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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON IporpaMmel, npecraBieHHbx B GI'OC COO, a takxke
c yuéroM (enepasbHON paboueid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomnx OCHOBHbIE 00pa30BaTeIbHbIEC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIFHOCTh U3YUEHHUS TEM M Pa3JeioB
y4e0HOTo TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OOydaroluxcs.
[TporpamMMa mo ¢u3uke Aa€T MpEeACTaBICHHE O LEsAX, COAEpKaHUM, OOIIei
cTpaTernd OOYy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca (U3MKH YrIyOJIEHHOTO YpPOBHS TMO3BOJSIET PEAM30BaAThH
3aJjaul MPOPEeCCUOHANBHON OpUEHTAIMH, HAMPABJICHO Ha CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)AbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3alusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3HUKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpenenstoTcs miIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUS: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriiyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKONM OCHOBOW il pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YalolUXCs, OCBOMBIIMX
nmporpamMmy 1o (pu3uke Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha YIiyOIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOXO/.

[Tporpamma o (pu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe IPEIMETHBIE PE3YIIbTAaThI IO FOJaM O0yUYCHUS;

coneprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJISI COCTABJICHHS CBOMX Pab0OvHX MpoTrpamM.

[TporpamMma no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTABIAET BO3MOXKHOCTH I peaju3aldd Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K MpenoAaBaHui0 (U3UKH HAa YIrIyOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJiee OOUIMX 3aKOHAX MPHUPOAbI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBICHWN, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpENeIuIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YEHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBoOWcTBaMu. M3yudenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B GOpMHUpPOBaHHWE YMEHUIN MPUMEHSITh HAYYHBIN METOJ] MO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA e, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUH C HEH KypC SIBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOITPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HHU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsIeTCs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoara€T MCMIOJb30BAHUE
IYMaHUTAPHOTO TOTEHIHMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHYECKIUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriayOoa€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOpPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OOCY>KIEHUs
npo6JieM pallOHAIBHOTO MPUPOONIONIB30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusi MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UPyeTCsl HAa UCMOIB30BAHUHN CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHUYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YUYCHHUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTukyma. [Ipyu 3TOM BO3MOKHBI



nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs 6o B koHIE 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTerpamus padot
IPAKTUKyMa B CUCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiecce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJICTBY
CBEPHYTOr0, 00001IEHHOTO BH/1a O€3 MOIIAroBOM WHCTPYKIIHH.

B nporpamme 1o (¢usnke cHUCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOPHBIX pabOT M MpaKTUKyMa IpPEICTaBICHAa €IUHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIHHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHera Qusuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMU TIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yaesieTcs PEIICHNIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUECKON MOJEIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasjienia Kypca, TaKk U HHTErpupys
NPUMEHEHHE 3HAaHUI U3 pa3HbIX pa3aenoB. g Ka4eCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINUYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karolel JKU3HM, TpeOyromue BeIOopa GhHU3nIecKon
MOJIEJH JIJIsl CUTYallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pu3uku yriryOs€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kabuHeTe (M3MKU JOIDKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
000py1I0BaHUE IS BHIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHU4eCKux
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JemoHCcTpanioHHoe oOopyanoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI ~ W3y4aeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB UM 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHNU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4alouMxcsi K HayyHOMY
U3YYEHHUIO TPUPOJBI, PA3BUTHE MX HHTEUIEKTyaJbHBIX M  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHKME HAYYHOI'O MHPOBO33PEHMSI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKHU;

dbopmMupoBaHUe YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoeCCUOHAILHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened oOecreunBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha YpOBHE CpeHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMUpOBaHHE YMEHUHN MPUMEHATh TEOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS
¢u3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (U3HMUECKON
MOJENIA, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOULYIO CPELy;

OBJIAJICHAE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUSA W MPOBEACHUS
¢u3nyecKuX IKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTaluud  HHPOpMaIuH,
OTpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3ysIbTaTa;

CO3/IaHHE€ YCJIOBUM MJIsl Pa3BUTHS YMEHMH HPOEKTHO-HCCIEAO0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE WHTEpeca K chepam nmpohecCHOHATHHOU JAESTENHHOCTH, CBA3AaHHON
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 gacoB (5 yacoB B HENEI0),
B 11 kmacce — 170 4acoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JadopaTOPHBIX U
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MpoBeeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYarOIUXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pasznen 1. Hay4yHblii MeTO NO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o mpupojae. HayuHsiil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEpUMEHT U TEOpUs B IMpoliecce MOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3UYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SIBICHUN M MPOIIECCOB (MaTepUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TEJO0, UeaTbHas KUAKOCTh, UICATbHBIN T'a3, TOUCUHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepeHure cuiibl TOKa M HANPSHKEHUS B LIENU MOCTOSHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo dusuke. [Ipumepsl nsmMepeHus
($bU3UYECKUX BEJIMYHUH MPU MOMOIIYA KOMIIBIOTEPHBIX JATYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemelienne, CKOpOCTh (CpEeAHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) M
YCKOPEHHUE MaTepuajbHOW TOUKH, WUX TMPOEKIIMH Ha OCH CHUCTEMBbI KOOpJIWHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUaIbHON TOYKH OT BPEMEHH U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHUe Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEepUAILHON TOYKH OT BPEMEHH U BX TpaduKy.



KpuBoimHenHOE  nBMKEHME. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXKHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m dactora obOpareHus.
[{eHTpOocTpeMuTENBHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHTEHUIMAIBLHOE) U MOJHOE
YCKOPEHHUE MaTEpPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA W TEXHOJIOTMYECKHE MPOUECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEpeAaun, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHYKEHUS.

CrocoObI UCCIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMXKEHUN C UCTIOIb30BAaHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOLIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TTyTel, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO e Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yyeHne HepaBHOMEPHOTO JIBHXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUsA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI JTabOpaTOPUN).

N3yuyenue nBuKeHUs Tena, OpOIIeHHOT0 TOpU30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEa.

W3yyeHune IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW IO MOZIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJIA OOpAIlleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH Hprotona. MuHepumaneHbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca tena. Cuna. [IpyHuumn cynepno3unum Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IIJIAHETHI U OT reorpaduieckoi MMUpOoThl. J[BUkeHHue HEOECHBIX Tell
Y X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cumia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUS CKOJIBKEHUS U CUIIA TPEHUSI TTOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOICHCTBYIONIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

HN3mepenune mace o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

N3mepeHre paBHOACUCTBYIONICH CUJI TIPH JABMKEHUHM OpYyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bI O HE3aBHCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydyeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEpE3
JETKui OJIOK.

N3mepenne kodduimenta TpeHus 1Mo BETUYMHE YIIIOBOro KoddduimeHra
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TPEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY ci10BUsL paBHOBECHUSL.

Bunaer paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBanue KpOHIITENHOB U PacUYET CUJI YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTEpHUaIbHBIX TOUYEK. L{eHTp macc
CHUCTEMbI MAaTEPHUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

MomeHT umiynbca MarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaboTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpEACTaBICHUE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHIMaIbHBIE W HENOTEHUMAJNbHbIE CWIBL. lloTeHnManbHas »HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManbHas
DHEPIUs TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpu W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KONEP, NPY>KUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHHWE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tela MpU COBEPILIEHNUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTEHLMAJIbHOW SHEPrUil IpU
JEHCTBUU HA TEJIO CWIIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUU NPU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepenne nMiyiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cusbl TITU, CKOPOCTH MOJEITHU 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3MepeHne KHHETHYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NMOTEHUUATbHON HEPTUU NPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHHUS TP JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHoBCcKkoe NBHKEHHE. XapaKTep JIBHKECHHUS
Y B3aMMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [loctossHHas ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. I[llkama
temneparyp Llenscust.

Mogenb ueanbHOTO ra3a B MOJEKYJIAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temmneparypa (mkana temrnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccrl B
UJeaJbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJhbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEPATYPhl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEIHEH
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHH4ecKrue YCTPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapoMeTp, MoTy4YeHHEe HAaHOMATEPUaJIOB.

Jlemoncmpayuu.

Mopaenu IBUKEHUS YACTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuaKocTen.

Mogens onbita lTepHa.

[IputsxeHne MOJIEKyJI.

Mopenu KpucTamin4ecKuX peueTok.

HabGnronenue u ricciieqoBaHue U30IMPOIIECCOB.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmMuKym.

HUccnepoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEeHEe MEXIy ropsUueii U X0JI0THOM BOJIOM.

N3ydeHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJOBAHO HCIOJIb30BAHHE
dpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenne nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJbHAS — pellakcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopnenps wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHHe MenpaeneeBa—KianepoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TeMnepaTypbl. BeipaxkxeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEaJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temonepenaya  Kak  crnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. TenmnoéMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYaenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoiuuecTBa TeminoThl mnpu Teruonepenade. I[lonstue 00
aanabaTHOM IIpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TeroTel
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruM TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX TMPOIECCOB.

[Tpunnumnel gecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe.Ibl.

TexHHUecKue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIH3ALUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOoca, yTHIIM3aIHs OMOOPTraHUYECKOTO TOILINBA IS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3gymHoe orauso.

CpaBHEHHE yAENIbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KoMnproTepHble MOJEIN TEIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOrO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIEPATyPbl KUIIEHUS KUJKOCTEM.

Tema 3. Acpecammnvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kunenue. Y gelbHasi TeroTa
napooOpa3oBaHUsL.

HacepllieHHbIE W HEHacChIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JABJICHUS B
KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopduble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTau3auusa. Y JIEJIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxatue. Caur. Moayias FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimmpeHue KXKUIKOCTEH U TBEPABIX TeJ, 00ObEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUKUHA
TEIJIOBOTO paCUIUPEeHHs Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEXOIaX.

YpaBHeHuUE TEMI0BOTO OaaHca.

[ToBepxHocTHOEe HaTspKeHHE. Ko3(pPUUUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kansspusie saBneHus. J[aBaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TMPOLIECCHI:  KUJKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermnoBoe paclupeHue.

CBoiiCTBa HACBHIILIEHHBIX TapOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Moenu HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJICHUS KPUCTAINIMYECKOIO BEILIECTBA.

Bunsr nedopmarnuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBaHne 3aBUCUMOCTH  AepopMalMi pPE3MHOBOrO oOpasma  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noine.

OnekTpu3alus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOOHMKM, JUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOE ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsIbl.

Hampsixk€aHocTh  anekTpuueckoro  monsa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsdja B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenmman snekTpocraruyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIIMAIOB JUISl DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMT Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o00béMy Imapa. Ilosme paBHOMEpHO 3apsHKEHHOU
OeckoHeUHOW TUIOCKOCTU. KapTuHBI JHHUI HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruueckas
IIPOHUIIAEMOCTH BELIECTBA.

KonaeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOrO
KOHJIEHCATOpaA.



[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIeHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM IIOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJI€ ABYX 3apsiKEHHBIX IIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAAu
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJIEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTOp.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

O1eHKa CUJ B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B LEMNHN, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEIBHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKull mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CyniecTBOBaHUSI TOCTOSIHHOTO JJIGKTPUYECKOTO0 TOKa. McTOYHUKH
toka. Hanpsokenue U n O/1C é.

3akon Oma Jid yyacTKa IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBIJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux reneil. [Ipasmna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.



MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 7151 TOJTHOM
(3aMKHYTOM) »sJeKkTpudyeckod 1enu. MomHocTh HcToYHHMKa Toka. KopoTkoe
3aMbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUMK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHET0 CONPOTUBIICHHUSI.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJFOCAMU UCTOYHUKA TOKA OT
CHUJIbI TOKA B ICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBaHye CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOoro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUSI.

VYBenuueHue npejesna u3MepeHus amiepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC rambBaHMUYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXY MOJFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B EIIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
Temnepatrypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUl TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpOBOJHUKH. CoOcTBEHHass W MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onektponus. 3akonsl Dapanes s AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuuHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Ta30paspsiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOP, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAUHUPOBAHUE MEIU, BbITUIABKA
QIFOMUHUSA, YIEKTPOHHAs MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 3nekTposmsza dapazes.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HaoGmronenne amexTpoimsa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

WccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS ~ TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUMKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax «YUYEHUYECKUH  DIKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIe CBSI3H.

N3yuenue xkypca pusuku yray0naéHHoro ypoBHs B 10 Kiacce ocyiiecTBIseTcs
C Y4ETOM COAEPKATEJIBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYUHA, 3aKOH,



Teopusi, HaOJIOAEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTH U3MEPEHUI, H3MEPUTENbHbIE MPUOOPHI, HUPPOBas TadopaTOpusI.

Mamemamuxka: pemieHUe CUCTeMbl ypaBHeHHMH. JluHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM  «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIIpHAs Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEJ, KUAKOCTEH U Ta30B, XKUJIKHE KPUCTAJUIBI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINS, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMKCHUN C HCIOIb30BAaHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTIOJIb30BAaHMUE 3aKOHOB COXpaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, OBITOBON XOJIOJUIBHUK, KOHIUIUOHEP, TEXHOJIOTUU
NOJlyYEHHUS! COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITbI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JdiekTpoauHamMukKa.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uMHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amriepa, e€ HarpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJIb. JIBH>KEHUE 3apsKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHUTHOM 1ose. Pabota cuiibl Jlopeniia.

MarunuTtHoe none B BemecTse. @eppOMArHETHKY, ITapa- U JUAMAarHETHKU.



TexHUYecKue YCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLECCHl: MNPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AJIIEKTPOMArHUTOB, TeCTep-MyJbTUMETP,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.

KaptnHa 7uHWA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nruHUN MarHuTHOM MHYKIIMH TOJI IJIMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue ABM>KEHUS MMy4YKa 3JEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NEHUCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKmuKkym.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanne 1eHCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpA OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumHuas uHOYKYu.

SIBieHue DNEKTPOMAarHUTHOW MHAYKIMU. [IOTOK BeEKkTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JEKTPOMAarHUTHOW WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosue. Toku Oyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH IOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUHIAYKIIHH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHHUYecKHue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU], 3aIlUTa OT 3JEKTPU3ALMH TeJl IPU ABUKEHUU B MATHUTHOM T10JIE
3emuu.

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMarHUiTHOM MHAYKIUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMU OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TameHrie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS] CAMOMHIAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHHSI MEXaHUYEeCKOW sHepruun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTMYMHBI C aMITUTY/IaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u yactora konebanuid. Ilepron Manbix CBOOOJHBIX KOJieOAHMI
MaTeMaTU4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHuyeckue yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre HE3aBUCMMOCTHU TIeprojia MaJlbIX KOJeOaHul Ipy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanune 3aTyxarmux KojaeOaHuii U 3aBUCUMOCTH TMeproa CBOOOHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

UccnenoBanre koyiebaHWM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXPaHEHUS YHEPTUU NPH KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKMuUKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO W TPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS Teja B XO€ KOJeOaHN Ha yIIPYyTOM IMO/IBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B PYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBaHre BbIHYXICHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie Ko1e0aHUA.

Konebarenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoOHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsga KOHAEHCATopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJe0aTeIbHOM KOHTYPE.

3aryxaromme 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrinyXeHHbIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsxeHUi.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOsIeHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHUYecKue yCTpOIMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU AJIEKTpONEpeEaay.

Hemoncmpauuu.

CBOOOIHBIE IEKTPOMATrHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['ereparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUsI.

Pesucrop, kaTylmka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCNENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojens TUHUH 3IEKTPOIIEepe1adH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOT0 TOKa 4Yepe3 MOCHeOBATEIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
OpoAoJbHbIE BOJIHBL. Ilepuos, CKOpOCTh paclnpoCTpaHEHUs U JJMHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHe, MHTepdepeHIus u
U pakiys.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IlymoBoe 3arps3HEHHE OKPYXKAIOLIei cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opreHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCTBa  DJEKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anysi, HHTepdepeHus u qudpakius.

[Mxana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30D, aHTEHHA, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs AMATHOCTHKA B TEXHUKE M METUITHE.

Jemoncmpayuu.

OOpazoBanue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOAO0IbHBIX BOJH.

KoneoG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmtoienue oTpaskeHus: M MPEIOMIICHUS] MEXaHUUECKHUX BOJIH.

Habmonenue naTepdepeHnnu u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJIbTpa3ByKa U €ro MpUMEHEHHUE.

Habmronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KoJieOaHUM.

HccnenoBaHue CBOMCTB JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, MPEIOMIICHHE,
noJisipu3anus, 1udpaxkuus, HHTephepeHIIUs.

Oo6napyxeHue nHGPaKPacCHOTO U YIbTPA(PHOIECTOBOTO 3Ty CHHA.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMuUKym.



M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelhb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUIECKOT O CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHOE BHyTpeHHEe oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie u paccerBaromye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOWEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Pa3pemaromiast cnocoOHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTep(EpEeHIHOHHON
KapTUHE OT JBYX KOTEPEHTHbIX HWCTOYHUKOB. [IpuMepsl KIaCCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YclIoBUE€ HaOIIOICHUS
IJIABHBIX ~MAakKCUMyMOB TIpM  IaJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: OYKH, JYIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMieHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHETro oTpakeHus. Mojieiab CBEeTOBO/IA.

HccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepeHnm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pereéTKy.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3Mepenue nokasarens NpeioMIICHUS CTEKIIA.

HccnenoBanrie 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia U JIMH3HI.

[Tonyuenne n300pakeHuUsl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyUEHHUS Ha IBYX HIETAX.

Halmronenue aucnepcum.

Hab6mronenue n uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune I1MHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI CIeHAJIBHON TEOPHUH OTHOCUTEIHLHOCTH.

['panuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONH  uHTepBasl.  [IpeoOpaszoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIbI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PENATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadgusiM TPEKOB 3apPsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas gpusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHust Buna. ['mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. JInuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelca yactuubl. KopmycKymispHo-
BOJIHOBOU Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
I'eitzendepra.

TexHH4eckre yYCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Hemoncmpauuu.

®otor(PdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GhoTope3ncropa.

N3mepenune nocrossaaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

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

Tema 2. Qu3zuka amoma.

OnbITEl MO UCCIENOBAHUIO CTpOeHUs atoma. IlnaHerapHas Mojenb aToma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u normnoienne GoTOHOB MpU NEPEX0/Ie aToma ¢
OJIHOTO YPOBHS HEPTUHU HA IPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aToOMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLI.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

Habnrogenue TMHeHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnast monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI PoH n3nydenus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

Anepubie peakuuu. [denenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Metoasl perucTpaliy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangaptHoit Mmoaenu. KBapk-riitooHHas MOJENb aApOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHass marepust U TEMHas
DHEPIUsl.

EnuHcTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTHll (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHINMOC
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CosiHIa U 3BE3.

3BE3/bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMMma «CrneKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoecHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBazapsl. UEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PenkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUMN JJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro MOJIyIIapusi U sIpKUe
3BE3ILI.

HabGmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3AHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTHKYM.

CniocoOs1 u3MepeHust GU3NIEeCKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX NPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHHUI (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
(bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHUECKUH  HKCIEPHUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0o01maroniee MOBTOPEeHHUeE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHus pa3leioB Kypca «MexaHukay,
«MonekymspHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKaY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnka», « JIEMEHTHI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYECHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
bu3nyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenue kypca ¢puzuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE PUOOPHI, I pOBas 1adbopaTopusl.

Mamemamuxka: peuieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXE€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GyHKIMNA. [Ipu3Haku mNOMOOMST TPEYTrOJbLHHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIIOCKUX PUryp u 00béma Tel.

Buonocus: >nektpuyeckue SBIECHUS B JKUBOW MpUpOAE, KoseOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoe.

Xumusa: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTANTMYECKON PEeIIETKU, CIEKTPAIbHBIN aHaIU3.

