€ aTOMa C OJHOI'0 YPOBHS SHEPIUU HA JPYTOMu:

he
;j‘\.rm" = = |‘En —E

.I‘L

Ymm

m

423

JInHelyaTele CIIEKTPBI.

CrexTp ypOBHEH dHEpruM aToMa BOI0OpoJa:

—13,63B
E, =222 4123 .

n*

4.3

OU3NKA ATOMHOI'O A1PA

43.1

Hyxnonnass monens siapa I'eiizenOepra — MBanenko. 3apsin

sapa. MaccoBoe uncio saapa. M3oromnsl

432

PannoakTHBHOCT®.
Anba-pacnan:

A~ A4 4

- X—>-Y+  He

bera-pacnaz.

DneKTpoHHBIN B-pacnan;

A A 0 =
X7 Y + je+v,
[To3utponHslit B-pacmnai:
A A 0= o,
sX—=2 Y + e TV,

"amma-uznydyenue

4.3.3

3aKkoH PaaArOaKTUBHOI'O pacriaga:
=t

N(t) = No*2T

HYCTB M —Macca paauOaKTHUBHOI'O BEIICCTBA. Tornma

=t
m(t) =mo*2T
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SAnepuble peakiuu. JleneHue u CUHTES saep




YYEBHO-METOJANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIbBI IJISA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