T'eocpaghusa: wmarHuTHble mMOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX  PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTpOJBUTraTENb SKOOM, reHepaTop MEPEeMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUM 3JIEKTpONepeay, 3IEKTPOJIBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oarapesi, CIIyTHUKOBbBIE
MPUEMHHKH, AJIEPHAs SHEPTeTUKA U IKOJIOTUUECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0OYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSAM POCCHUUCKOrO OOIIECTBA, PAaCHIMPEHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIUU 00YHAIOIIET0CS KAK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUICKOI0 OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa30oBaTebHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMM HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHHUEM;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIIEHWBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAsA OCTETHKY HAy4YHOrO

TBOPUYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAaHHE LEHHOCTM HAYyYHOW JESITENBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESTEIbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (popMyNnHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LEIU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJIATh 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEaTHBHOE MBIILICHUE TPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIFOUYEBBIMH MOHATUSMU U METOJaMU
busznuecKoil HayKu;



BJQJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH B 00NAacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHUIO PAa3IMYHBIX METOOB MTO3HAHUS;

BJIQJICTh BUAAMH JCSITCILHOCTH IO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBS3W U aKTyaJlW3WpOBaTh 3ajady,
BBIIBUTAaTh THUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBaTh IIOJYYECHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHHWS 1O (QU3NKE B TNPAKTUYECKYIO OO0JIaCTh
KU3HEICITSIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI THGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
VMCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHaJli3, CHCTEMAaTU3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMUHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COONIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKAHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3Ha4yeHHs WHGOpPMAlMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY TPEACTABICHUS U BU3YyaIHU3aIHH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:



OCYIIECTBIATh OOIIEHHE Ha ypokax (U3UKH M BO BHEYPOUYHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C HCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW U MHIUBUTYaTbHOM
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4ETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
NEHCTBUM, pacpeessiTh poJid ¢ y4€TOM MHEHHUH YYaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKY ¥ aCTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (hOPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTFHO COCTABJISITh IUIAH PEHICHHs pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOH paboOThl ¢ YYETOM UMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacHmpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX PEANOYTEHHH;
JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JIacTH
(GU3UKY, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAIIUAM, BHOCUTb KOPPCKTUBLI B JCATCIIbHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BIAJCTh HAaBBIKAMH TIO3HABATEIBbHON pEQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIIEKCUU AJIs1 OLUEHKU CUTYyalllH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMETb OILICHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPTyMEHTBl JAPYTUX IPU aHaJU3€ PpPe3yIbTaTOB
NESITEIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M apryMEHTHI APYTUX TMPU aHAIU3E pPE3yIbTaTOB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce mOCTHMXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0y4aroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIIbHBIN WHTEJUICKT, TIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPAaBJICHUs Pa3BUTHsI COOCTBEHHOU
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEAEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
AMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JIOCTHKEHHIO LIENH
U yCIliexXy, ONTUMU3M, UTHUIIUATUBHOCTh, YMEHHUE J1€MCTBOBATh, UCXOMAS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JpPYIMX, YUYUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

e COLMAJIBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemaTh KOHQIUKTHI.

[TPEAMETHBIE PE3VJIbTATDI

K xonity oOyuenus B 10 knacce npeIMETHBIE PE3YIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



NOHUMAaTh POJAb (U3UKK B  IKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJib U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH  (QYHKIUN  (QU3NYECKOW TEOpuM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPEICTABICHH O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs cHUCTeMa OTCuéTa, aOCONIOTHO TBEPIOE TEO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHHE,
abCoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIOTHO
HEYyIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHCTaJNIMYECKOT0) TeJla, WCaNIbHBIN ra3, TOUCYHBIN 3aps/l, OAHOPOIHOE
IIEKTPUYECKOE T10JIE;

paznuyarh ycloBUA (TpaHULbl, OOJACTH) MPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXaHHMYECKHE IPOLIECChl M SBIICHUS,
UCITOJIb3YsI OCHOBHBIE TIOJIO)KEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTH
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBaHusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3aKOHbl HploTOHa, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tejla), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKkux 3aKOHOB: MpeoOpa3oBaHuil ['ammies, BTOPOro M TPETHErO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HMMITYJIbCAa M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMHUPHOTO TSATOTCHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TepMOJUMHAMUKUA (CBA3b JaBJEHUS HWJEAJBHOIO Ta3a CcoO CpeaHe
KUHETUYECKOW HSHEPruer TEIJIOBOrO JBUKECHUS W KOHILEHTpALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJ] M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—Knanepona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU I3TOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAMM3UPOBaTh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOrO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBHUS NMPUMEHMMOCTH 3akoHa Kyiona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HeNyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr apajes A1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TMPOIECCHl W SIBJICHUS, HCIOJIb3Ys BEJIWYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPT U, KHHETUYECKAasi SHEPIus,
MeXaHU4ecKasl PHeprusi, paboTa CHIbI, ICHTPOCTPEMUTETLHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YOPYrOCTH, CHJIa TPEHHS, MOIIMHOCTb, SHEPTUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIPYTOi
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€ATHLHOTO
OJIHOATOMHOTO Ta3a, padoTa UACAITBHOTO Ta3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3ayxa, KIIJ naeanbHOro TEmiIOBOrO IBUTATENS;, SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAMPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsKEHHOrO 1Iapa B BAaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
ANEKTPOCTATUYECKOTO MOJIsl, Pa3HOCTh MOTEHIMAJIOB, 3JEKTPOJABHKYIIAS
cuia, CUjia TOKa, HalpsKEHHE, MOIIHOCTh TOKA, SJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCJIEIOBATEIbHBIM U MTAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PUBNYECKUX  SBIICHUMA:
MEXAHUYECKOE JBWKEHUE, TEIUJIOBOE JBM)KEHHUE 4YACTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHEe, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAlUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIIonepeaayu, 3JIEKTpU3alus Tell, SKBUIMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOAHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETUUMHBI OT
JIPYToM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHU, IPU 3ITOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl MMOJYYCHHOW 3aBUCHMOCTH
¢usznyeckux BEIMYMH B BHIE TIpapukoB C YYETOM aOCOIMIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaThb  BBIBOJABI IO  pe3ysibTaTaM
UCCIIEIOBAHUS;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
IPOBOAUTDH ONBITHI 110 MPOBEPKE MPEIOKEHHON TUIIOTE3bl: MIIAHUPOBAThH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJy4YeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenioKeHHON
TUMOTE3bI;

co0uro1aTh npaBuiia 6€301aCHOrO TPy1a IpU NPOBEACHUN UCCIICOBAHUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HESIBHO 3aJlaHHOU
¢u3nyecKoil MOJEIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUEcKOll MojeNnu, OTBEYawlled TpeOOBAHUAM 3aJauH,
MPUMEHATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThl (PU3NIECKHIX
TEOpUH TPU HUCTOIH30BAHMM MAaTEMAaTHYECKHX METOJOB PEIICHUS 3ajad,
POBOJNUTH PAcu€Thl HA OCHOBAaHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHbIX
pe3yJIbTaToB;

pemath KadeCTBEHHBIE 3a/Jauy, TpeOylolne NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3aeNioB Kypca (PU3UKU, a TAKXKE WHTETPAIMH 3HAHUHA U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LMKJA: BBICTpaMBaTh JOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ ONOpPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONB30BAaTh TEOPETUYECKHWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PaOOTHI U3MEPHUTEITHHBIX MPHUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJIUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIECTBUSI OBITOBOI U MPOU3BOJCTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHOM € (PU3MYECKHMMH IMpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BAaHWUU JOCTH)KCHHUI
HAayKM M TEXHOJOTMH Uil JaJbHEHIIEro pa3BUTUS 4YEJIOBEYECKOTO
00I11eCTBa;

OPUMEHATH pa3jMyHble COCOObl paboThl ¢ MHpOpManuen (HU3NUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJIOTUM JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HMH(POPMALINH;

POSIBIISITH OpraHU3alMOHHBIE U NI03HABATEIIbHBIE yYMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATH PaOOTy IPYIIIbI, PALIMOHATIBLHO PACHPENEIATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJIaJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied npodeccuoHanbHOM AesITEIbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xon1ty oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMAThH POJIb GU3UKHU B IKOHOMUYECKOU, TEXHOJIOTUUECKOH, COIMaIbHOM
U ATUYECKON cdepax AesATEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAy4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIMUCATEIbHON, CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEIUAIBHOW TEOPUM OTHOCHUTEIBHOCTH, KBAHTOBOM (PU3UKHU, POJIb
dbusndeckoil Teopud B (POPMUPOBAHWU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYecKOW KapTUHBI MHUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPO/IE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeel (PU3UUEeCKUX Tel U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTeMaTUYECKU MAasTHUK, WICATIbHBIN
NPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHBIN
KoJIeOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTh yCIIOBUS (TPaHUIbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMA XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHs



ANEKTPUYECKOTO 3apsana, cuina Ammnepa, cwia JlopeHua, 3akoH
ANIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIeIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIIITeNHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLECCHI U SBJICHHS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTordexra, mepBuiit 1 BTOpoi nmocTynatsl bopa, MpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXpPAHEHHUS 3aps0BOr0 H
MacCOBOTO YHCEJI U SHEPTUU B AJIEPHBIX PEAKLUSAX, 3AKOH PAJUOAKTUBHOTO
pacrajna);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
IOJISI, PAa3HOCTh TMOTEHLHAIOB, JJIEKTPOABIKYINAS CHJIA, WHIYKIUS
MarHUTHOTO TOJIsl, MarHUTHBIA MOTOK, cwia Amnepa, WHIYKTUBHOCTD,
ANEKTPOJABIKYILAS. CHUJIAa CAMOMHIYKLUHH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3aps SApa, SHEPTUS CBSI3U S1pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWAd  (PU3NYECKUX  SBJICHHM:
AJIEKTPOMArHUTHAS UHIYKIUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLns
BOJIH, Judpakuus, JOUCHEpCHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
doTornexrpuueckuit apdekt (botorddexr), anvba- u 6eTa-pacnasl saep,
raMMa-u3iydyeHue saep, Gu3ndecKue NPUHIMIIBI CIEKTPAIIbHOTO aHaIu3a U
paboTHI J1a3epa;

ONpEENATh HaIlpaBiI€HUE WHIYKUIWW MarHUTHOTO MOJIsi NMPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHne, CO31aBaeMOe MIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

IPUMEHSATH OCHOBOMOJATalOUIMe ACTPOHOMUYECKUE TOHATUS, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNHM 3BE3] U BeelleHHOIM;
MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PUBMYECKUX BEIMYHMH C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUW, TPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢usznyeckux BEMMYUMH B BHIE TIpadukoB C YYETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JelaTb  BBIBOABI IO  PE3yJbTaTam
UCCJIeI0BAHNUS;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUMOTE3bI;

OMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/ia NPy IPOBEICHUN UCCIIEI0BAHUN B
pamMKax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
MCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOZENbI0: Ha OCHOBAaHWM AaHajlM3a YCJIOBHSI BBIOMpATH
du3nuecKkue MOJen, OTBeYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTA M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUS 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMM MMEIOIIUXCS JaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHbIX
pE3yNbTATOB;

pemarb KayecTBEHHbIE 3aJaud, TpeOyrolue NPUMEHEHUs 3HAHWN u3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAKKE WHTErpallii 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOrO0 IHUKJA: BBICTPAUBATH JIOTHUYECKYIO
LEMOYKY PACCyKJICHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHILIUIIOB paOOTHI U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOHUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOIUTH TPUMEPHI BKJIA1a POCCUICKUX U 3apYOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATh MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIBHOCTH YEJIOBEKA, CBA3AHHONM C (PU3MUYECKUMHU MPOLIECCAMHU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOTIOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAyKM M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MHQOpMAIHEeH (PUIUIECKOTO
COJIEp)KaHUsI C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJOTHI, IPU ATOM HCHOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKa, TepepabOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUSI U UHTEPIIpETAINH
uHGOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTaTh B TpyHne C HCIOJIHEHUEM PAa3IMYHbIX COLIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBLHO PACHPENEATh AeSTENbHOCTD
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLIEHMBATH BKJAJ Ka)XJO0ro W3
YYaCTHUKOB TPYIIIBI B pEUICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos
Ne HanmeHnoBaHue pa3aeioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznen 1. HAYUHBIA METO/I IO3HAHWSA ITPUPOIbI
1.1 Hayunslii MeTO O3HAHUS TPUPOBI 6 https://m.edsoo.ru/PC1GBZ1VT
Wroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 JnHamuka 10 https://m.edsoo.ru/EMEIYTESH
2.3 Cratuka TBEpIOTO TENA 5 1 https://m.edsoo.ru/LEOIUJW58
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ
Hroro no paszneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHOBEI MOJ'IGKy.TIﬂpHOKHHCTH‘IGCKOfI

3.1 15 1 https://m.edsoo.ru/GFRCERILS
TEOpUn
3.2 TepmoauHamuka. TerioBble MalIMHBI 20 1 https://m.edsoo.ru/HD3D80OQ61
A .
3.3 FPETATHHIE COCTOTHIA BetmecTRa 14 1 https://m.edsoo.ru/IWB97NGVP
@da30BbIE IEPEXOABI
Uroro no pazaeny 49
Paznea 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYecKoe moie 24 1 https://m.edsoo.ru/LFUQRIRSA
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 1 https://m.edsoo.rt/ WKWLISVW?2




4.3 | Toxku B paznuyHbIX cpenax 6 https://m.edsoo.ru/VLX14U83A
Uroro no pazaeny 54
Paznen 5. PUSHUECKHUMN MPAKTUKYM

5.1 Pu3NYECKU IPAKTUKYM 16 16 https://m.edsoo.ru/A4JWDV]97
Hroro mo pazaeny 16
PesepBHOE Bpemst 10 https://m.edsoo.ru/STRFLE9A2
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME




11 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Kontpoabnsie IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. 9JIEKTPOJUHAMMUKA
1.1 MarnutHoe 11051€ 14 https://m.edsoo.ru/SPRHOW UIIL
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1 https://m.eds0o.ru/VQQ38UZXC
Hroro no pazneny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
2.1 Mexannueckue KoJIeOaHus 10 https://m.edsoo.ru/YOUAG69FNZ
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15 https://m.edsoo.ru/ALLBYV2CT
MexaHudeckne u dJIEKTpoMa e
23 XATHACCIHE 1 SIICKTPOMATHITHBL 10 1 hitps://m.eds0o.r/RYENOYICS
BOJIHBI
2.4 Onruka 25 1 https://m.edsoo.ru/OBLI6N69R
Uroro no pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCUTEJBHOCTH

3.1 Ocuosst CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBO Ayanu3m 15 https://m.edsoo.ru/S400GCWUJ
4.2 ®usuka aToma 5 https://m.edso0o.ru/ZLJ435GQC
o
4.3 FISHIEa GTOMHOTO AApa i 5 https://m.edsoo.ru/Q4WLMHSOT

OJIEMCHTAPHBIX YaCTUI]




Hroro mo pazaeny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU
5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U acTPOPU3UKH 12 https://m.edsoo.ru/RPXWEWN4N
Hroro no pasneny 12
Paznen 6. PUSHUECKUN MPAKTUKYM
6.1 ‘ Pu3n4ecKuil NPAKTUKYM 16 16 https://m.edsoo.ru/EL9A1AJIF
Wroro no pazaeny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
MPEIMETHOTO CO/IEP KAHUS U OTIbITA
7.1 NeATEeTbHOCTH, MPUOOPETEHHOTO MIPU 15 https://m.edsoo.ru/PSCGRX7TW
u3ydeHuu Kypea ¢pusuku 10 — 11
KJIaCCOB
Hroro no paszneny 15
PesepBHOE Bpemst 10 https://m.edsoo.ru/E65RY9XL.B
OBIIEE KOJIMYECTBO YACOB I1O 170 16
I[MPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

®duszuka — pyHaamMeHTaIbHas
HayKa 0 Ipupojie

KoauuecTBO 4acoB

KonTpoJbHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/4GD12L71X

Hayunblii MeTOT TO3HAHUS U
METO/bl UCCIEAOBaAHUS
(bu3nuecKuX SIBICHUN

https://m.edsoo.ru/47JULOILY

DKCIIEpUMEHT U TeOopus B
nporecce NO3HAHUS PUPOIBL.
Habnronenune u SKCepuMenT B
¢buznke

https://m.edsoo.ru/RV2VFFZL6

CrniocoOsb1 nu3mepeHus
(hbUBUYECKUX BEITMYUH

AOCOII0THAS U OTHOCUTEIIbHAS
NOrpeIIHOCTHU H3MepeHHI>i
(I)I/I3I/ILICCKI/IX BCIMYHMH

MopenupoBanue B pusuke. Poib
U MecTO (PU3HUKH B
(dhopMUPOBaHUH COBPEMEHHOM
HAy4YHOU KapTUHBI MUPA, B
MIPAKTUYECKON JESITeNbHOCTU
monen

MexaHn4eCKOe JBHKCHUE.
Cucrema oTcyera.

https://m.edsoo.ru/BKMS7EYO5

https://m.edsoo.ru/K3LQI3CFT

https://m.edsoo.ru/85PJ5YR4H

https://m.edsoo.ru/QUQYCWDZP




10

OTHOCHUTENIBHOCTD
MEXaHUYECKOT'O JABH)KEHUS.
[Ipsimast u oOpaTHas 3agaun
MEXaHUKHU

Paauyc-BexkTop MarepuanbHON
TOYKH, €r0 MPOEKIMH Ha OCU
KoopauHar. Tpaekropus.
[lepememienue. Cxopocts. Ux
MIPOEKLIMU HA OCU KOOPAMHAT

PaBHOMepHOE npsMONIUHEHHOE
nsuxenue. ['papuyeckoe
OINHMCAaHNE PABHOMEPHOIO
MPSMOJIMHEHHOTO IBUKCHUS

CiioxeHue nepeMeneHuii u
ckopocrel. Pemenue 3agau

https://m.edsoo.ru/PEU6JZ2QE

https://m.edsoo.ru/ZNKXPSMEF

11

HepaBHoMepHOE BHKEHHE.
MrHoBeHHas CKOPOCTb.
Yckopenue. [Ipsamonuneiinoe
JBUKEHHE C TIOCTOSIHHBIM
YCKOpEHUEM

https://m.edsoo.ru/ YKQTQRS20

12

I'paduueckoe onucanue
MPSMOJIMHENHOTO IBUKEHUS C
MOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L.1

13

CBoOoaHoe majieHre. Y CKopeHue
CBOOOIHOTO ITaCHHUS.
3aBHCHMOCTb KOOP/IMHAT,
CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpapuKu

https://m.edsoo.ru/UYVYXC8JD




14

15

16

JIBu>keHue Tena, OpoleHHOro
II0J1 YTJIOM K TOPU30HTY

KpuBonuneiinoe 1BUXEHHUE.
JIBrOKEHHE TI0 OKPY)KHOCTH.
VYrioBas u TMHEHAsA CKOPOCTb.
[Tepuon u yacrora.
LenTpocTpeMHUTEIbHOE U TIOJIHOE
YCKOpEHHUE

KontponbHas paboTa mo teme
"Kunemartuka"

https://m.edsoo.ru/W6B8TSPKM

https://m.edsoo.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

17

18

IIepBb1if 3ak0H HproTOHA.
HNuepumanbHble CHCTEMBI
orcuéra. [Tpuniun
OTHOCUTENBbHOCTH ["anues.
Heunepuuanbusie cucteMbl
oTCcYéTa

Cuna. PaBHOIEHCTBYIOIIAS CHJIA.
Bropoii 3akoH Herorona. Macca

https://m.edsoo.ru/8FO42H11.2

https://m.edso00.ru/2QC075VDL

19

20

21

B3aumoneiicteue ten. Tpernit
3akoH HerotoHa

[IpuHIMIT Cynepno3unuu Cuil.
Pemenue 3agau Ha npuMeHeHUE
3akoH0B HeroToHA

3aKOH BCEMUPHOTO TATOTEHHUS.
OKBUBaJICHTHOCTD
rPaBUTALMOHHON U UHEPTHOU
MAacChl

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50

https://m.edsoo.ru/AE40LUZYB




22

23

24

Cuna TsKeCTH M YCKOpeHHUe
CBOOOTHOTO TIa/ICHUS
JIBu>keHHne HeOECHBIX TeN U UX
HCKYCCTBEHHBIX CITyTHHKOB.
[lepBas kocMHuyecKasi CKOPOCTb.
3akonbl Kemepa

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/36LBC47QJ

https://m.edsoo.ru/F756 CAPFB

https://m.edsoo.ru/RV3SSWO081

25

Cuna tpenus. [Ipupona u Busl
CUJI TpeHus. /IBrKeHue B
JKUJKOCTH U ra3e ¢ Y4ETOM CUIIbI
CONPOTHUBIICHHUS CPEbI

https://m.edsoo.ru/UP3KXCTQU

26

27

28

Hasnenue. I'mapocrarnueckoe
nasnenue. Cuna Apxumena

AGCOTIOTHO TBEPAOE TETO.
[TocrynarensHoe U
BpalaTeabHOe IBUKCHHE
TBEPAOTO Telia

MOMEHT CHUJIBI OTHOCUTEIBHO
OCH BpalllCHUs. IIneyo cumnsl

https://m.edsoo.ru/SWDUEVCO2

https://m.edsoo.ru/UVIUYVE7Y

https://m.edsoo.ru/AY2DMXMKR

29

CrnosxeHue cuil, NPUIOKEHHBIX K
TBepromy Tery. LlenTp TsokecTH
Tena. Y CIIOBHs pAaBHOBECHS
TBEpJIOro Tena. Buipl
paBHOBECHS

https://m.edsoo.ru/VFOEBA878

30

Pemrenue 3agau

https://m.edsoo.ru/Q3QEPZXMR




31

32

33

34

35

KonTponbnas pabota no teme
"Munamuka. CTaTuka TBEpIOTO
Tena”

Nmnynbc maTepuanbHOM TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
LlenTp Macc cucTeMbl
MaTepuanbHbIX TO4eK. Teopema
0 JIBUKEHHUH LIEHTPa Macc

NmMiynbe cuiibl 1 U13BMEHEHUE
HMITyJIbCa TeJla. 3aKOH
COXpaHEHUs UMITYJIbCa.
PeaxTnBHOE ABMKEHIE

MowmeHT HMITYJIbCa
MaTepHaHBHOﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/Ie 0 COXpaHCHUHA
MOMCHTA UMITYyJIbCa B
HECHTPAJIbHBIX IMOJIAX

Pemenue 3agau

https://m.edsoo.ru/4IHS90LZD

https://m.edsoo.ru/3PBMZ3HII

https://m.edsoo.ru/INJW80O116

https://m.edsoo.ru/CHS9DBR41

https://m.edso0.ru/2240257Z6M

36

PaGora cunbl Ha MajoOM U Ha
KOHCYHOM IIECPEMCIICHUU.
I'padnueckoe npencraBieHne
paloThI cribl. MOITHOCTh CUJIBI

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sneprus.
Teopema 06 u3mMeHeHUn
KMHETHYECKON SHEPrUHr
MaTepHaIbHON TOUKH

https://m.edsoo.ru/NSQCCI1EIM

38

HOTCHI_[I/IaJ'ILHBIC u
HEIMMOTCHIMAJIbHBIC CHUJIBI.

https://m.edsoo.ru/BHTO9W4CQ




39

40

41

42

HOTGHHI/IaJ'IBHaH OHEPIus-.
BTOpaSI KOCMHYCCKasA CKOPOCTb

TpeTLH KOCMHUYCECKasA CKOPOCTb.

CBs13b paboOTHI
HEMOTEHLNATbHBIX CUJI C
M3MEHEHHUEM MEXaHUYEeCKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHUS MEXAHUYECKOM
SHEPrUu

VYnpyrue u Heynpyrue
CTOJIKHOBEHHS. Y paBHEHHE

bepnynnu nis uaeanpHOM
KHUJKOCTH

KonrtponbHas pabora no teme
"3aKOHBI COXpPAHEHUS B
MexaHuke"

PasButne npeacrasienuii o
pupoae TeroTel. OCHOBHBIE
nonoxxenuss MKT. uddyzust.
bpoyHOBCKOE IBMKEHUE

https://m.edsoo.ru/66P2WGW S4

https://m.edsoo.ru/OIC610G5F

https://m.edsoo.ru/SO90PC322

https://m.eds0o.ru/0ZTXY71SW

43

CrpoeHnue ra3000pa3HbIX,
KHUJIKUX U TBEPIBIX TEIL.
Xapakrep IBUKECHUS U
B3aUMOJICHCTBHS YaCTHUI]
BEIIIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepbl MOJIEKYJIT
(aromoB). KomnuectBo
BemiecTBa. [locrosannas
ABorajzipo

https://m.edsoo.ru/SFCL7ZUUQO




Temneparypa. TermnoBoe

45 https://m.edsoo.ru/SDOFUFGIL
paBHoBecue. [lkana Llenscus

46 Pemenue 3amau https://m.eds0o.ru/EGRV58D9F
Wneanbueiii ra3. I'a3oBbie

47 https://m.edsoo.ru/01M0OXOV4B
3aKOHEBI
YpaBHenue Menpeneena-

48 o https://m.edsoo.ru/7RAZ800M4
Knaneiipona. Pemenue 3amau
AOcCoIIIoTHAg TeMIreparypa.

49 patyp https://m.edsoo.ru/27RGL3V1G
3akoH /lanbToHa
N3omnporeccel B naeanbHOM Tra3e

50 C IIOCTOSSHHBIM KOJIMYECTBOM https://m.eds0o.ru/UQ9SUVODW
BEIIECTBA
I'paduueckoe npencraBiaeHue

51 H30IPOLIECCOB: U30TEPMA, https://m.edsoo.ru/W1HC88PJ4
n30x0pa, n3obapa

52 OcnosHoe ypaBHeHne MKT https://m.edsoo.ru/E65TLSWXG

53 Pemenue 3amau https://m.edsoo.ru/8U427HIY]J
CBs13b a0COIIOTHOM
TEeMIIEPaTyphl
TEPMOJANHAMUYECKON CUCTEMBI

54 . . https://m.edsoo.ru/N6ETZ0LDZ
CO CpeaHel KUHETUYeCKOU
SHEPTHEH MOCTYNaTeIbHOTO
TEIUIOBOT'O IBVHKEHUS €€ YaCTHIL
O000I11IeHIE U CUCTEMATHU3ALIUS

55 . " " https://m.edsoo.rt/EDMSZTZCY
sHaHu# 1o Teme "OcuoBel MKT
KonTponbhas pabota no teme

56 https://m.edsoo.ru/LTSZA1JQ7

"OcnHoBsl MKT"




57

TepmoauHaMuueckas cuctema.
3ajaHre BHENIHUX YCIOBUH JJis
T cuctemsl. BHennue u
BHYTPEHHUE [TAPAMETPBI.
[TapameTpsr T/] cucremsl Kak
CpelHHE 3HAYECHUS BEJIUYMH,
ONMCHIBAKOIINX €€ Ha
MHUKPOCKOITIMYECKOM YPOBHE

https://m.edsoo.ru/4L636LXVZ

58

Hynesoe Hauano
TEPMOJMHAMUKH.
CaMonpoun3BosbHast penaKcanus
TJ1 cucTeMsl K TEIIIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LYMWVLJRP

59

Mojenp nieanbHOro ra3a B
TEPMOJIMHAMUKE. Y CIOBUSA
MIPUMEHUMOCTH 3TOU MOJEIH

https://m.edsoo0.ru/FOQVOQKQS

60

61

62

YpaBHenue Menpeneena-
Kitaneiipona u BeipakeHue 1Ist
BHYTPEHHEHN SHEPIUU

BeIpaxxenue 1 BHyTpeHHEN
SHEPTUH OJHOATOMHOIO
HJICaIbHOTO Ta3a.
KBazucrarnueckue u
HECTAaTUYECKHE MPOLECCHI

DnemeHTapHas paboTa B
TepMoauHaMUKe. Beruncienue
paboTsl o rpaduKy mporecca Ha
pV-nuarpamme

https://m.edsoo.ru/TZJUGWSMZ

https://m.edsoo.ru/L1XUZJSC7

https://m.edsoo.ru/YHE1589A1




63

64

65

66

Tennonepenaya kak crnoco6
W3MEHEHHUS BHYTPEHHEN 3HEPTUU
TJ1 cuctemsl 6€3 COBEpILIEHUS
paboThI

KOHBGKHI/IH, TEIJIOIIPOBOJHOCTD,
HU3Ty4CHUC

KonmuecTBO TEMIOTHI.
TennoéMkocTh Teaa. Y aenbHasa U
MOJISIpHAsI TEII0EMKOCTH
BellecTBa. Y AeabHas TEII0Ta
CrOpaHusl TOIJIMBA

Pacuér xonuyecTBa TEIIIOTHI IPH
TeIuIoneperaye

https://m.edsoo.ru/BDN5SGEKP7

https://m.edsoo.ru/QM4TIETSSE

https://m.edsoo.ru/RQASBF9Q5

https://m.edsoo.ru/B4NQ2B026

67

68

69

70

INousarue 06 aguadbaTHOM
npouecce. [IepBbIil 3aK0H
TepMOJII/IHaMI/IKI/I

KonnuecTBo TemnoTel u paboTa
KakKk Mepbl U3MECHEHUS
BHYTpeHHEN sHepruun T/]
CHUCTEMBI

Bropoii 3ak0H TepMOAMHAMUKHI
U1 PaBHOBECHBIX U
HEPaBHOBECHBIX ITPOIIECCOB.
HeoOpaTtumocTs IpupoIHBIX
MPOIIECCOB

[IpuHIMIIBI AENCTBUS TEMIOBBIX
marmmH. KITJ]

https://m.edsoo.ru/SOXBMXFYN

https://m.edsoo.ru/S9W3F1X49

https://m.edsoo.ru/3BEBSKQ8G

https://m.edsoo.ru/Z25PJPKKU




71

72

MaxkcumansHoe 3HaueHue KIIJI.
Huxn Kapnao

Pemrenue 3amau

https://m.edsoo.ru/QATESEOKO

https://m.edsoo.ru/0QIVD6XJT

73

OKOJIOTHYECKHUE aCIIEKThI
HCIIOJIB30BAHUS TCIIJIOBBIX
nsurareneil. TemioBoe
3arpsi3HEHUE OKPYIKAIOIEH
Cpebl

https://m.edsoo.ru/ZIFEWQ2SV

74

75

76

Pemenue 3agau

O00011IeHIE U CUCTEMATU3AIUS
3HAHWH 10 TEME
"Tepmonunamuka. TernaoBbie
MaIIvHb"

KonTponbhas pabota no teme

"Tepmonnnamuka. TenaoBsie
MAaIITUHEL"

https://m.edsoo.ru/UYVVITE78

https://m.edsoo.ru/AGUQLW 1EB

https://m.edsoo.ru/X4AG7PJV]

77

[TapooGpa3zoBanue u
KoHAeHcauus. Mcnapenue u
KUIIEHUE. Y IeNIbHasl TeIIoTa
napooOpazoBaHUs

https://m.edsoo0.ru/W4505S51GQ

78

HacplienHbIe 1 HEHACHIIIIEHHBIE
napel. KauectBeHHas
3aBHCUMOCTb INIOTHOCTH U
JIaBJICHHs HACBIILIEHHOTO Mapa OT
TeMIepaTyphbl, UxX
HE3aBUCHUMOCTh OT 00BEMa
HACBIIIEHHOT 0 Tapa.
3aBUCUMOCTh TEMIIEpaTyphbl

https://m.edsoo.ru/8I0XNZKD1




79

KUIIEHUS OT JABJICHUS B
JKUJKOCTH

BnaxxnocTs Bo3myXa.
AOCONIOTHAsS U OTHOCHUTENILHAS
BJIQYKHOCTh

https://m.edsoo.ru/QRONGWOZS

80

81

82

83

Pemenue 3agau

Teépnoe Teno. Kpucramimyeckue
1 amopdHBIC Tena. AHU30TPOIHUS
CBOMCTB KPHUCTAJUIOB

[InaBneHue u KpucTamU3anus.
VY nenbHas TEmI0Ta MIIaBICHUS.
Cybnumarus

Hedopmariu TBEPAOTO TENA.
Pactsxenue u cxxatue. CaBur.
Monyins HOnra. IIpenen ynpyrux
nedopmaruit

https://m.edsoo.ru/PKAPBXZGT

https://m.edsoo.ru/YCMZ29JGZ

https://m.edsoo.ru/WYHIC81KN

https://m.edsoo.ru/96IUIDFRU

84

TenoBoe pacmmpenue
KUJIKOCTEN U TBEPJBIX TEII.
AHTrapMOHM3M TETUIOBBIX
KoJIeOaHUI 4acTHIl BELIeCTBa

https://m.edsoo.ru/1RI7400Q0N

85

86
87

[IpeobOpazoBanue sHEPTUU B
(ha3zoBbIX Mepexo1ax

ypaBHeHI/IC TEIIOBOro OajlaHca

Pemrenue 3agau

https://m.edsoo.ru/UUJOQYTXYF

https://m.edsoo.ru/SCVIKKTMW
https://m.edsoo.ru/2L7THENBQ2

88

[ToBepxHOCTHOE HATSKEHUE.
Kanunnsapusie sBieHus.
JlaBiieHre o UCKpUBJIEHHON

https://m.edsoo.ru/Z9FYINI4U




89

90

MIOBEPXHOCTBIO KHJIKOCTH.
®opmyia Jlamnaca

O0001IeHrEe B CUCTEMATH3aIUs
3HaHUM 1o Teme "ArperaTHble
cocTosgHUA BeuecTBa. Pa3oBbIe
nepexomasl"

KonrponsHas pabora o Teme
"ArperaTHble COCTOSTHUS
BemiecTBa. MazoBbie nepexoab”

https://m.edsoo.ru/V3TS29GT9

https://m.edsoo.ru/BTE57DDIP

91

DnekTpu3anus Tea u eé
MPOSABIICHUS. DNEKTPUUECKUI
3apsan. JlBa Bua JIEKTPUYECKUX
3apsoB. [IpoBonHuKN,
JURJIEKTPUKU U
MOJTYTIPOBOTHUKHU

https://m.edsoo.ru/ESVIQRBVX

92

DneMeHTapHbIN ANEKTPUIECKUI
3apsj. 3aKOH COXpaHEHUs
JIEKTPUUYECKOTO 3apsijia

https://m.edsoo.ru/QJTV6HK70Q

93

B3anmoneiicTBre 3apsioB.
Toueunsie 3apsiabl. 3aKOH
Kynona

https://m.edsoo.ru/HM8AKQY47

94

95

Pemenue 3amau
Onektpuueckoe moie. Ero
JECTBHE HA DIICKTPUUIECKUE
3apsibl

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

96

HanpsoxénnocTth
anekTpuyeckoro mnosis. [IpoOGHsIit
3apan. JInHuM HanpsHPKEHHOCTH

https://m.edsoo.ru/9KBCOFP9X




97

98

99

SJICKTPHUYECCKOI'O IT0JIA.
OILHOpOI[HOC SJICKTPUYICCKOC
I10JIC

IToTeHnmansHOCTE
AJIEKTPOCTATHYECKOTO TOJISI.
Pa3HOCTh NOTEHIINATIOB U
HaIpsDKEHUE

[TorenmmansHas sHEprus 3apsa
B 2JIEKTPOCTATUYECKOM TI0JIE.
IloTrennuan
3JIEKTPOCTATUYECKOTO MOJIs

CBs13b HaNPSYKEHHOCTHU TOJIS U

Pa3HOCTH INOTCHUOMUAJIOB IJIA
QJICKTPOCTATHYCCKOI'O I10JIA

https://m.edsoo.ru/QJ4HEF4TR

https://m.edsoo.ru/YODNX8N9Z

https://m.edsoo.ru/3WNQFLP9Y

100

101

102

[IpuHnun cyneprno3unumn
BJIEKTPUYECKUX MOJEH

Pemenue 3agau

[Tone Toueunoro 3apsana. [Tome
paBHOMEPHO 3apsHKEHHOMN chepbl

https://m.edsoo.ru/ WS1GYR4I13

https://m.edsoo0.ru/2630Y5063

https://m.edsoo.ru/BGX3JCTAQ

103

[Tone paBHOMEPHO 3apsIKEHHOTO
o o0séMy miapa. [losne
PaBHOMEPHO 3apsKEHHOMN
OECKOHEYHOM MITOCKOCTH

https://m.edsoo.ru/LALSW448T

104

[IpoBoHMKY B
JIEKTPOCTATUYECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsAJI0B

https://m.edsoo.ru/6GVP71B38




JMAIEKTPUKH U

105 IIOJIYTIIPOBOJIHUKH B https://m.edso00.ru/3G6DWKG2I
3JEKTPOCTATUYECKOM I10JIe
Konpaencarop. 21eKTpoEMKOCTh

106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh https://m.edsoo.ru/GHLGD83X7
IJIOCKOTO KOHJIEHCAaTOpa
[TapannensHOE coeqMHEHNE

107 https://m.edsoo.ru/60WN2ZDHS
KOHJICHCATOPOB
IlocenoBaTenbHOE COeIUHECHUE

108 https://m.edsoo.ru/OZ9EPI4LY
KOHJIEHCAaTOPOB
OHeprus 3apssKeHHOT 0

109 prit 5ap hitps:/m.eds0o.ru/SW376XS21
KOHJEHCaTopa

110 Pemenue 3amau https://m.edsoo.ru/NLHAFISYY
JIBro>keHue 3apsiKEHHOM YacCTHUIIbI

111 B OJTHOPOJHOM JJIEKTPUYECKOM https://m.edsoo.ru/9PGVSYIOWG
oJje

112 Pemtenue 3agau https://m.edsoo.ru/UXI1USMXW
O0001IeHre U CUCTEMATU3AIUS

113 3HaHUH M0 TeMe "DIEeKTPUIECcKoe https://m.edsoo.ru/QCIRPYCGA
mone"
KonTponbhas pabota no teme

114 " " https://m.edsoo.ru/WRQGZBRF7

DneKTpruYecKoe moJie

Cuna toka. [TocTOSHHEINA TOK.
VYcnoBus cyliecTBOBaHUs

115 https://m.edsoo.ru/LSLE4KUV5
MIOCTOSIHHOTO 3JIEKTPUUYECKOTO
TOKa
Hcrounnku Toka. Hanpsbkenue u

116 https://m.edsoo.ru/RUFC4YTDO

S1C




3akon OMa JyIsl ydacTKa Lenu.

117 https://m.eds00.ru/64VZXZ2GP
DNEKTPUUECKOE COIIPOTUBIIEHUE
3aBUCHMOCTb COTIPOTHBIICHUS

118 OAHOPOAHOTO TIPOBOITHIE OT https://m.edsoo.ru/KE2FEN35X
€ro JIJTMHBI U TJIOIIa 1
MONIEPEYHOTO CEYCHUS
VY nenbHoe CONPOTUBIICHUE

119 https://m.edsoo.ru/Y4ZTZRZAI
BemiecTBa. Pemenue 3agau
ITocnemoBarenpHOE,

120 MapajieIbHOE, CMEIIAHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHEHHE MPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX

121 3NeKTpuuecKkux uenei. [Ipasuna https://m.edsoo.ru/OQH1PIPRF
Kupxroga

122 Pemtenue 3agau https://m.edsoo.ru/LXRB618PO
Pabora anexkTpuyeckoro Toka.

123 https://m.edsoo.ru/PLTTBZGPC
3akon Jxoyns —Jlenna

124 Pemenue 3agau https://m.edsoo.ru/R6JHOGRY6
MOIHOCTB 3JIEKTPUIECKOTO

125 ToKa. TemnaoBast MOIITHOCTD, https://m.edsoo.ru/CONEPSIIH
BbIJIEJIsIEMAsi HA PE3UCTOpE

126 Pemenne 3anau https://m.eds0o.ru/90KODG7HY

127 OAC n ByTpenHee https://m.edsoo.ru/MGCEWIVUL
CONMPOTHUBIIEHNE UCTOYHHUKA TOKA
3akon Oma 1S TTOJTHOM

128 (3aMKHYTOI) 2JIEKTPUUECKOU https://m.edsoo.ru/XQP3RIDK4
e

129 Pemrenue 3agau https://m.edsoo.ru/XDAVLS3JL




130
131

MOH_IHOCTB HCTOYHHUKA TOKa

Kopotkoe 3ambikanne

https://m.edsoo.ru/OWH20Q5JOS
https://m.edsoo.ru/9WFHKYNVF

132

133

Konnencarop B nenu
MOCTOSIHHOI'O TOKAa

Pemrenue 3amau

https://m.edsoo.ru/52KZZJPDT

134

Pemenue 3agay no reme

"IIoCTOSIHHBIN IEKTPUUECKUI

TOK"

https://m.edsoo.ru/5175121DC

135

136

137

Pemenue 3aau o teme
"IIoCTOSIHHBIN IEKTPUUECKUI

TOK"

Pemenue 3anay no teme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

O000I11IeHNE U CUCTEMATU3AIUS
3gaHui o teMe "TlocToSHHBIHI
NEKTPUYECKUH TOK"

https://m.edsoo.ru/DX6SFSQS5I

https://m.edsoo.ru/K835ESINT

https://m.edsoo.ru/ WXUI1RUC5S

138

KonTponbhas padbota no teme
"IToCTOSIHHBIN MEKTPUUYECKUI

TOK

https://m.edsoo.ru/7S4PGOQHP

139

DnexTpuyeckas NpoBOAUMOCTh
pa3TMYHBIX BEIIECTB.
DNEeKTPUYECKHUI TOK B METaJIJIaX.
CBepXxnpoBOIMMOCTb

https://m.edsoo.ru/DV219CC72

140

DNEeKTpUUECKUil TOK B pacTBOpax
U pacIuIaBax dJIEKTPOIHUTOB.
3axonbl Oapazes st
ANEKTPOIIH3a

https://m.edsoo.ru/36L9OKOEE




141

142

DJIEKTPUUYECKUH TOK B ra3ax.
[Inazma

DJIEKTPUYECKUI TOK B BAaKyyMe.
Bakyymusie npu0opbl

https://m.edsoo.ru/MEDWMLCJ6

https://m.edsoo.ru/HNIAJ5B73

143

144

145

DNEeKTPUUYECKHUI TOK B
MOJTYIIPOBOTHUKAX

[TonynpoBoIHUKOBBIE TPUOOPHI

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MepeHue cuibl TOKa U
HaIpPSDKEHUS B LU
IIOCTOSIHHOT'O TOKa IIPXA TOMOLIU
aHAJIOTOBBIX U LHU(POBBIX
M3MEPUTENBbHBIX TPUOOPOB" UIU
"3HaKOMCTBO C U(POBOIA
nmabopaTtopueii 1o Gpusmnke.
[Ipumeps! n3mepeHus
(bu3NYECKUX BEJIUYUH NPU
ITOMOIIY KOMITBIOTEPHBIX
JaTYNKOB"

https://m.edsoo.ru/S6KAVJECB

https://m.edsoo.rt/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV

146

@uU3NYECKU IPAKTUKYM II0 TEME
"N3y4yeHne HepaBHOMEPHOTO
JBUKEHMS C LIENBIO ONPENETICHUS
MIHOBEHHOH CKOpOCTH"

https://m.edsoo.ru/CN3FHCYS83

147

@u3nYeCKUil NPAKTUKYM IO TEME
"U3mepeHune ycKopeHus Npu
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM JIBUKEHUH T10
HaKJIOHHOH INIOCKOCTH" MIIN
"UccnenoBanue 3aBHCUMOCTH

https://m.edsoo.ru/70Y40Y 610




148

149

IIyTU OT BPEMEHU MpHU
PaBHOYCKOPEHHOM JIBH>KEHHUH"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue ycKkopeHust
CBOOOIHOTO IMageHus" Win
"N3y4yeHue nBH>KEHUSA Tea,
OpOILIEHHOTO TOPU3OHTAIBHO"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3yueHue NBUKEHUS Tela 10
OKPY’KHOCTH C IMOCTOSIHHOM 1O
MOZYJIIO CKOPOCTBIO" MK
"UccenoBanue 3aBUCUMOCTH
neproja OOpanieHus
KOHHYECKOTO MasITHUKA OT €0
napamerpoB”

https://m.edsoo.ru/87JADYSZ?2

https://m.edsoo.ru/DY 1D4C16]

150

151

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mepenue
PaBHOJACMCTBYIONIEH CUJIBI TPU
JBUKEHUH OpyCKa MO HAaKJIOHHOMN
mockoct" unu "lIpoBepka
TUIOTE3bI O HE3aBUCUMOCTH
BpPEMEHU JIBKEHUS OpycKa 1o
HAaKJIOHHOM TNIOCKOCTH Ha
3aIaHHOE PACCTOSHUE OT €r0
Macchl"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
CHJI yIIPYTOCTH, BOZHUKAIOIINX B
IpY>XHHE U PE3UHOBOM 00pasIie,

https://m.edsoo.ru/ZTOFG6J4U

https://m.edsoo.ru/UL391C4QD




oT ux Aehopmanuu" UiIu
"N3yueHue NBUKEHUS CUCTEMBbI
TEJ, CBSI3aHHBIX HHUThIO,
MEPEKUHYTOMN Yepe3 JErKUil
010K"

152

153

Du3NYECKU MPAKTUKYM 10 TEME
"N3zmepenue ko3 duimenta
TPEHMUSI 110 BEIMYUHE YIIIOBOTO
Kod(uIreHTa 3aBUCUMOCTH
Frp(N)" nnu "UccnenoBanue
JBUKEHHS OpyCKa 10 HaKIIOHHON
IJIOCKOCTH C MIEPEMEHHBIM
kod(durmeHTomM TpeHus" UIu
"N3yueHue IBUKEHHUS rpy3a Ha
BaJly ¢ TpeHuem"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui
paBHOBECHSI TBEPAOIO TEINA,
HMMEIOIIETO OCh BpalleHus" win
"KoHcTpynpoBanue
KPOHIITENHOB U pacy€T CUII
ynpyrocta" wiu "M3yuenue
YCTOMYMBOCTH TBEPAOTO TENA,
HMMEIOIIETO TUIOMIA/Ib OMOPHI"

https://m.edsoo.ru/78PENYOAZ

https://m.edsoo.ru/MIOQT27R6

154

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepeHne umnyinbca Tesa no
TOPMO3HOMY ITyTH" WIIN
"N3mepenue cuiibl TATH,
CKOPOCTH MOJEIHN

https://m.edsoo.ru/FZ0CNRGTA




155

ANEKTPOMOOHIISI U MOIIHOCTH
cwibl Taru" unm "CpaBHeHue
W3MEHEHHUS UMITyJIbCa TeJa C
HUMITYJIbCOM CUJIBI" UIIU
"UccnenoBanue coxpaHeHus
UMITYJIbCA TIPU YIIPYTOM
B3auMOJEUCTBUN" WU
"M3MepeHne KUHETUYECKOM
SHEPTUU Tella IO TOPMO3ZHOMY

yTU
Ou3nyecKkuil MpakTUKyM 0 TeMe
"U3yueHne n30TepMUYECKOTrO
nporecca (PeKOMEH/I0BaHO
UCIOJIb30BaHKe UG POBOI
naboparopun)" unu "M3ydeHue
M30XOPHOTO TIporiecca’ uiun
"N3y4yenue n3obapHoro
nporiecca" unu "[IpoBepka
ypaBHEHUS COCTOSTHUSA"

https://m.edsoo.ru/T66K4CKZG

156

@uU3NYECKU NPAKTUKYM II0 TEME
"Usmepenue ynenpHoi
TEII0EMKOCTH" WU
"UccnenoBanue nporecca
OCTBIBAHUS BellecTBa' UIIH
"UccnenoBanue anradaTHOTO
npouecca” unm "HU3ydenne
B3aUMOCBS3U YHEPTUU
MEXKMOJIEKYJIIPHOTO

https://m.edsoo.ru/PPBTS0U4D




157

158

B3aUMOJICHCTBUS U TEMIIEPATYPHI
KHUIIEHUS KUIKOCTEH"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHune 3akOHOMEPHOCTEM
HcapeHus KUJIKOCTeN" i
"M3mepeHue yenbHOM TENI0ThI
MJIaBJICHUS JbAa" UIu
"N3y4yeHue cBONCTB
HACBILEHHBIX MAapoB" WK
"N3mepenue abco0THON
BIIQ)KHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B IOMELIEHUHU".
N3mepenne koadduimerra
MMOBEPXHOCTHOTO HATSKEHUS

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmtoienre npeBpamieHus
SHEPrUH 3apSKEHHOTO
KOHJIEHCATOPa B YHEPTUIO
U3JIy4EHUs CBETOANOIA" NN
"N3y4yeHue npoTekaHus TokKa B
LIETH, COJIepIKaILEH
KOHJIeHcaTop" win
"Pacnipenenenue pasHOCTH
MOTEHIIMAJIOB (HAIPSKEHUs ) IPU
MIOCJIEI0BATEIBHOM COEITUHEHUN
KOHJIEHCaTOpoB"

https://m.edsoo.ru/0ZASPMDQ7

https://m.edsoo.ru/SBPTN1YZU

159

Pu3NYECKUil NPAKTUKYM 110 TEME
"HccnemoBanue CMEIIaHHOTO
COEMHEHMS PE3UCTOPOB" NN

https://m.edsoo.ru/UAIS3VVKE




"N3mepenue yieabHoro
COIIPOTHBIIEHUS IIPOBOJHUKOB"
nim "Hccnenosanue
3aBUCUMOCTH CHJIBI TOKA OT
HaIPSHKEHUS JUIs1 JIAMITbI
HakaJIuBaHus"

160

161

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroteHune amekTposn3a’ win
"U3mepenue 3apsiaa
OJIHOBAJICHTHOTO MOHA" WJTH
"UccaenqoBaHue 3aBUCUMOCTH
COIPOTHUBIICHUS] TEPMOPE3UCTOPA
ot temneparypsl” uiu "CHstue
BOJIbT-aMIEPHOM
XapaKTepUCTHKU anoaa”
PesepBHrlit ypok. O6001IeHNE 1
CUCTEMaTHU3allis 3HAHUM 110 TEME
"Kunemartuka"

https://m.edsoo.ru/72JJ3YC6L

https://m.edsoo.ru/LQO93MS5SQ

162

Pesepubiil ypok. O6001eHuE 1
CUCTEeMAaTH3aIHsl 3HAHUH 110 TeMe
"Ilmnamuka"

https://m.edsoo.ru/S7CS1UFMI

163

164

PesepubIiil ypok. O600611eHIE 1
cCucreMaru3anuia 3HAHWUH IO TEME
"Crartuka TBepioro Tena"

PesepBHrlit ypok. O6001ICHNE 1
CUCTeMaTH3alysl 3HAaHUH 110 TeMe
"3aKOHBI COXpPAHEHUS B
MeXaHuke"

https://m.edsoo.ru/XVUMKRX6N

https://m.edsoo.ru/C37WXULT2




165

PesepBubIil ypok. O600111cHIE 1
CUCTEeMAaTH3aIHsl 3HAHUH 110 TeMe
"OCHOBBI
MOJIEKYJIIPHOKUHETUYECKON
teopun"

https://m.edsoo.ru/3PBKBKI6D

166

167

168

169

PesepBubIil ypok. O60011cHIE 1
crCcTeMaTHU3alus 3HaHUH 110 TeMe
"Tepmoaunamuka. TeraoBbie
MaluHb!"

PesepBHrliit ypok. O60011eHNE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"ArperaTHble COCTOSIHUS
BeulecTBa. PazoBble nepexoab"”

PesepBHrlil ypok. O60011eHNE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"OnexTpuueckoe nojue"

PesepubIiil ypok. O6006111eHIE 1
CHUCTEMAaTH3alMsl 3HaHUM 110 TeMe
"IIoCTOSHHBIN IMEKTPUUYECKUI

TOK

https://m.edsoo.ru/IZZC67VF1

https://m.edsoo.ru/1 YSH3LOLN

https://m.edsoo.ru/URWB5SCULE

https://m.edsoo.ru/4ANCOULLOV

170

Pesepubiil ypok. O6006111eHIE 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"Toku B pa3nu4HbIX cpeaax”

https://m.edsoo.ru/WZ02PRIG1

OBILIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

170

16




11 KIIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE PeCypChl
padoThI padoThI

B3anmoneiicTBre MOCTOSTHHBIX
MarHuTOB Y POBOJHUKOB C

1 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MaruuTHoe mnouie.
I'mnoresa Ammepa
BexTop MarHUTHON MHIYKIUU.
[TpuHtmn cynepno3uiuu

2 pHHH ynep . H 1 https://m.edsoo.ru/OYNNES57SO
MarHuTHBIX noneu. Jlunuun
MarHUTHOM MHIYKLIUH
MarauTHoO€e noJie MPOBOIHUKA C

3 1 https://m.edsoo.ru/F10ASACBX
ToKOM. OnbIT Opcrena
Cuna AMrmepa, e€ HampaBieHHE

4 p p 1 https://m.edsoo.ru/1JJEDFSHEN
U MOJTYJh

5 Pemienue 3agau 1 https://m.edsoo.ru/R§OPKEZP4
[Ipumenenue 3akoHa Ammepa.

6 DNeKTpOU3MepUTEIbHbBIE 1 https://m.edsoo.ru/SA2ACKSRB
npuOopbI
Cuna JlopeHia, eé
HaIpaBJIeHUE U MOTYITb.

7 JBr>keHue 3apsKEeHHOU 1 https://m.eds00.ru/6MB8YZ8TN
YACTHUIIbI B OJTHOPOTHOM
MarHuTHOM TI0JIe
Pemenue 3agau 1 https://m.edsoo.ru/FWURORSOE
Pabora cunsl Jlopenna 1 https://m.edsoo.ru/MTHD23745




10

Penrenue 3amau

MaruuTtHoe 1moJjie B BELIECTBE.

https://m.edsoo.ru/GH8JAPHBQ

11 deppomMarHeTuku, napa- u https://m.edsoo.ru/W7THGQBK70
IMaMarHeTUKHA
OcHOBHBIE CBOMCTBa
€ppPOMarHeTHKOB.
12 $epp https://m.eds00.ru/960J4E47D
[Ipumenenue
(dbeppoMarHeTUKoOB
Pemenne 3amau nmo teme
13 " " https://m.eds00.ru/Q8JGTYNHT
MaruuTtHoe noje
Pemenne 3amau mo Teme
14 " " https://m.edsoo.ru/MPCUALFIM
MarnutHoe 1oine
SIBneHne ANEeKTPOMArHUTHOM
15 nHayknuu. I[lotok Bekropa https://m.edsoo.ru/V7BSKAU89
MarHUTHON HHIIYKIIUU
16 O J1C unAyKIIIN https://m.edsoo.ru/8STLELGTJZ
3aKOH 3JIEKTPOMAarHUTHOMN
17 https://m.edsoo.ru/7JEOPOGAR3
unaykuuu Papanes
BuxpeBoe anexTpudeckoe mose.
18 https://m.edsoo.ru/IONVHOINK
Toxu dyko
3J1C ug WU B IBIKYIIUXCS
19 A YKL A yu https://m.edsoo.ru/X00I3RAA1
MIPOBOTHUKAX
20 Pemenue 3amau https://m.eds0o0.ru/ZZTUBO2GQ
21 ITpaBuo Jlenna https://m.edsoo.ru/GIRNARYL9
NunykruBHOCTh. KaTymka
22 WHIYKTUBHOCTH B LIETIH https://m.edsoo.ru/37WBAJCTF

IIOCTOSAHHOI'O TOKa




23

24

SBnenune camounnaykiuu. IJ1C
CaMOMHIYKIIUU

DHeprusi MarHuTHOTO TOJIsS
KaTYIIKHA C TOKOM.
DIIeKTPOMAarHuTHOE IOJIe

https://m.edsoo.ru/99CECGMBH

https://m.edsoo.ru/PS4XRHOGS

25

26

27

Pemenune 3amau

O000111eHrE U CUCTEMATU3 AL
3HAHUH 110 TEME
"DnekTpoauHaMuka"

KoHTponbHas pabota 1o Teme
"OnexkTpoaguHaMuKa"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/WZCM1SBLO

https://m.edsoo.ru/N9QLKI45Y

28

KonebarensHas cucremMa.
CBoOoaubie KOJIeOaHusl.
["apMoHHUYECKHE KOJICOaHMUS

https://m.eds0o0.ru/R7D8WGSTQ

29

30

Kunemarudeckoe u
IMHAMHYECKOE OIMCAHNE
Koe0aTeIbHbIX ABMKEHHI

DHEpPreTUYecKoe OMUCaHUE.
BriBoa muHaAMIUECKOTro
OIMMrUCaHUAg TaPpMOHUYCCKUX
KoJIeOaHui u3 ux
OHEPIreTUYCCKOTO U
KHHEMATUYCCKOT'O OITUCAHUA

https://m.edsoo.ru/GIUGM9ASP

https://m.edsoo.ru/3A83V2VLE

31

32

Ammntyna u asza koaedbaHuit

[Tepuon u yacToTa KOJIeOAHHIA.
[Teproa ManbIx cBOOOIHBIX
KoJIe0aHU MaTeMaTHYEeCKOTO
MasiTHUKA. [leproa cBOOOIHBIX

https://m.edsoo.ru/IRUHIPMT]1

https://m.edsoo.ru/BUSUSUF(04




33

KoJie0aHUM MPY>KUHHOTO
MasiTHUKA

3aryxaromye KojaeoaHusl.

BriHyX1eHHBIC KOJICOaHUSI.
Pe3onanc

https://m.edsoo.ru/TGTITWAUOQO

34
35

36

ABTOKOJIC0AHUS

Penrtenue 3amau
Ypoxk-koHpepeHuus
"MexaHudeckue KoaecOaHusI B
MY3bIKaJIbHBIX HHCTPYMEHTaX"

https://m.edsoo.ru/BW1KOUGVP
https://m.edsoo.ru/XPWCJI9CPJ

https://m.edsoo.ru/DAYGBRUY]J

37

O00011IEHNE U CUCTEMATHU3AIUS
3HaHUH 110 TEME
"MexaHndeckue Koiaeoanus"

https://m.edsoo.ru/SVMHCH]10

38

39

40

41

DJIIeKTpOMarHUTHBIC
kosieOanms. KonebaTenpHbIN
KOHTYP

®opmyna Tomcona. Cs3b
aMIUTUTY/BI 3apsiia
KOHJIEHCATOpa C aMILTUTY 101
CHJIBI TOKA B KOJIe0aTEILHOM
KOHTYpE

3aKOH COXpaHEHUsl YHEPTUU B
HJICaIbHOM KOJIe0aTeIbHOM
KOHTYpE

3aryxaromue

SJICKTPOMArdHuTHBIC KoJIeOaHMUSI.

BriHyXcHHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHus

https://m.edsoo.ru/HSB2WSAPN

https://m.edsoo.ru/RHGLVVKQ5

https://m.edsoo.ru/MMO1P2WQN

https://m.edsoo.ru/4VHII3 UMW




42

43

ITepemennsiii Tok. Peaucrop u
KOH/JICHCATOP B LIETTH
MEPEMEHHOTO TOKa

KaTYH_IKa HHAYKTHBHOCTHU B
ey NnEPEMEHHOr0 TOKa

https://m.edsoo.ru/OG6JQHTOD

https://m.edsoo.ru/6P4EK01H7

44

3akoH OMa 7151 DJIEKTPUYECKON
Oeru nNepeMCcHHOro TokKa

https://m.edsoo.ru/P1FZDISQV

45

46

47

MoniHoCTh IEPEMEHHOI0 TOKA.
AMIUTUTYAHOE U IeHCTBYIOIIEE
3HA4YCHUEC CUJIbI TOKAa U
HaITPSAXKCHUA

Pe3onanc B anekTpuueckoit
[eITn

Pemenue 3amau

https://m.edsoo.ru/6P4CXH152

https://m.edsoo.ru/AYQWXESRA

https://m.eds0o0.ru/OCVLSMIOS

48

WneansHblif Tpancopmarop.
IIpownsBoacTBO, nepenaya u
noTpedIeHUE IEKTPUUECKON
SHEPTUU

https://m.edsoo.ru/F142U7UQR

49

OKOJIOTUYECKUE PUCKH IIPH

IMPONU3BOACTBE JJICKTPOSHCPIUH.

KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTUH B
OBCEIHEBHON KU3HU

https://m.edsoo.ru/UYDMIDXZW

50
51

Pemenue 3agau

Pemenue 3amau

https://m.edsoo.ru/IRS4QM6F2
https://m.edsoo.ru/7UFPFF3KK

52

O00011eHNEe U CUCTEMATU3ALIS
3HAHUU II0 TEME

https://m.edsoo.ru/I6YYY79EQ




53

"DeKTpOMarHuTHbIC
Kosiebanus"

MexaHandecKre BOJIHEI.

XapakTepucTUKU
MEXaHUYECKUX BOJH

https://m.edsoo.ru/OP6YANBXC

54
55

56

CBolicTBa MEXaHUYECKUX BOJIH
3ByK. XapaKTepUCTUKH 3ByKa
Wndpas3Byk u ynpTpa3BykK.
[IlymoBoe 3arpsi3HeHHE
OKpYKAaroIIel cpebl

https://m.edsoo.ru/4S5Q0XKBUX
https://m.edsoo.ru/UEH3ZVKKV

https://m.edsoo.ru/24XDNL1P1

57

58

59

Pemenue 3amau

SJICKTpOMaI‘HI/ITHBIe BOJIHBI.
I/I3J1yquHe QJICKTPOMArouTHBIX
BOJIH

DHeprus ANMeKTPOMArHUTHBIX
BoJiH. CBolicTBa
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWQQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6V 5

60

[IIxana 3eKTpOMarHUTHBIX
BOJH. [Ipumenenune
3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

https://m.edsoo.ru/RZEBKEKVL

61

[TpuHIMTIBI paTHOCBS3U U
TeJIEBUICHUA. Pagnonokamus.
ONeKTpOMarHuTHOE
3arpsi3HEHUE OKpYXKarolen
cpenbl

https://m.edsoo.ru/7JKCCHOBN5

62

KonTponbhas pabota no teme
"Konebanus u BoHBI"

https://m.edsoo.ru/NJT16HVEI




63

64

Cgert. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBETa
Pemmenue 3a1a4 Ha mpyUMeHEHUE

3aKOHa MPSIMOJIMHEHHOTO
pacrnpocTpaHeHHs CBETa

https://m.edsoo.ru/KSRDTMZWV

https://m.edsoo.ru/3H2YL4R41

65

Otpaxxenue csera. [lnockoe
3epkaino. Cepuueckoe 3epKaio

https://m.edsoo.ru/TIX9ZBOSG

66

[Ipenomiienue ceera.
AOGCOTIOTHBIN U
OTHOCHUTEIIbHBIN IMOKA3aTeNb
npesnomiuenus. [lomxnoe
BHYTpPEHHEE OTPa’KEHUE.
ITpenenbHbIN yroJ IOJIHOTO
BHYTPEHHETO OTPa’KEHUS

https://m.edsoo.ru/LNCHJI3MOR

67

Pemenue 3aga4 Ha npUMEHEHUE
3aKOHOB OTPAXKEHUS U
IIPEJIOMJIEHUS CBETa

https://m.edsoo.ru/C4D3UDGG4

68

69

70

Xox J1ydeil B mpu3Me.
Hucniepcust cBera. Crio>KHBIM
cocrtas 6enoro ceera. L[Bet

JInnssl. PoKycHOE pacCTOAHUE
Y ONITUYECKasi CUJIA JINH3bI
[TocTpoenune nzobpaxeHuii B

JIMH3aX U UX CUCTCMax.
YBenuueHue TUH3bI

https://m.edsoo.ru/HYZWS631.2

https://m.edsoo.ru/SXWYEXTXM

https://m.edsoo.ru/6SRTDG4V7

71

Pemenue 3aga4 Ha mocTpoeHue
M300paXKeHH, MOJIy4aeMbIX C
ITOMOILBIO JINH3

https://m.edsoo.ru/YAGCQPWZX




72

I'ma3 kak onTudeckas cucTteMa

Pewenue 3anau. IIpeneinst

https://m.edsoo.ru/OVMKI19EZ

73 MIPUMEHUMOCTHU https://m.edsoo.ru/OENIDYBRZ
F€OMETPUUYECKON ONTHUKH
CKopocCTh CBETA U METO/BI €€

74 https://m.eds0o.ru/UCGBDSEVT
U3MEPECHHUS

75 Hucniepcus ceera https://m.edsoo.ru/1 VIJZOF05

76 WHuTepdepenmus cera https://m.edsoo.ru/ZQB6756KE
KorepeHTHBIC HCTOYHHKH.

77 VYcnoBus HaOMIOACHUS https://m.edsoo.ru/HIXX3PSWN
MaKCHUMYMOB U MUHUMYMOB

78 Pemenue 3amau https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenne naTEpPEpEeHIINU https://m.edsoo.ru/1IISQL6DM

80 Hudpakaus ceera https://m.edsoo.ru/KPOD2N63D
JudpaxknuonHas pemeéTka.

81 VcnoBue HaOMIOICHHS TJIABHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHMYMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE
[Toriepe4HOCTh CBETOBBIX BOJIH.

83 https://m.edsoo.ru/TWKJIKW3NH
[Tonspu3zarnus cBeTa

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeToBBIE SBJICHUS B IPUPOJIE https://m.edsoo.ru/VIWIIR3ES
O00011eHNEe U CUCTEMATU3ALIS

86 . " " https://m.edsoo.ru/ZQ1JZ7TMYC
3HaHu# 1o Teme "OnTrka
KonTponbhas pabota no teme

87 https://m.edsoo.rt/WMVM1ARQU

«Onrukay




88

89

90

91

92

['paHUIIBI MPUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU.
3aKOHBI 3JIEKTPOIUHAMUKHU U
HPUHIUI OTHOCUTEIBHOCTH

[TocTynaTel cnenuanbHOM
TEOPHH OTHOCUTEIBHOCTH

IIpocTpaHCcTBEHHO-BpEMEHHOM
untepsai. [IpeoOpazoBanus
Jlopenna. Ycinosue
MPUYUHHOCTH.
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH.
3ame]IeHre BpEMEHU U
COKpAILEHUE JITUHBI
OHeprust U UMITYJIbC
PENATUBUCTCKOMN YaCTULIBI
CBs13b Macchl ¢ SHEpruen u

HUMITYJIbCOM peHﬂTHBHCTCKOﬁ
HYaCTHUIIEBI. 3Hepr1/1${ ITOKOs

https://m.edsoo.ru/GT085PL4Q

https://m.edsoo.ru/SSVLSW7WK

https://m.edsoo.ru/7ZFTXIX84

https://m.edsoo.ru/GPUPD6117

https://m.edsoo.ru/UOC7GTEMG

93

PaBHOBecHOE TEIIOBOE
W3JIy4YEHHE

https://m.edsoo.ru/YWVZA9QOH

94

95

3akoH cMenieHus Buna

I'umoresza M. Ilnauka o
kBaHTax. DoTOHBI

https://m.edsoo.ru/R1JD6DWAM

https://m.edsoo.ru/RW82CYU&9

96

97

DHeprus U UMNyjibCc GoToHa
®otosdp¢ext. OnpiTer A. T
CroneroBa. 3akOHBI
doroapdexra

https://m.edsoo.ru/14SLLOJ97

https://m.edsoo.ru/NM4VEIDIM




98

99

VYpaBHeHue DUHIITEHHA 114
dororddekra. "Kpachas
rpanuna” goroaddexra
Jasnenne ceera. OnbrTel I1. H.
JleOeneBa

https://m.edsoo.ru/DOQYSU4GM

https://m.edsoo.ru/I746VP412

100

101

102

103

BoJsiHOBEIE CBOWCTBA YaCTHIL

Bosnubl ne bpoins. [{nuna
BOJIHBI J1e bpoilist u pasmepsl
00J1aCTH JIOKaIU3aH
JBUKYLIEHCS YaCTHUIIbI
KopnyckynsapHo-BOJIHOBOI
JyaJn3m

Judpakius 37eKTpOHOB Ha
KpHCTaiax

https://m.edsoo.ru/UMEW9AOCE

https://m.edsoo.ru/MVA3A30ZQ

https://m.edsoo.ru/2XMBTMSAQ

https://m.edsoo.ru/XH242PNOK

104

Crneuunduka usmepeHuii B
Mukpomupe. COOTHOIIEHUS
HEOIPEIETEHHOCTEN
I'eitzenbepra

https://m.edsoo.ru/BMLQCWUG6S

105
106

Pemenue rpaduyeckux 3amau

Pemenue pacu€rHbix 3amay

https://m.edsoo.ru/D20O7BTWDJ
https://m.edsoo.ru/ZUBH25VIV

107

KonTponbHas pabora no
temam: "OcHoBel CTO",
"KopryCckymsipHO-BOITHOBOM
Jyanusm"

https://m.edsoo.ru/U4HQ8CZ90

108

109

OnbITH IO UCCIIETOBAHHIO
cTpoeHus aroMa. [lnanerapHas
Mozenb aroma Pesepdopaa

ITocrynarser bopa

https://m.edsoo.ru/SMMRTGFK 1

https://m.edsoo.ru/SWVS5SUNSJ




110

111

Buapl ciektpoB. CriekTp
YPOBHEW dHEPrUU aTOMa
BOZIOpOAA

CHOHTaHHOE U BBIHYK/JEHHOE
U3JIy4eHHUE CBETa

https://m.edsoo.ru/T6T3FTQ6Y

https://m.edsoo.ru/WJ9SLAOOQOP

112

113

114

115

Jlazep

Hyxknonnas mozgens sigpa
['eitzen6epra-Banenko. 3apsn
¥ MacCOBOE YHUCIIO sI/Ipa.
W3oTomnbl. PagnoakTHBHOCTE

3aKOH paJIuOaKTUBHOTO
pacmnana. CBolicTBa
MOHU3HUPYIOIIETO U3ITYYCHHUS.
BinustHue pannoakTMBHOCTH HA
JKUBBIE OpPTaHU3MBI.
Jo3nmerpus

OHeprus CBA3U HYKJIOHOB B
sanpe. Snepusie cuibl. edext
Macchl sapa. AnepHsbie
peakuuu. SInepHsle peakTopsl.
[IpoGnems! ynpaBisieMoro
TEPMOSIIEPHOTO CUHTE3a.
OKOJIOTUYECKHUE ACTIEKTHI
pa3BUTHUSA SAEPHON SHEPreTUKU

https://m.edsoo.ru/CAG7KBIQ7

https://m.edsoo.ru/JIGIMALCVV

https://m.edsoo.ru/SQM2PG4J1

https://m.edsoo.ru/YOQ4MRH2H

116

Meroapl perucTpannuy u
HCCIIETOBAHUS DJIEMEHTAPHBIX
yactull. OyHIaMeHTaIbHbIE
B3aMMOJICUCTBUSI. bapuoHBl,
ME30HEBI U JICIITOHHI.

https://m.edsoo.ru/1EJHULHDS5




117

118

[IpencraBnenue o CtangapTHOM
Mozaenu. KBapk-rimtooHHast
MO/IeJIb aJJPOHOB

dusuka 3a npeaeamMmu
CrangaptHoi Mmoaenu. TémHuas
MaTepusi U TEMHas YHEPTHUS.
EnuncTBO hmznueckoit
KapTUHBI MUPA

OTtanel Pa3sBUTHA aCTPOHOMMUHU.
3HaueHHE ACTPOHOMUH

https://m.edsoo.ru/A6IWSWE47Z

https://m.edsoo.ru/KG802NR9U

119

120

[IpruMeHHMOCTb 3aKOHOB
bu3HKY 11 OOBSICHEHUS
MPUPObI KOCMUYECKUX
00BEKTOB. MeTo bl
aCTPOHOMHUYECKUX
UCCIIEI0BAHUI

CoBpeMeHHbBIE ONITHYECKUE
TEJIECKOIIbI, PaANOTENECKOIIbI,
BHeaTMoc(epHasi acTpOHOMUS

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE

121

Bug 3Bé3nHoro Heoda.
Co3zBe3nusi, apKue 3BE3/IbI,
IUIAHETHI, UX BUIUMOE
IBIDKEHUE

https://m.edsoo.ru/TNSSKWOTY

122

Conneunas cucteMa. CoJHIIE.
CoJrHeyHast akTUBHOCTb.
Uctounuk sneprum CosHia u
3BE3]

https://m.edsoo.ru/UGLWTUXUH

123

3BE31IBI, NX OCHOBHEIE
XapakTepuCTUKHU. /lnarpamMmma

https://m.edsoo.ru/1 XHH46BIR




124

"CreKTpagbHbINA Ki1acc —
CBETUMOCTB"

3Be3 bl T1IaBHOU
[IOCIEI0BATEILHOCTH

https://m.edsoo.ru/IF3TMPIO1

125

BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS
0 MPOUCXOXKJICHUU U IBOJIIOIIUU
CoJHia ¥ 3B€31. DTallbl )KU3HHA
3BE3]

https://m.edsoo.ru/Y3IMJO6ZTY

126

Mineunsii [Iyte — Hama
lNamakTuka. TUIbI ranakTHK.
Yépuble ObIPHI B ApPAX
raJIakKTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Paciumpenue
Bcenennoii. 3akon Xab0:ma.
Teopus bonbmoro B3peIBa.
PennkroBoe n3inyuenue

https://m.edsoo.ru/UCGDOBD7Y

128

129

MacmirabHast CTpyKkTypa
Bceenennoii. MeraranakTuka
Hepeménnsie mpoOiembl
ACTPOHOMHUHU

https://m.edsoo.ru/XTCIKQGX4

https://m.edsoo.ru/WCAIUBA2Q

130

Pu3nYecKuil NPAKTUKYM 110
teMme "UccienoBanue
MAarHUTHOTO IIOJIS TIOCTOSHHBIX
marauToB" unn "UccienoBanue
CBOWCTB (peppOMarHeTHKoB"
nnu "MccaenoBanue qeicTBUS
IMOCTOSHHOT'O MarHuTa Ha
pamMKy ¢ TOKoM"

https://m.edsoo.ru/OJIEYJBSH




131

DuU3nYeCKui MPAKTUKYM I10
teme "M3mepeHue cuibl
Awmrnepa" win "U3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "Onpezaenenue
MarHUTHON UHIIYKIIUU Ha
OCHOBE U3MEPEHHUSI CUJITBI
Awmmnepa"

https://m.edsoo.ru/S67ERZSQT

132

Pu3nYeCKU IPAKTUKYM 110
teme "HccnenoBanue SBIICHUS
3JIEKTPOMarHUTHOM MHAYKUIUN"
nm "OnpeneneHne HHAYKIUU
BUXPEBOTO MarHUTHOTO TOJIs"

https://m.edsoo.ru/6041UI80D

133

Pu3nYECKU IPAKTUKYM 110
teme "MccnenoBanue siBIEHUS
camouHaykiuu" unm "Coopka
MOJIEJIH JIEKTPOMAarHUTHOTO
reseparopa"

https://m.edsoo.ru/FNW63917S

134

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3mepenue nepuoaa
CBOOOIHBIX KOJICOaHUM
HUTSHOTO U MIPYKUHHOTO
MasTHUKOB"

https://m.edsoo.ru/GAXGU69KA

135

Pu3nYecKuil NPAKTUKYM 110
teme "IIpeoOpa3oBanue
SHEPTUU B MPY>KUHHOM
MasiTHUKE"

https://m.edsoo.ru/SJ3HWUJFI

136

®u3NYECKUil IPAKTUKYM 11O
teMme "Hcciaenosanue

https://m.edsoo.ru/LNOY8SMGT9




MIEPEMEHHOT0 TOKa Yepes
[10CJIEI0BATENBHO
COEIMHEHHBIE KOHJEHCATOP,
KaTyILIKY U pe3ucTop’ uin
"HUccnenoBanue pabOThI
MCTOYHUKOB CBETAa B LIETIH
MEPEMEHHOTO TOKa"

137

Pu3nYeCKU IPAKTUKYM 110
teme "M3ydyeHue napameTpoB
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

dusnueckuil NpakKTUKyM 10
teme "M3mepenue nokasarens
MIPEJIOMJICHUS CTEKJIa" WIIH
"ITonryueHne n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia u
JTUH3BL"

https://m.edsoo.ru/PSFJZF82U

139

140

Pu3nYeCcKuil NPAKTUKYM 110
teMme "Ucciaenosanue
3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelecTBa (Ha
IpUMepe )KUIKUX JIUH3)" WK
"U3mepenune poKycHOTO
pPacCTOSHUS PACCEUBAIOIIUX
auH3"

Pu3nYecKuil NPAKTUKYM 110
teme "HaGmoienue
TQpakuuu, HHTephEpeH NN U
noJisipu3anuu ceera'

https://m.edsoo.ru/Q0Q2UZ8N9

https://m.edsoo.rt/RIEYWY7CM




141

DuU3nYeCKui MPAKTUKYM I10
teme "OrnpeneneHue UMITyJibca
Y SHEPTUH PENSATUBUCTCKUX
yactull (1o ¢otorpadpusm
TPEKOB 3apsDKEHHBIX YaCTHI] B
MarHuTHOM ToJie)"

https://m.edsoo.ru/OTLRWY3PW

142

PuU3NYECKUN IPAKTUKYM 110
teme "M3MepeHne nocTossHHOM
IInanka Ha OCHOBE
uccienoanus Gporodadpdexra"
nnu "UcciaenoBanue
3aBUCHMOCTH CHJIBI TOKa Yepe3
CBETOJIMO]T OT HaNpsHKEHUs"

https://m.edsoo.ru/Y34AXONLN

143

Pu3nYECKU IPAKTUKYM 110
teme "HccienoBanue criekTpa
pa3peKEeHHOr0 aTOMapHOT O
BOJIOPOJa U U3MEPEHUE
noctosiHHoM Punbepra”

https://m.edsoo.ru/8PYJEZYBO

144

145

Pu3nYeCcKuil IPAKTUKYM 110
teMme "HcciaenoBanue
pazroaKTUBHOTO (OHA C
UCIIOJIb30BaHUEM J103UMeTpa”
i "M3yueHue noriomeHus
0OeTa-vyacTHIl aTFOMUHHEM"

Pu3nYecKuil NPAKTUKYM 110
teme "HaOmroaeHus 3BE3THOTO
HeOa HeBOOPYKEHHBIM TJIa30M C
HCTIOJIb30BAaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUN

https://m.edsoo.ru/C3HISS5E4

https://m.edsoo.ru/PR4K0O0VZY




JUTSL OTIPEJICIICHHS TIOJIOKCHHS
HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3usi CeBepHOTo
HOJIyLIApHsl U IpKUe 3BE3/1bI"
vy "HaOnroneHns B TEIECKOIL
JIyHbI, UIaHET, TYMaHHOCTEN U
3BE3HBIX CKOIJIEHUN"

146

147

O00011IeHIE U CHCTEMATHU3AIINS
3Hanuil. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMaIbHON
1 dTUYECKOH cdepax
eITEIbHOCTH YeJIOBEKA

O06o00mIeHrne U cUCTeMaTH3aIs
3HaHuil. Posib 1 MecTo Qpu3nku
Y aCTPOHOMHUU B COBPEMEHHOMU
Hay4yHOU KapTHUHE MHUpa

https://m.edsoo.ru/XABKPSEJ3

https://m.edsoo.ru/G145HOQT3W

148

149

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb dusnueckoi
Teopuu B (HOPMUPOBAHUU
npecTaBiIeHui o Gpu3NIecKoi
KapTUHE MHUPA, MECTO
(bu3NYECKOM KapTUHBI MUPA B
001IeM psIy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJIE
O06o011eHre U cucTeMaTH3alus
3HaHu# 1o teme "Kunemartuka"

https://m.edsoo.ru/AOX66XKGX

https://m.edsoo.ru/34RK44YVZ




150

151

O000111eHNE U CUCTEMATU3 AL
3gaHui 1mo teme "Kunemaruka"

O000111eHrE U CUCTEMATU3 AL
3HaHu# 110 Teme "Jlunamuka"

https://m.edsoo.ru/EOD18QXGW

https://m.edsoo.ru/VTQF4UOXU

152

O00011IeHNE U CUCTEMATHU3ALUS
3gauni o reme "CraTtuka
TBeporo Tena'"

https://m.edsoo.ru/ASCPS8EJHX

153

154

155

156

157

O00011IEHNE U CUCTEMATHU3AIUS
3HAHUU 110 TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHu# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

O0o001IcHNEe U CHCTEMATH3aIINS
3HAHUM 10 TeMe
"Tepmonunamuka. TemnnoBbie
MaluHb"

O06o0011eHNEe U cUCTeMaTH3aIHs
3HaHMUU 110 TeMe "ArperaTHble
COCTOsIHUS BelecTBa. Pa3oBble
nepexonpl”

O00011eHNEe U CUCTEMATU3ALIS

3HAHHUHU II0 TEME
"Onexrpuueckoe nomue"

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH

https://m.edsoo.ru/10P456WO8

https://m.edsoo.ru/VOTG69RUR

https://m.edsoo.ru/76P5KZV5A

158

O00011eHNEe U CUCTEMATU3ALIS
3ganui 1o tTeMe "IlocTosSHHbBIN
AEKTPUYECKUH TOK"

https://m.edsoo.ru/86VR2HMRIJ




159

160

161

O000111eHNE U CUCTEMATU3 AL
3gaHui 1o teme "Toku B
pa3Iu4HbIX cpenax”

O000111eHrE U CUCTEMATU3ALMS
3HAHUM 110 TeMe "MarautTHoe
mosne"

PesepBHeIit ypok. O600IICHHE
M CUCTEMaTH3alis 3HaAHUH 110
TeMe "DIeKTpoMarHuTHas
UHOyKOusA"

https://m.edsoo.ru/ESIK 18H3F

https://m.edsoo.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZLUR7

162

PesepBHeIit ypok. O000IICHHE
U CHCTEMATH3allHs 3HAHUH 110
TeMe "MexaHnuecKkue
Kosnebanus"

https://m.edsoo.ru/3FO7MLKSL

163

Peseprubiil ypok. O600611eHIE
¥ CHCTEMAaTH3alus 3HAaHUK 110
TeMe "DIeKTpOMarHUTHbIE
KoeOaHus"

https://m.edsoo.ru/FM1LEP76S

164

Pesepubriil ypok. O6006111eHIE
W CUCTEeMaTH3aIs 3HaHUH 110
TeMe "MexaHn4YecKHUe U
3JIEKTPOMAarHUTHbIE BOITHBI"

https://m.edsoo.ru/JDEW35XXF

165

166

Peseprubrii ypok. O60611eHIE
U CHCTEMAaTH3aIHs 3HAHUN T10
teme "OnTuka"

PesepBHrIit ypok. O6001ICHHE

WA CUCTEMATU3AaLMs 3HAHUM 110
teme "Ocuoel CTO"

https://m.edsoo.ru/WILMATIT6

https://m.edsoo.ru/NB6V3ZB81




167

168

169

170

PesepBHbIil ypok. O600611IeHIE
U CHCTEMAaTU3alus 3HAHUN T10
teme "KopnyckynspHo-
BOJIHOBOM Jtyasinu3m"
PesepBHbIil ypok. O6006111cHIE
U CHCTEMaTHU3alus 3HAaHUU 110
teme "®uznka aroma"

PesepBubiit ypok. O60011eHIE
Y CUCTEMaTH3alis 3HaAHUH 10
teme "duznka aTOMHOTO Spa 1
3JIEMEHTAPHBIX YaCTHUII"

PesepBHeIit ypok. O000IICHHE
U CHCTEeMaTu3allus 3HAaHUU 110
TeMe "DIeMEeHThI
actpouzuxu”

https://m.edsoo.ru/3G6FJ3FFN

https://m.edsoo.ru/HGF8GQ8AS

https://m.edsoo.ru/3RSUU1P8G

https://m.edsoo.ru/GQDTDS8IRQ
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM IMPOI'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJIb U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TPAaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJIETICH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHCTEMa OTcuéTa, aOCOJIIOTHO
TBEPAOE TEJI0, UJICANbHBIN I'a3; MOJEIN CTPOCHHUS Ta3oB, >KUJIKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DSJIEKTPUUECKUH 3apsi — IMpU PELICHUU
buznyeckux 3ama4y

10.3

PacniosnaBath (usnyeckue siBieHUs (MpoOLEcChl) U OOBACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKHM, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOCHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE IMPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE IMajieHue Tell,
JIBIDKEHUE 0 OKPYKHOCTH, MHEpIMs, B3aumoeicTue ter; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHHUE )KUKOCTEH 1 TBEPABIX TEJI, U3BMEHEHHE
o0bEMa TeN MpH HarpeBaHUM (OXJAXKICHHWHU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJACHCcalus, IUIABJIEHUE, KPUCTAJUIM3AlMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIIEHNE JaBJICHUS raza Mpu €ro HarpeBaHuU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
U30IPOLIECCaX; IEKTPU3ALUs TeJl, B3aUMOIEHCTBHE 3apsI/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHIKCHHC, HCIIOJIb3YA (bI/I3I/ILIeCKI/Ie
BCJIIMYMHBI: KOOpAWHATA, IIYThb, MNCPEMCUHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jla, KWHCTUYCCKAas SOHEPIrus, IOTCHIUAaIbHAaA
SHEPTUsid, MEXaHUYCCKasA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPU OITUCAHUHA
IMPaBUJIbHO TPAKTOBATH (1)H3H‘ICCKPII>1 CMBEICJT UCITOJIB3YEMBIX BCIIMYUH, UX
0003HAYCHHS U CAVHUIIBI, HAXOIUTH (I)OpMy'J'H:I, CBA3BIBAOIINUC JTAHHYTO
(I)I/IBI/I‘{CCKYIO BCJIIMYUHY C APYTHUMHU BCINYHNHAMU

10.5

OnuceiBaTh M3yYCHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIIOBBIC SBJICHWS,
UCTIOJB3YS (PU3UYECKHE BETMUNHBIL: JaBJICHUE T'a3a, TEMIIEPATypa, CPETHSS
KHHETHYEeCKass ~ DJHEPrus  XaOTHYECKOTO  JBWKCHHS  MOJICKYIL,
CpeIHEKBaJIpaTUyHasi CKOPOCTh  MOJIEKYJ, KOJHYECTBO  TEIJIOTHI,
BHYTpPEHHSIsI dHEprusi, padora raza, kKodQ(HUIMEHT MOJIE3HOTO ACHCTBHUS
TEIIOBOTO IBUTATEIIS; IPH ONMKUCAHUY MTPABIIIBHO TPAKTOBAThH (PHU3UUECKHIA
CMBICTT MCTIOJIb3yEeMbIX BEITUYHH, X 0003HAYCHUS W €IUHUIIbI, HAXOIUTh
(bOpMyIBI, CBS3BIBAIOIIAE NAHHYIO (U3UYECKYIO0 BEIUYMHY C IPYTUMHU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3YyYEHHBIE JJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLIECCHI), UCIOIb3Ys (PU3NUECKUE BETUUHHBI:
JIIEKTPUYECKUHN 3apsf, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTh I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IIOTCHLUHUAIOB; IIPU ONUCAHWM IIPABUIBHO
TPAaKTOBaTb  (PM3UYECKUH  CMBICI  HUCHOJb3YyEMBIX  BEJIWYMH, UX
0003HauEHHS U €AMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO
(U3NUECKyIO BETUUMHY C IPYTHUMHU BEIIMYHMHAMU

aHAJTM3UPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOJB3YS
(dbu3HYecKre 3aKOHBI M MPUHIIMIIBL 3aKOH BCeMHUpPHOTOo TaAroTeHus, I, Il u
III 3akonsl Her0TOHA, 3aKOH COXpaHEHHUSI MEXAHUUYECKON IHEPIUH, 3aKOH
COXpAHCHHSI HMITYJIbCA, WPHHIMII CYIEPHO3UIUN  CHJI, T[PHUHIIHII
paBHOMpaBUs  WHEPIHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJIEKYJISAPHO-
KHHETHYECKYI0 TCOPHIO CTPOCHHSI BEILIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpelHeW KHHETHYECKON SHEPruu TEIUIOBOTO JBHKCHHUS MOJIEKYT C
a0CONIOTHOW TEeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUsI ANEKTPUUYECKOTO 3apA/a, 3akoH KynoHa; mpu 3ToM pa3nnyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHUE U
ycloBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TPUHIMUIIBI JIEWCTBHUS MAIlIMH, TPHUOOPOB U
TEXHHUYECKUX YCTPOWMCTB; pa3inyaTh yCJIOBHS UX 0€30MacHOTO
HCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HU

10.9

BremomaaTh OKCIICPUMCHTBI IO HCCJICIOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN M
IIPOLIECCOB C MCIOJIb30BAaHUEM IIPSIMBIX M KOCBEHHBIX M3MEPEHMU; IIPU
3ToM (opMmynupoBaTh mpoOiemy (3agadyy) M THUOOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYA0BaHMS,
IPOBOJIUTH OMBIT U (POPMYIMPOBATH BHIBOBI

10.10

Ocy1ecTBIsITh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPY 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3UYECKUMH BEIUYMHAMH C
WCIIOJIb30BAaHUEM TIPSMBIX HM3MEPEHUN; TPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3YJbTAaThl TIOJYYCHHOW 3aBUCUMOCTH
(GU3UYECKUX BEIMYMH B BUE TAOMUIl U TpaduKOB, JAeNaTh BBIBOIBI 11O
pe3ynbTaTam MCCIIeIOBAHMS

10.12

Cobumoate paBuiia 6€30MacHOro TPyZAa MPU MPOBEACHUN UCCIICTOBAHHMA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BaAHUEM U3MCPUTEIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

10.13

Pemate pacuy€rHble 3a7auM C SIBHO 3aJaHHOM (DU3MYECKOH MOJIEINbIO,
UCTIONB3Ys (pr3HuecKue 3aKOHBI U IPUHLUIIBL; HA OCHOBE aHAJIN3a YCIOBUS
3aJjauy BEIOUPATh (PU3HUECKYIO MOAEIb, BBIACIATh (PU3HMUECKUE BEINIUHBI
u (GopMysbl, HEOOXOIUMBIE I €€ pELIeHHs, MPOBOIUTH PAaCUEThl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HAUEHUs (PU3NUECKON BEITMYMHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKU
HENPOTUBOPEUHMBYIO IIEMIOYKY PACCYXIECHUNH C OMNOpON Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKA, CTPYKTYpUPOBAHMUS,
UHTEpPOpETallMd M TPEJICTaBICHUS Y4eOHOH M HAyYHO-IOIMYJSPHOM
UHpOpMaLlMY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHaAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIUIo

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTUHI

10.17

10.18

Hcnonp30BaTh TEOpETHUECKHIE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HH
s obecniedeHust 0€30MacHOCTH TMpH  oOpalieHuH ¢ npudopamMu H
TEXHUYECKUMHU YCTPONUCTBAMH, JJISi COXPAHEHHSI 3J0POBBS U COOIIOICHHS
HOPM 3KOJIOTUYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaGoraTe B rpymnme ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLUAIBHBIX DPOJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHATIBHO PaclpeAesTh 00sS3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CHUTyalUAX, aACKBATHO
OLCHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYyHIlbl B PCUHICHUC
paccMaTpuBaeMoi TPOOIEMBI

11 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

11.1

11.2

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbI CpeIHero 001ero odopasoBanusi

JleMoHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO (GU3UKU B (POPMUPOBAHUH
COBPEMEHHOI Hay4HO! KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJOIHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuTHIBaTh T'PAHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENIEH:
TOYEYHBIN AIIEKTPUUYECKUI 3apsii, SAAEpHas MOJENb aToMa, HYKJIOHHas
MO/IEJIb aTOMHOT'0 Si/ipa MPH peleHNH (PU3NIecKuxX 3a1a4

11.3

Pacno3naBath Qu3nueckue siBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJMHAMUKH U KBAHTOBOM (DM3UKH: dJIEKTpHUUECKas
POBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JIEHCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJIGKTPOMATrHUTHAs MHIYKIUS,
JIeHICTBME MarHUTHOTO 10JI1 HA IPOBOAHMK C TOKOM U IBUXKYILUICS 3apa,
AIIEKTPOMarHuTHBIE KoysiebaHus W BOJIHBI, IPSIMOJIMHENHOE
pacrpocTpaHeHHE CBeTa, OTpa)KCHHE, NpeloMiieHHe, HHTepdepeHuus,
JU(pakuus U NOJIspU3alus cBeTa, AUCIEpCus cBeTa, (POTONIEKTPUUECKHUM




s ekt (poroaddexT), cBeToBOE NaBlIeHNE, BOSBHUKHOBEHUE TMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJA, CCTECTBEHHAas W HCKYCCTBEHHAs
PaarOaKTHBHOCTh

11.4

OrnuchiBaTh U3yYEHHBIE CBOMCTBA BEIIECTBA (2JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, OJIIEKTPUUECKYIO MPOBOAUMOCTh PA3JIMYHBIX CpEl) U
AJIGKTPOMATrHUTHBIC SBJICHHS (TIPOIECCHI), UCTONB3Yys (hU3UUECKue
BEJIMYUHBI:  DJICKTPUUECKUH  3apsl, CHJAa TOKa, JJICKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTHUBIICHUE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHAYKIMS MarHUTHOTO IOJs, cuja Ammepa, cuia
JlopeHia, WHIYKTUBHOCTh KATYIIKH, OJHEPTHUsl JJICKTPUUYCCKOTO |
MarHMTHOTO TMOJICH, TEPHOA M YacTOoTa KoJIeOaHW B KoJeOaTeIbHOM
KOHTYype, 3apsii M CWia TOKa B TIPOLECCe TapMOHUYECKHX
AJICKTPOMArHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI;, IPU ONHUCAHUU TPABHILHO TPAKTOBATH (PH3UUECCKHUI CMBICIT
UCIONB3YEMBIX BENUYMH, HMX O0O3HAUYeHUs M EAMHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE AAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMU

11.5

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJIB3Ys
(Gu3HYECKUE BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJIH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, OHEPrusi M HMIyJIbc (OTOHA, TEPUOA
MOJTypacmnajia, YHEPTUsl CBA3M aTOMHBIX sJEp; MPH ONMHUCAHUU TPABUIBHO
TpakToOBaTh  (U3MYECKUH  CMBICI  HCIONB3YyeMbIX  BEJIUYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JTaHHYIO
bu3MYECKYI0 BEIMYMHY C JPYTUMU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(U3UIECKON BETMYUHBI

AHanu3upoBath  (pU3MUYECKHE TPOLECChl M SBJCHUS, HCHOJIb3YA
¢usmyeckre  3aKOHBI W NPUHOMIBL  3akoH  OMma,  3aKOHBI
MIOCJIE0BATEIBHOIO U NApaJUIEIbHOTO COEIMHEHNS TPOBOAHUKOB, 3aKOH
xoyns — JleHma, 3akOH DSJEKTPOMarHUTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHHs CBETa,
3aKOHBI MPEJIOMJICHHSI CBETa, YpaBHeHHE DWHINTeHa it hoTodddexTa,
3aKOH COXpaHEHHUS HHEpPruH, 3aKOH COXPAHEHHS WMIIYJIbCca, 3aKOH
COXPaHEHMsI DJIEKTPHUYECKOro 3apsaa, 3aKOH COXPaHEHHs MaccOBOTO
qucia, NocTynarsl bopa, 3aKoH paJnOakTUBHOIO paclaja; MpU ITOM
pasnnyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa, €ro MaTeMaTH4ecKoe
BBIpQ)KEHHUE U YCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Omnpenenars HampaBlI€HUE BEKTOpAa WHAYKIMM MAarHUTHOTO  IOJIA
IIPOBOAHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh ¥ ONMHUCHIBATH M300pa)KEHUE, CO3aBAEMOE TIJIOCKUM 3€pPKaJIOM,
TOHKOHU JIMH30H

11.9

BBINONHATE KCHIEPUMEHTHI 10 MCCIIEJOBAHUIO (U3NYECKUX SIBICHUU U
IPOIIECCOB C HCIOJIB30BAHUEM NPSMBIX M KOCBEHHBIX M3MEPEHMM; MpU
3TOM (QopMmynupoBaTh mpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOTro




HKCIEPUMEHTA, COOUPATh YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYIOBaHHMS,
MPOBOAUTD ONBIT U (POPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIUYHH;
[P 3TOM BBIOMpATh ONTHUMAJBHBINA COCOO M3MEPEHHUs U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUI

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C HCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3MYECKUX BEIUYHH B BUJC
Ta0JIUIl ¥ TPadUKOB, IeTaTh BHIBOIBI TI0 PE3yIbTaTaM HCCIICIOBaAHUS

CoOmoath npaBuiia 6€30MacHOTO TPy P MPOBEJCHNUH UCCIICIOBAHUM
B paMKax Y4eOHOro OSKCIEpHMEHTa, Y4eOHO-HUCCICIOBATEIBCKON U
HPOEKTHOW JESATENbHOCTH C UCTIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHbie 3amaud C SBHO 3aJaHHON (PU3MUYECKOW MOJEIBIO,
UCIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJ1auM BEIOUPaTh (PU3UYECKYIO MOJIEIb, BEIICTSATH (PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXomuMBbIe ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PH3UICCKON BEITMUHHBI

Peniate Kau4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JOTHYCCKHU
HCMIPOTUBOPCUUBYHO ILCIIOYKY paCCY)K,[[eHI/Iﬁ C OHOPOﬁ Ha H3Y4YCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHbIE TEXHOJOIMM JJs TOHMCKa, CTPYKTYpUpPOBaHMUS,
UHTEpHpeTallud M TpeJICTaBleHUs] Yy4eOHOH M Hay4YHO-IOIYJSPHOM
uHpOpMaLUY, TOJYYEHHOM M3 pasiIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIUio

OOBSACHATh NPUHIUIBI JEUCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB;, pa3iuyaTh YCIOBUS HX O€30MacHOr0 WCIHOJIb30BAaHUS B
OBCEIHEBHON XU3HU

11.17

[IpuBoauTe mHpUMEpHl BKJIAJa POCCHUMCKUX U 3apyOekHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecrieyeHus: 0e30macHOCTH MpH oOpalleHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JJISi COXPAaHEHHS 37I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKPY’KaloOIIeH cpene

PaGoTtare B rpymme ¢ BBINOJIHEHHEM Pa3IMYHBIX COLMAJIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO PACIPENENATh 00s3aHHOCTH
U TUTAHUPOBAaTh ACATEIBHOCTh B HECTAHJAPTHBIX CHTYAIUSX, aJIEKBATHO
OIICHWBATh BKJIAJ KaXXJOTO W3 YYAaCTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi TPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O I[TIO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbsie mMeTonbl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B IMPOLIECCE MO3HAHUSA
MPUPOBL. DKCIEPUMEHT B (U3HKE

1.2

MogenupoBanne  (QU3HYECKHX  SBICHUH U
npoueccoB. Hayunble runoressl. ®usznueckue
3aKOHBI W Teopuu. ['paHUIBl NPUMEHUMOCTHU
¢busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUSI.
Ponrb u wMecto ¢usuku B (HopMHUpPOBAHHU
COBPEMEHHON HAayyHOM KapTUHbBl MHpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHUKA

KNMHEMATHUKA

Mexannueckoe  aBmkeHHE. OTHOCHTEIBHOCTH
MEXaHMUYECKOTro JABIKeHHA. (CucreMa oOTcyéTa.
Tpaexropus

[lepemenienne, CKOpocTh (CpedHsisi CKOpPOCTD,
MTHOBEHHas CKOPOCTb) u YCKOpEHHE
MaTepualbHOM TOYKM, HMX MPOEKIMU Ha OCH
cucteMbl koopauHat. CloXeHUe MepeMenieHud u
CII0KEHHE CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTU U NEPEMEIICHUS MATEpUaIbHON TOYKU OT
BpEMEHU

CpoOoaHoe magieHre. Y CKopeHue cBOOOTHOTO
nageHus

KpuBonuneiinoe JIBUYKEHUE. PaBHOMepHOE
JBHKEHHE MaTepUAIbHON TOUKH MO OKPY>KHOCTH.
VYrioBasi CKOpOCTb, JIMHEHHAsE CKOPOCTh. [lepuoa n
yactoTa. LleHTpocTpeMuTenbHoe yCKOpeHue

2.1.6

TexHu4eckue yCTpOMCTBA: CIUIAOMETP, JBUKECHUE
CHapsAI0B, LICTIHBIC U PEMECHHBIE TIEpeaadn




2.2

2.3

[TpakTueckue paboThl. M3MepeHne MrHOBEHHOM
ckopoctd. MccrnenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMCHHBIMU TEJI0M 3a
IIOCJIEZI0BATEbHBIC PABHBIC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JBMJKEHUU C HAdaJbHON
CKOpPOCTBIO, paBHOW HyNw0. M3ydeHue IBUKEHUS
LIapHKa B BA3KOM KUIAKOCTU. M3ydeHue nBHKEHUS
Tea, OpOIIEHHOTO TOPU30HTAIBLHO

JUHAMUKA

2.2.1

IIpunnun otHocutenbHOCTH ['amunes. IlepBwiid
3ak0oH Hprorona. IHepuuanbHble CUCTEMBI OTCUETA

222
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Macca Tena. Cuia. HpI/IHI_II/IH CYIICPIIO3UIIUH CHIT

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoit cucreme orcuéta (UCO). Tperuit
3akoH HploTOHA [17151 MaTepHallbHbIX TOYEK

224

3akoH BCEMHUPHOTO TAroTeHHs. Cuia TSIKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIBXKEHHUS U cuila TpeHus nokost. Kosppuument
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUU Tela
B )KMJIKOCTHU HWJIU Ta3e

227

[MocTynmarensHOe | BpallaTeNbHOE JBIKCHHE
a0COIOTHO TBEPAOrO Tea

228

229

2.2.10

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAallCHHS.
[Timeyo cuitbl. YciioBHsl paBHOBECHS TBEPIOTO TEa
B ICO

TexHuueckue YCTPOﬁCTBaI MHNOAIIHUITHHUKH,
ABMIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka Mo HaKJIOHHOW IMJIOCKOCTH MOJ JEHCTBUEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B JAePOpMUPYEMOi
NPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILIEHUS

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

NUmnynbc  MarepuasbHOM  TOYKH,  CHCTEMBI
MaTepuaigbHbIX  To4ek. Mmmynsc cunbl
HN3MCHCHUC UMITYJIbCA TCIIa

232

3akoH coxpaHeHusa umiyinsca B MCO. PeaktuBHOE
JIBUKCHHE




233 Pabota cuibl
234 MONIIHOCTE CHJIIBI
235 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o TeopeMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. [loTeHManbHas SHEPIUst
236 yhpyro nepopMupoBaHHON HPYKHUHBI.
o [MoTeHumanbHAS SHEPrus Tena BOIM3H
IIOBEPXHOCTU 3€MJIU
[ToTeHunanbHble U HENOTEHIMAJIbHBIE CUIIBL. CBSI3b
)37 paboOThl HENOTEHUHUAIbHBIX CHUJI C H3MEHEHHEM
o MEXaHUYCCKOW DSHEPrud CHCTEMBl TeJl. 3aKOH
COXpaHEHMsI MEXaHUYECKON IHEPTUU
2.3.8 Yipyrue u Heylpyrue CTOIKHOBEHUS
3.9 TexHudyeckne yCTpOMCTBA: JBUXKEHUE  PAKET,
o BOJOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[Ipaktnueckue  pabotel.  M3yueHue  cBsi3u
5310 CKOpPOCTEHl  Ten  HOpu  HEyNpyrom  yaape.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3BMEHEHUEM
MEXaHWYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHASA ©®U3UKA U TEPMOANMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM Teopuu. BpOyHOBCKOE NBHKEHHE.
Huddyzust. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

Mogenu cTpoeHus ra3oB, KUIKOCTEH U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEI[ECTBA HA OCHOBE
ATUX MoOJeJei

Macca  monekyn.  KommuecTBO — BemiecTsa.
[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. lllkana remneparyp Llenbcus

Mopene uaeanbHoro raza. OCHOBHOE YpaBHEHHE
MOHGKynSIpHO-KI/IHeTHLIeCKOfI TEOpHUHN HUACAIIBHOTO
rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen
KHUHETUYECKOM OHCPIrunu TCIUIOBOTO JBUKCHHA
yactull raza. [llkana remneparyp KenbBuna

VpaBuenne Knaneiipona — MenaeneeBa. 3akoH
JaneroHa




3.2

33

["a30BbI€ 3aKk0HBI. M30mponecchl B UACaIbHOM raze
C TTIOCTOSTHHBIM KOJIMYECTBOM BEII[ECTBA: H30TEPMa,
M30X0pa, u3odapa

3.1.10

TexHuveckue ycTpoiicTBa: TepMOMETP, OapoOMETp

[IpakTnueckue paboTel. 3mepeHue  macchl
BO3[yXxa B KJIaccHOM komHare. HcciemoBanue
3aBHCHUMOCTH MEXIy I[apaMeTpamMu COCTOSHUS
pa3peKEeHHOT0 raza

OCHOBbI TEPMOJINHAMMKNA

3.2.1

TepmonnHamuueckass — cucreMa.  BHyTpeHHss
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

322
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324

KonnuectBo Temnorsl u paborta. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UJEAILHOTO raza

Bunwr TeIUIoNEepelayun: TETUIONPOBOHOCTD,
KOHBEKLHUS, U3JIy4eHHe. Termno€éMKOCTh Tena.
VYnaenpHas TEIIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akOoH TepMoauHaMuKH. [IpuMeHeHue
[IEPBOT0 3aKOHA TEPMOJAUHAMUKU K U30IIPOLIECCAM.
I'paduueckas uHTEpIIpeTalys padboThI rasa

3.25

TeruoBele  MammHbl.  [IpuHIUMIBI  AEHCTBHS
TeryIoBbIX MamuH. [IpeoOpa3oBaHusi sHEpruu B
TerIoBbIX MammHax. Koadduiment mone3sHoro
nevictBust (manmee — KIIJ[) TemiaoBoit MamivuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmomunamuku. HeoOGpatumocTtb
IIpOLIECCOB B IpUpoJe. TeruioBble JBUTATENH.
Dkonorudeckue mpoOIeMbl TETLIOIHEPTETUKH

3.2.7

3.2.8

TexHunueckue YCTpOMCTBA: JBUTaTelb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIUIIHOHED

[Tpaktuyeckue paboTsl. M3MepeHue yaenbHOH
TEIJIOEMKOCTH

AT'PETATHBIE COCTOSAHU A BEILIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpa3zoBanue U KoHjeHcanus. Mcnapenue u

3.3.1 KUIEHUE. YJelbHas TEeIioTa MmapooOpa3oBaHMs.
3aBUCHUMOCTh TeMIIepaTypbl KUTICHUSI OT 1aBJICHUS
332 A6COJIIOTHa$I n OTHOCHUTCIIbHAasA BJIA’KHOCTDH

Bo3ayxa. Hacelenuslii map




3.33

Teépnoe Temo. Kpucrammdeckue u amopdHbie
Tesla. AHU30TPOIHUS CBOMCTB KpUCTAILIOB. JKuakue
kpuctauibl. COBpeMEHHBIE MaTEPHAITbI

334

3.35

[InaByieHne U KpUucTaUIM3aus. Y IeJIbHas TEIioTa
miasseHus. Cyonumanus

Y];)aBHCHI/Ie TEIJIOBOro OajzaHca

3.3.6

TexHudyeckue  yCTpOMCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIy4YEHUS
COBPEMEHHBIX  MaTepuaJioB, B TOM  4YHUCIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJOTUU

3.3.7

[IpakTueckue paboThl. M3mepeHue BIIaXKHOCTU
BO31yXa

4.1

SJIEKTPOAMHAMUKA

OJIEKTPOCTATUKA

4.1.1

4.1.2

OnexTpuzauust Teia. OJEKTpUueckuil 3apsia. [pa
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPHUKHU U IMOJIYIIPOBOAHUKU

4.1.3
4.14

3aKOH COXpaHEHHs 3JIEKTPUUECKOTO 3apsiia

B3aumopeincTtsue 3aps10B. 3akoH Kynona

DneKkTpuuecKoe ToJe. HanpsoxkénnocThb
ANEKTPUYECKOro noiid. IIpuHumn cynepno3unum.
JIuHMN HANPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.7

Pa6ota CHII 3JIEKTPOCTATHYECKOTO ITOJISL.
ITorenmman. Pa3HOCTh MOTEHITHATIOB

IIpoBOogHMKM M JAHMINEKTPUKHM B IOCTOSHHOM
AIIEKTPUYECKOM ToJIe. JsnexTpudeckas
IIPOHUIIAEMOCTh

OnekTpoéMkocTb. KoHnteHcaTop. DIIeKTpOEMKOCTH
IUIOCKOTO KOHJEHCATOpa. DHEPrHUs 3apsyKEHHOIO
KOHJIEHCaTopa

TexHunueckue YCTPOUCTBA: AIEKTPOCKOTI,
JNIEKTPOMETP,  DJJICKTPOCTATHYECKas  3allUTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrHueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

IIOCTOSTHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VcenoBus CYIIECTBOBAHUSA IMOCTOSIHHOT'O
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIOCTOIHHBIN TOK




422

Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu

423

424

DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VYnenbHoe
COIPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJII)HOC, napaji€jbHOC, CMCEIIAaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

Pabora anekrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTpoiaBkymas cuia (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE MCTOYHUKA TOKA.
3akon Owma  gans monHOM  (3aMKHYTOM)
anieKkTprueckoi nenu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTD TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METAUIOB  OT
teMriepatypbl. CBepXIIpOBOIUMOCTh

4.2.9

4.2.10

4.2.11

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
MIPOBOJIMMOCTh MOJTYNPOBOAHUKOB. CBOMCTBa p-n
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI
DNeKTpUYECKUit TOK B 3JIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAs TUCCOLUALINS. DIEKTPOIU3

4.2.12

DneKTpuueckuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA pa3psan. Paznuunble THIBI
CaMOCTOATENIBHOTO pa3psna. Monuus. [1nazma

4.2.13

TexHHUueCKue ycTpocTBa: aMIIEPMETP, BOJIBTMETP,
peocTar, HCTOYHHUKN TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA  JTHO,
rajJbBaHHKa

4.2.14

[IpakTueckue paboThl. V3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKAa TOKa U €ro
BHYTpPEHHEro  compoTtuBieHus.  HabmoneHue
JIIEKTPOJIA3A

11 KJIACC




Kon
pa3jiena

4

4.3

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble 3J1eMeHTBHI COIeP:KAHUS

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAY KW A

43.1

IlocTossHHEIE MAarHuThl. B3aumonaeiictBue
HOCTOSHHBIX MarHuTOB

43.2

433

434

MaruuTtHoe noje. BeKTop MarHuTHOW UHYKLIMH.
IIpunnun cynepno3unuu. JIuHUM MarHUTHOU
AHIYKLWU. Kaptuna  nuHwmii MarauTHOU
WHYKIIAY TOJISI TOCTOSIHHBIX MarHUTOB

MarnutHoe mose npoBoJHUKa ¢ TOkoM. KapTuna
JUHUH TOJIA AJIMHHOTO MPSMOTO MPOBOIHHUKA U
3aMKHYTOI'O KOJIbLICBOI'O IMPOBOJJHHUKA, KATYIIKH C
TokoM. OmeiT  Opcrepa.  BzaumopeiictBue
IMPOBOAHHUKOB C TOKOM

Cuna Amrmepa, e€ MOJIyNIb U HAIIPaBICHUE

4.3.5

Cuna JlopeHua, €€ MOIylb U HallpaBJICHHUE.
JIBukeHue 3apsHKeHHOM 4acTUIBI B OAHOPOTHOM
MarHuTHOM noje. Pabota cunbl Jlopenia

4.3.6
4.3.7

SIBneHue IIEeKTPOMAarHuTHON MHAYKIIMHU

IToTok BCKTOpa MarHuTHOM HHAYKIIUU

4.3.8

OJC wuHaykuuu. 3aKkOH AJIEKTPOMAarHUTHOM
nHaykiuu Papanes

4.3.9

4.3.10

Buxpesoe anexrpuueckoe nose. 9J1C naaykunn
B MPOBOJHUKE, IBUKYIIEMCS IOCTYNaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€

IIpaBuno Jlenna

4.3.11

4.3.12
4.3.13

NunyktuBHOCTH. SBNeHnEe camonHaykiuu. 3/C
CaMOUWHIYKITUN

3Hepr W MAroHuTHOTO ITOJISI KaTYIIKKU C TOKOM

DJIEKTPOMArHuTHOE IMOJIe

4.3.14

4.3.15

Texauueckue YCTPOWCTBA: MMOCTOSIHHBIC
MAarHHUThI, JJIEKTPOMArHUTHI, JICKTPOJABUTATEND,
YCKOPHUTEIIH 3JIEMEHTaPHBIX JaCTHII,
WHIYKIIMOHHAS MI€Yb

[TpakTuyeckue paboThl. M3ydeHue MarHUTHOTO
I0JIS1 KATYLIKH ¢ TOKOM. MccnenoBanue NecTBrst
IIOCTOSIHHOTO MArHWTa Ha paMKy C TOKOM.
HccnenoBanue  sBIEHUS  DJIEKTPOMArHUTHOU
WHIYKIUU

KOJIEBAHMA 1 BOJIHBI




5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KoneobarensHas cucrema. CBoOoHBIE
KoseOaHusl. I"apmonnueckue KoJIeOaHusl.
[Tepuon, yactoTa, amruTyaa u pasza KoIeOaHmi

[IpyXuHHBIN MasITHUK. MaremaTnueckui
MasiTHUK

YpaBHeHue TapMOHUYECKUX KoJie0aHuil.
Kunematnueckoen AMHAMUYECKOE OINHUCAHHE
K0J1€0aTEeIbHOTO ABMXKEHUS

IIpeBpamieHue 5SHEpruM NpH TapMOHMYECKHUX
kKosneOanusax. CBs3p aMIUIMTYIBI  KOJEOaHWUN
MCXOJHOW BEJIMYMHBI C aMILTUTYAaMH KojeOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.1.5

KonebaTenbHblit KOHTYP. CBoboHbIE
AJIEKTPOMAarHuTHbIE KOJ€OaHUS B HJI€aIbHOM
K0Je0aTeJIbHOM KOHTYpe. AHAIOTUs MEXKIY
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUA OHCPIrud B HACAIBHOM
K0J1e0aTeIbHOM KOHTYpE

BBIHY)K,HGHHLIC MCXaHHYCCKHEC KoJieOaHusI.
Pe3onanc. Pe3onaHncHas KpuBas. BBIHY)KI[CHHBIC
SJICKTPOMArHUTHBIC KoJieOaHMsI.

IlepemeHHBII TOK. CuHyconanbHbII
[IEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) HepeMCHHOFO TOKa. AMHJ’II/IT}’I[HOC nu
JICUCTBYIOIIEE  3HAYEHUE CHJIbI TOKa H
HaprDKeHI/ISI

5.1.10

Tpancopmarop. IIpomsBoacTBo, mepenauya u
norpebyieHue IIEKTPUYECKOMN SHEPTHUH.
OKOJIOTMYECKNE PHUCKH IIpU  NPOU3BOJICTBE
ANEKTPUYECKOMN DHEPIUH. KynbTypa
WCITOJIb30BaHUS 3JEKTPOIHEPT U B
[TOBCEIHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUHU 3JIEKTpoIepead

[IpakTuueckue paboTHL. UccnenoBanue
3aBHCHMOCTH TIEpHOJAA MallbIX KoJeOaHui rpys3a
Ha HUTU OT JUIMHBL HUTH M MacChl Tpy3a.
HccnenoBanue MepeMEeHHOrO0 TOKa B LIEMIH U3
MOCJIEZI0BATENbHO COENUHEHHBIX KOHIEHCATOpa,
KaTyIIKH U PE3UCTOpa




5.2

MEXAHUWYECKUE U S9JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2.2

523

Mexanuueckue BOJIHBI, YCIOBUS
pacnpocTpaHEHHUs. [lepuon. Ckopoctb
pacnpocTpaHeHus U JjiiHa BOJIHBL. [lonepeunsie
Y TIPOJIOJIbHBIE BOJHBI

Hutepdepennus u mudpakims

MEXaHUYECKUX BOJH

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3BYyKa.
BricoTa Tona. TemOp 3ByKa

524

DNeKTPOMAarHUTHbBIE BOJIHBI. Y CJIOBUS U3JIy4YEHUS
AIIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHrauuss BektopoB E, B wmw v B
AJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHUE,
IIPEJIOMJIEHUE, nonspuzanus,  IUQpaKIus,
uHTepdepenusa. CKOpOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[ITkana »MeKTPOMArHUTHBIX BOJH. lIpuMmeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ paguOCBSI3U U TEJCBUACHHUS.
Pannonokanus. D1€eKTpOMarHUuTHOE 3arpsi3HEHHE
OKPY’KaIOIIEeH Cpebl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIMLMHE, paxap, paavuolpUEMHUK,
TEeJIeBU30D, aHTeHHa, TenedoH, CBU-neun

53

5.3.1

532

OIITUKA
[IpssmMonuHEtHOE pacnpoCTpaHEHUE CBETa B
oJxHOpoaHOM cpene. JIyd cBera
OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pa’keHHii B TUIOCKOM 3epKalie

5.33

534

5.35

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHUS
cBeTa. AOCOJIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenbHbii
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS
Hucnepcust cera. CioxHBIA cocTaB 0enoro
cBerta. [lBer

5.3.6

Cobwuparorue U pacceMBaroIIne JUH3BI. TOHKas
nuH3a. OKYCHOE pacCTOSIHUE M ONITUYECKas cuila
TOHKOW JuH3BL. [locTpoeHne u300pakeHUi B
coOuparomMX W  pacceuBalOIIUX  JIMH3aX.




@opMyIia TOHKOM JIUH3BL. Y BEJINYEHUE, 1aBAEMOE
JIMH301

537 IIpenensl  OPUMEHUMOCTH  I€OMETPUYECKOU

ONTHUKH
HNuTtepdepennus CBeTa. Korepentnsie
538 WCTOYHUKHU. Y CIIOBHS HAOIIOIEHUSI MAKCUMYMOB
o U MUHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE

OT ABYX CI/IH(1)3,3HBIX KOIr¢pCHTHBIX HCTOYHUKOB

Hudpaxus ceera. Judpakuumonnas pemérka.
YcnoBue HaONMIOIEHUS TJIABHBIX MaKCHMYMOB
IpH MaJeHUd MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanust cBera

5.3.9

TexHuyeckne  yCTpOWCTBA:  O4YKHM,  JIyIa,
5311 ¢oroanmapar, IIPOCKIIMOHHBIN ammapar,

MHUKPOCKOII, TEJECKON, BOJIOKOHHAs OITHKA,
TU(paKINOHHAS PEHIETKA, TIOISIPOU]]

[TpakTueckue padoTel. M3mepeHnue mokaszaTens

5312 IPETOMIICHUS. HccnenoBanue CBOICTB
e n300pakeHui B JINH3aX. Habmonenue

JIACIIEPCUU CBETA
BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MEXaHUKHU. ITocTynaTel TEOPUHU
6.1 OTHOCHUTEIIBHOCTU:  WUHBAPUAHTHOCTbL  MOJIYJIA

CKOpOCTH  CB€Ta B  BaKyyme, IPUHLMI
OTHOCUTEJILHOCTA DHUHIIITEHHA

6.2 OTHOCHUTEIHLHOCTD OOTHOBPEMCHHOCTH.
. 33.MGJIJ'ICHI/IC BPEMCHU U COKpPAIICHUC AJIMHbBI

6.3 DHeprusi 1 UMITYJIbC CBOOOHOM YaCTHUIIbI
CBsi3b  Maccbl C DHEprued W HUMIYJIbCOM

6.4 CBOOOIHOMN YaCTHUIIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTUIbI

7.1

KBAHTOBAS ®U3MKA
BJIEMEHTEI KBAHTOBOI OIITUKH

®otonsl. dDopmyna IlnaHka CBsI3M SHEPruu
7.1.1 ¢doToHAa € ero 4yacToTOH. DHEpPrus W HUMILYJIbC
¢doroHa

OtkpeiTHe U wuccienoBanue  (Gorodddekra.
Oneiter A.I'. CroneroBa. 3akoHsl poTtorddexra




7.2

7.3

VYpaBuenue DifnmreriHa s poTorddexTa.
«Kpacnas rpanuma» ¢potodddexra

7.1.4
7.1.5

Hasnenue ceera. OnbiTel [1.H. Jlebenena

XUMHAYECKOE NEUCTBUE CBETA

7.1.6

TexHuuecKue yCTpOICTBa: boTo3IeMeHT,
dboTogaTuuk, coTHEeUHAs OaTapesi, CBETOIUO/T

CTPOEHME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAHUIO CTPOEHUS aToMa.
[TnanerapHas MozeNb aToMa

7.2.2

IToctynatel bopa. M3nydenue um norioieHue
(OTOHOB TpH MEpexojie aToMa C OJHOTO YPOBHS
sHeprun Ha Apyroi. Buasl cmextpoB. Crextp
YPOBHEW dHEPTrUH aTOMa BOAOpOAA

7.2.3

7.2.4

7.2.5

BosiHoBBIE cBOMCTBA yacTull. BonHel ne bpoitns.
KopnyckyisipHO-BOJIHOBOM yallu3M.
Judpaxuus 31eKTPOHOB Ha KpHUCTaLIax
CrnoHTaHHOE U BBIHYXJEHHOE  M3JIy4Y€HUE.
VYCTpoicTBO M MPUHIMIT pabOTHI J1a3epa
TexHuueckne  yCTpOMCTBa: CIEKTPaIbHBII

aHanu3  (CIEeKTPOCKON), Jia3ep, KBAHTOBBIN
KOMIIBIOTED

7.2.6

[IpakTiueckue paboTHlI. Habmonenune
JIMHENYaTOro CreKTpa

ATOMHOE A1PO

7.3.1

Meronsl HaOJII0/IEHUS U PErucTpanuu
JJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTKpBITHE paIOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTUBHOrO u3nydeHus. CpoiicTBa anbda-,
oera-, ramMmma-Hu3JIy4eHus. Bnusinue
PaZOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBI

7.3.3

7.3.4

OTkpbITHE TIPOTOHA M HeWTpoHa. HykiloHHas
Mozenb siapa [eiizenOepra — MBanenko. 3apsina
sapa. MaccoBoe unciio sapa. M3otonsl
Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIH
Oera-pacma,. ["amma-n3nyuenue. 3aKoH
pasgMoaKTUBHOIO pacnana

7.3.5

OHeprusi CBsI3U HYKJIOHOB B siZIpe. SInepHble CUIIBL.
Jedext macchl siapa

7.3.6

SAnepubie peakuuu. JleneHue u CUHTES A1ep




7.3.7

Snepusiii  peaktop. TepmosiaepHBI  CHHTES.
ITpoGaembl 1 NepCHEeKTUBBI A1EPHON SHEPTEeTUKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON YHEPTETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUlbl. OTKPHITHE TIO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHHUeCKHue yCTpOWCTBA: IO3MMETpP, Kamepa
Bunbcona, saepHslii peakTop, aToMHas bom0a

[Tpaktuyeckue pabotel. McciaemoBaHue TPEKOB
4gacTHI] (10 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3B&3nHoro Heba. Co3Be3nus, ApKUe 3BE3IBI,
IUIAHETHI, UX BUJIUMOE JBHIKEHNE

8.2

Conneunas cucreMa. [lnanersl 3eMHON TpyMIIbL.
IInmaneTeI-TUTAaHTEI U WX CIIYTHUKH, KapJINKOBBIC
11aHeTsl. Masble Testa ColHEYHON CUCTEMBI

8.3

8.4

Conane, ¢orochepa u armochepa. CoHeuHas
AKTUBHOCTH

Uctounuk snepruu CosiHiia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, paauyc, TeMneparypa, ux
B3aMMOCBs3b. /[narpaMma «CneKTpajbHbIN Ki1acc
— CBETUMOCTB). 3BE3 B! rJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTDY TS 3BE3/1 rJIaBHOM
IMOCJIEIOBATCILHOCTH

Buytpennee crpoenue 38€371. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXKIACHUU M SBOJIIOLUHU
ComHiia 1 38E€31. DTallbl )KU3HU 3BE3]

8.7

Mneunslii [1yts — Hama [NaakTuka. CivpansHas
ctpykrypa [anaktuku, pacnpeneiieHue 3BE3],
ra3a u nslau. [lonoxenue u neuxenue CosHua B
l"anakTuke. ITnockas 51 cepuueckas
noacucTemsl ['aakTuku

8.8

Tunbl ranakTuk. PaguorajakTMKW W KBa3aphl.
UeEpHbie nbIphI B iApax rajlaKTUK

8.9

Bcenennas. Pacmmmpenune BceenenHoinl. 3akoH
Xa06ma. Pazberanme ramaktuk. Bo3spact wu
panuyc BcenenHol, teopus bonbioro B3phiBa.
Mogens «ropsiueit Bcenennoii». PenukToBoe
U3IIy4eHUE




8.10

MaciradHas
MeTtaranakTuka.
aCTPOHOMUH

CTPYKTypa
Hepeménnnie

Bcenennoin.
POOJIEMBI



IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOTrPaMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh YMCHHI pPACIIO3HABATH (DU3MYCCKHUE SIBICHUS

(npoueccm) 1 0OBICHITH UX Ha OCHOBE HN3YUYCHHBIX 3dKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMun q)HBI/IIIGCKI/IMI/I IIOHATUAMU H

BCJIIMYMHAMHU, XapPaKTCPU3YHOIINUMU (1)I/ISI/I‘IGCKI/IG MpoueCChl

CdopMupoBaHHOCTb yMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJEKYISIpHOW  (GU3UKHM U TEPMOIMHAMHKH,
AIIEKTPOAMHAMUKY, KBAHTOBOH (DM3WKU U aHaIM3a U OOBSCHEHUS
ABJICHUH MUKpPOMMpA, MAaKpOMUpaA U MEramMMpa, pasjinyaTb yCIOBHS
3 (rpaHuIBl, 001ACTH ) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh
BCeoOIuMit xapakTep (GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCIIOJIb30BAaHUsl YAaCTHBIX 3aKOHOB; AaHAJIW3UPOBATh (PUINUYECKUE
MPOLECChl, HCMOJb3ysl OCHOBHBIE  TOJOXKEHUS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINYaTh YCIOBUS MPUMEHHUMOCTH

Mojieiel PU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs peliaTh pacu€THblE 3aJaud C SBHO
3aJJaHHOM M HEeSIBHO 33JJaHHOM (PM3MYECKOI MOJIeNbI0: Ha OCHOBAaHUU
aHaJgu3a YCJOBHS BHIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbI, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BaHUM  MAaTEMaTH4YECKMX METOJOB pELIEHUs  3ajad,
IPOBOAWTH pacy€Tbl Ha OCHOBAaHUM HUMEIOUIMXCA  JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IMOITYYEHHBIX PE3yJIbTaTOB

Pemarp kauecTBeHHBIE 331a4H, TPeOyIOIIMEe TPUMEHEHUS 3HAaHUHN U3
pa3HBIX pa3leioB IIKOJIBHOTO Kypca (U3UKH, a TAK)KE WHTErpariuu
6 3HAHUM M3 JPYrux NPEeIMETOB E€CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTpAUBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUM C OMOpoll Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/Ie SABJICHUS




BnageHne — OCHOBHBIMM ~ METOJaMM  HAy4YHOIO  IIO3HAHUS,
UCTIONIB3YEMBIMA B (PU3UKE: TPOBOJUTH TIPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3MUECKUX BEIMYWH, BbIOHMpas ONTUMAJbHBIA CIIOCOO
WU3MEPEHUS U UCIIONIb3YsI U3BECTHBIE METO/IbI OILIEHKH MOIPEIIHOCTEN
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C WCIIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
MOJIy4YEHHBIEC PE3YNIbTAThI, UCIIONIb3Ys (PU3NYECKUE TEOPHUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4eOHO-UCCIIEI0BATENLCKON  JIEATEIbHOCTH C  HCIOJIb30BAaHUEM
nU(GPOBBIX  M3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTH  YMEHHMH  aHAIM3UPOBATh M  OLEHUBATh
MOCJICICTBHSL ~ OBITOBOM M NMPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeJIOBEKa, CBSI3aHHOW C (PU3NYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKOH O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIb30BAHUHN, a TaKXe€ Pa3yMHOM  HCIOJIb30BAHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAJbHEHIIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3aMuHbBIMM crocobamu paboTel ¢ uHGpopManuei
(Gu3NYECKOT0 COJEp’KaHUs C HCIOJIb30BAHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHUH KpPUTHUYECKOIO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU HOJ'Iy‘-I&GMOfI I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI Ui aHaIW3a U
00BsSICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAaX, B MEXKTAIAKTUYECKON Cpene; JBUKEHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/r Jj1eMe
eMblI HTA

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

MexaHuueckoe ABUIKCHUC. OTHOCHTENBLHOCTD

MEXaHHUYCCKOT'O IBUKCHU . Cucrema orcuéra

MarepuaibHas TOUKA.

TpPacKTOPHA

Eé& pammyc-BeKkTop:
Fe)=(xle ) e ) =(e)),

TpaeKTOopII,

IepeMelleHe: :}
AF =F(t))—7(t) =Ty =7, = x
= (Ar, Ay, A2),

Iy TE.

CIoKeHIIe TIepeMeIeHHi:

A =0y + A7,

Brruucnenue nepeMenieHus 1 MyTH MaTEPUAIIBHON TOUYKH

IIPU IPSIMOJIMHEHHOM JIBMKEHUU BJIOJIb OCHU X IO TpaduKy

3aBHCHMOCTH Vx(t)

CkopocTh MaTepuaIbHONU TOUKHU:

= j'r' = [Ux LU, ]

U, =—L =X,. aHAJOINYHO v, =Y,, U_=Z/
t—=0

CrnozkeHIle cKopocTell: g, =0, + 0, -




1.1.6

a. =

. . AD
YCKD[}EHIIE MaTepPHAIEHOII TOYKIL a = —\J \
1=

At

Au,
) At Ar—s0

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + vout

U (t) — vgx = const

PaBHOYCKopeHHOG HpHMOHHHeﬁHOC JABHMOXKXCHUC!

at
x(t)=x,+u,t +——

v (t)=v, +at

a, = const

UJEI - Lf‘f = 2{.'1_ ["’-2 _Il]

L
ITpn JBIDKEHINI B OTHOM HAIIpaBIEHHI IyTh S = _L

=(v,),", agamormI=o a, = (v, ]r'; a.=(v.))

[

+U

CBoOoaHoe majieHne. Y cKopeHrue CBOOOTHOTO TaICHHS.

Vi

Vo a

(0] Xo \'.—

JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM 0 K TOPU30HTY:




[.r{r} =x; +U, f=x+U,cosa-f

v.(t)=v,, +gt=p,5mna— gt

=0

(=
o
g =-g=const

X

{ux(r] = U, =, oS0

1

1.2

KpuBonuneiinoe nBuxeHue. [[BrmkeHne MaTtepuaibHOM
TOYKH IO OKPY>KHOCTH.
VYrnoBas u JIMHENHAA CKOPOCTh TOUKU:

v = wR

1.1.8 [Ipy paBHOMEPHOM JBHKEHUH TOYKH IO OKPYKHOCTH

_27‘[_2
w= = U

. LleHTpocTpeMUTEIBPHOE YCKOPEHHE TOUKH:

. [TomHOE yCKOpEHHE MaTepruaIbHOU TOUYKHU

Teépnoe Teno. [locTynarenbHOE U BpalllaTeIbHOE IBUKEHUE

1.1.9 .
TBEPAOTO TeIa
JMHAMUKA
121 Nuepuunaneubie cucremsl oTcuéra. Ilepseiii 3akoH HeroToHA.
[IpuHnunn otHOCUTENBHOCTH ["anmunes
Macca tena. IIIOTHOCTE BemiecTBa:
m
1.2.2 P=v

Cuna. [TpyHUUMNI Cyneprno3uiivu CUI:

1.2.3 ’ c
FpaBHOAeﬁCTB = Fl + F2+- -




1.2.4

1.2.5

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

-
>

F1 = ma,q

Ap = FAt

npu

F = const

-—

—

Flj! FEI

Tpernii 3akoH HpIOTOHA [U1s1 MATEpUATIBHBIX TOYEK:

>

Fip = —Fy

1.2.6

1.2.7

3akoH BCCMHUPHOI'0 TATOTCHHA: CHUJIbI MPUTSKCHHUA MCKIY

TOYEYHBIMU MacCaMu paBHBI
mim,

F=G—5

Cuna Tspxkectu. LleHTp TspKecTH Tena. 3aBHUCUMOCTH CHIIBI
TSDKECTH OT BBICOTHI h Ha/l MOBEPXHOCTHIO TUTAHETHI PATNYCOM
RO:

GMm

"9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cwuia Tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbXKEHUS:

Ep = uN




Cuiia TpeHust TOKOSI:
Ep, < uN

Koaddurment tpenns

[laBiienue:

1.2.9 p=—=

1.3 CTATUKA

—

F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCHUsA:

1.3.1
M| = Fl, rae | — mnevo cubl

-

F

OTHOCHUTENILHO  OCH,  TMPOXOJAIIEd  4Yepe3  TOUKY
IIEPIEHIUKYIAPHO PUCYHKY
enTp macc Tena. LleHTp Macc cucTeMbl MaTepHAIbHBIX

TOYCK:

> mr; + myr+...

T
132 M my +m2+

B onHOpOAHOM TOJIE TSXKECTH
(g = const)

OEHTP MaCC TEJIa COBIMAAACT C €ro HCHTPOM TAXKCCTH

Ycnosus paBHoBecus TBEpaoro tena B MCO:
[My+M,+...=0

133 o
|E+Fy+...=0

O

4 3akoH Ilackansa

JaBnenne B )xuakocTH, mokosiieics B UCO:

p =Dpo + pgh




3akoH Apxumena:

>
N

FApx = _PBbITeCH

€CIIH TEJO U KUJAKOCTh nokosrcs B UCO, To

FApx = ngBbITeCH

VYcioBue m1aBaHus TEN

3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynbsc MmaTepuabHOM TOUKHU:

p=mv

Nmmnynsc cuctemsl Tei:

p=p+p2t..

3aK0OH U3MEHCHUS U COXpPaHCHUSA UMITYJIbCa:

B CO

- -

Ap = A(pl + p2t.. ) = FlBHe]_LIHAt + FZBHe]_LIHAt-l_' -

B MCO , ecnin

, €CITH

- -

FlBHe]_LIH + FZBHemH+- ..=0

PeakTtuBHOE ABHKEHHE

F
‘*{Aﬁgx‘

PaboTa cwtbl Ha MaIOM TIepeMeIICHUH:




:1=|}?'|-|;'l'l.f'|-c05 a=F, - Ax

a F

D
MOoIHOCTE CHUJIBI:

CCJIM 3a BpEMs
1.4.5 At

pa60Ta CHUJIBI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIBI

Ad
P=— =F-vu-cosu

Al

Kunernueckas OHCPIusa MaTepHaHBHOﬁ TOYKH:

mv? p
EKHH =

2 2m

2

1.4.6

3aK0H M3MEHECHHUS KHHETUYECKOU SHEPTHUU CUCTEMBI

MatepuanbHblx Touek: B UCO AExun = A1 + A2 + ...

IloTenumanpHas OHEPTUsA:

JJIA ITIOTECHITUAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

HOTeHHHaﬂLHaﬂ OHECPTHUA MaTepI/IaJILHOP'I TOYKHU B
OOHOPOJHOM II0JIC TAXKECTHU:
1.4.7 EHOTeHu = mgh

[TorennuansHast SHEprus yrnpyro aeoOpMUpPOBAHHOTO Teja:

kx?
E HOTEHL — T

1.4.8 3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUUECKOM SHEPTUH:




Euex = Esen ~ Enoresn.
B IICO AE,;x = Agcex nenorenm. cuns
B IICO AE,ex = 0, eClI Agcex menoresn. cux = U

1.5 MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

l'apmonnueckue  kojeOaHUS ~ MaTepUANbHOM  TOYKH.
Ammntyna u dasza konebanuii. Kunemarndeckoe onucaHue:
x(f) = Asin( @t +o,),
v, () =x;.
a(n=(v ), =—o"xf) =a +a'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHUSI.

JIlnHamuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
1.5.1 - OTO 3HAYMUT, YTO
E, = —kx.
DHepreTuuecKoe OnMcaHue (3akoH COXPaHEHUs

MEXaHHYEeCKOH BHCpFI/II/I)I

CBsi3p aMIUTUTYIBI KOJEOAHWI CMEIIEHUsT MaTepuaaibHON

TOUYKH C aMIUTUTYIaMU KojeOaHuil €€ CKOPOCTH U YCKOPEHUS:

Upe =04, a__ =04

[Tepron u yacToTa KoIeOAHMIA:
2r 1

0 A"

[Tepnonx manmbix CBOOOAHBIX KOJIEOAHMH MaTEeMaTHYECKOTO
1.5.2

MasiTHHUKA:

T=21\{I
E

[epron cBOOOTHBIX KOJI€OaHU PYKUHHOTO MasiTHUKA!




T = 2:1'[ E
1.5.3 Brinyxnennsie konebanus. Pezonanc. Pesonancuas kpuBast
[lomepeunsie  u  mpomoibHble  BOJHBL.  CKOpOCTH

pacrupoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vT =—
1.54 v

WuTepdepennys u audpaxiyst BOIH

1.5.5 3Byk. CKOpOCTh 3ByKa

MOJIEKVYJISAPHAS ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKVYJISAPHAS ®U3NUKA

Mopenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX Teu. IlycTh
TepMOJIMHAMHUYecKast cuctema (Teno) coctouT u3 N

OJIMHAKOBBIX MOJIEKYJI. Torjaa KOMM4ecTBO BEIIeCTBA

N m
vV=—=—
Ny
2.1.1
e
Ny
— 4rciio ABOTaJIpo, m — Macca CUCTEMBI (Tena),
7
— MOJISIpHAas Macca BelllecTBa
2.1.2 TenmoBoe IBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BsanMomelicTBUE YacTHI] BENIECTBA

2.14 Huddysus. bBpoyHoBckoe ABUKEHHE
2.1.5 Monens uneansHoro rasa 8 MKT

CBs3b MCIKAY NaBJICHUCM U CpeﬂHeﬁ KHUHETHYECKOMU SHEpT uei
IMOCTYNATCJIbHOI'O TEIIJIOBOI'O ABUXKCHHA MOJICKYJT HACATIBHOI'O

2.1.6 rasa (ocHoBHOe ypasHeHue MKT):

1 (mo*| 2 —
p=-myw'=n-| ———|=n-__
2 3




rae m0 — Macca OJTHOM MOJIEKYJIbI,
N

Tl:V

- KOHICHTpausAa MOJICKYJI

2.1.7 AbcomotHas Temneparypa: T =t +273K

Csi3p  TemmepaTypbl ra3a CcoO CpeJHeH KHUHETHYECKOUH
SHEpPrHe MOCTYNATEIbHOTO TEIJIOBOTO JBUXKEHHUSA €ro

MOJIEKYIIL:

-

mgv
2

£ =

kT

b | L

m————

2.1.9 VYpaBuenue p = nkT

MOI{CHB HNACaJIbHOI'O ra3a B TCpMOJUHAMUKCE:

| Vpaprernse Menrereera — Kiareipora
| BEIpeUKeHHe 1 BHYTPEHHEH SHEPIHH
VpaepHeHIle MeHzaeneepa — KnameiipoHa (mpHMeHI

3AIIICIH):

oV =""RT =vRT =NkT, p=PF*L
2.1.10 LL L

BripaxKeHIle /111 BHyTpeHHell 3HepIiil 0IHOaTOMHOT

raza (IplMeHIMBIe (QOPMEI 3aIlICH);

L‘=%vRT =%NkT=iERT =ve, T= %pV

2

3akoH JlanbTOHA 1J14 1aBJI€HUS CMECH Pa3pEKEHHBIX ra30B:

2.1.11 p=py+pyt..




2.1.12

2.1.13

N3omporieccsl B pa3peKEeHHOM Ta3e ¢ MOCTOSHHBIM YHCIIOM
MoJieKyJ N (C MOCTOSTHHBIM KOJMYECTBOM BEIIECTBA V):
u3orepMma (T = const): pV = const

n3zoxopa (V = const):

1%
== t
T cons

n3zobapa (p = const):

= const

N <

I'paduueckoe npeacrasneHue usomnpoiecco Ha pV-, pT-u VT-
JuarpaMmmax.

OO0beMHEHHBIA Ia30BbIH 3aKOH:

pvV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCLIH_IeHHBIe U HCHACBLIIICHHBIC IIaphbI. KauectBennas
3aBUCUMOCTD INIOTHOCTH U OABJICHUS HACBIMICHHOTO Iapa OT
TEMIICPATYPBI, UX HC3aBUCUMOCTL OT 00BéMa HaChIIICHHOTI'O

napa

2.1.14

2.1.15

2.1.16

BiaxxHoCTh BO3IYXA.
OTtHOocuTENbHAS BIAXKHOCTB!

¢ = Prapa () _ Prapa )
Puacbimmapa () Praceiinapa )

H3MeHeHune arperaTHbIX COCTOSIHMI BELIECTBA: UCIIAPEHUE U
KOHJICHCAIIUs, KUTICHUE KUJIKOCTH
N3MeHenue arperaTHbIX COCTOSIHUM BEILECTBA: IUIABJICHUE U

KpucTtajiu3anusa

2.1.17

[IpeobpaszoBanue 3Hepruu B (Ha30BBIX MEPEX0aax

22

TEPMO/JUHAMHKA

22.1

TemnoBoe paBHOBECHE U TeMITEpaTypa

222

BuyTtpenHss sHeprus




Tennonepenaya kak crocod N3MEHEHHsI BHYTPEHHEH SHEPTUH

2.2.3 0e3 coBepuieHUs paboThl. KoHBEKIMS, TETUIONMPOBOIHOCTD,
W3J1y4YCHUE
KonmuecTBO TEMIOTHI.
V nenpHas TEINIOEMKOCTE BEIISCTBA C:
224
Q = cmAT
VY nenpHas Temora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TeroTa miaasiaeHus A: O = Am.
VY enpHas TEa0Ta Cropanus TommBa q: Q = gm
DneMeHTapHas padoTa B TEPMOJAMHAMHUKE:
A = pAV
2.2.6
Beruncnenne pabotel 1mo rpaduky mpomecca Ha pV-
JarpaMmme
[IepBrlii 3aKOH TEPMOANHAMUKH
Q12 =AU, + A1 = (U —Uy) + Ay,
2.2.7
Annabara:
Q12 =0= Ay, = (U; — U;) =AUy,
2.2.8 Bropoii 3akon TepMoanHamuku. HeoOpaTumMele mporiecchbl
[Ipunuune! aeictBus Ternosix MamuH. KIT/T:
2.2.9
MakcumansHoe 3Hauenue KI1/1. Iukn Kapuo:
I —-T T
2.2.10 max M = M gy = _=F A | Tz
T warp T arp
2.2.11 YpaBHEHHE TEIJIOBOTO OajlaHca:




Q1 +0Q;+0Q3+...=0

OJIEKTPOAMMHAMUKA

SJIEKTPUYECKOE IIOJIE

OnexTpuzanus Ten U €€ NpOosBICHUs. DIEKTPUUECKUN 3apsl.
JBa BuIa 3apsga. DJIEMEHTAPHBIA DJICKTPUUYECKHUI 3apsi.

3akoH COXPAHCHUSA SJICKTPUUICCKOI'O 3apdaa

BsaumopeiictBue 3apsiioB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OJIHOPOJHOM BEUIECTBE C AUDIECKTPUIECKON

IIPpOHUITACMOCTBIO

F:k|q1|'|1q:= 1 _|§"1|"?:

o dmee,  1°

aﬂeKTpI/I‘leCKOG none. Ero pgelicTBue Ha QJICKTPHUYCCKUC

3apsabl

Hanpsok€HHOCTD 37€KTPUUECKOTo HOJIS:

-

. F

qnpoGHin/i

ITone Toueynoro 3apsaaa:

OIHOPOJHOC IIOJIC:

-

E = const.

KapTtune! nvHMA HanpsHKEHHOCTH 3TUX TOJIEN

[ToTeH1ManbHOCTD 3JIEKTPOCTATUYECKOTO TOJISL.
Pa3zHoCTh MOTEHIIMANIOB 1 HANPSIKEHUE:
A1z = q($1 — P2) = —qAp = qU.




HOTCHHI/IaJIBHaH SHEprud 3apsdaa B JBJIICKTPOCTATHYCCKOM

I10JIC:
W =q¢

HOTCHHI/IEUI OJIEKTPOCTATUYCCKOI'O I10JIA:

¢_K
q

CBs13p HaNPsHKEHHOCTU TOJS M PAa3HOCTH MOTEHLMAJIOB JUIsS

OJHOPOJAHOT'O DJICKTPOCTATHUYCCKOI'O ITOJIA: U=Ed

HpI/IHHI/IH CYIICPIIO3UTNHU SJICKTPUICCKHUX MTOJICH:

E :E1+E2+...,¢ :¢1+¢2+...

HpOBOI[HI/IKI/I B BHeKTpOCTaTI/I‘leCKOM I10JIC.
VYcnoBue paBHOBECHS 3apsAI0B: BHYTPH IIPOBOJHUKA
Et=0

, BHYTPH ¥ Ha IIOBEPXHOCTH MPOBOJHHUKA ( = const
JusnexTpuku B JJIEKTPOCTATUYECKOM oJIe.

JlysnexkTpudeckasi IPOHULIAEMOCTD BELIECTBA €

KOHI[CHC&TOp. QHCKTpOéMKOCTB KOHACHCATOpa:

q
C=—
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €8S c
= P = &(y

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q=q. + q2+""U1 = UZ =-'-:Cnapa1m - Cl + C2+
3.1.10




3.2

IlocnemoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:

DHeprus 3apsHKeHHOTO KOHJIEHCATOpa:
_qU _CcU* _ ¢*

3.1.11 c= > =3¢
3AKOHbI ITIOCTOAHHOI'O TOKA
Cuna Toka:
1=24
3.2.1 At a0
ITocTostnabIl TOK: I = const
Jns mocrosiHHOrO TOKA q = It
329 VYcnoBust CylecTBOBaHUS JIEKTPHUUECKOTO TOKA.
Hanpsoxkenne U u OJIC E
3akon OMa 1t y9acTKa IeTu:
323 I = v
2. R
DIEeKTpUYECKOe CONPOTHUBIICHHUE. 3aBUCHUMOCTh
COTIPOTHUBIICHUS OJTHOPOJHOTO MPOBOJHHUKA OT €r0 JUTMHBI U
394 ce4eHHs. Y IebHOE CONPOTUBIICHUE BELIECTRA.
R = pé
Hctounnku Toka. 3/]C uctouHmka Toka:
g _ Acropommcens
3.2.5 q

BHyTpeHHee conpoTuBiIeHHE HCTOYHHUKA TOKa

3.2.6




3axon OMa /115 IOJTHOM (3aMKHYTOM) 31eKTpuueckon nenu: E

=]R + Ir, oTkyzna

HapannenLHoe COCAMHCHUC ITPOBOIHHUKOB:

I=11+12+...,U0U1=02=...,

1 _1. 1.
Rnapaﬂﬂ Rl RZ

3.2.7
HOCJ’ICI[OBaTeJ'ILHOC COCANMHCHHC ITPOBOIHHUKOB:
U=U1+02+..,11=12=..,
Ruoen = Ry + Ry+...

Pa6ora snekrpuyeckoro Toka: A = [Ut.
3akon Jxoynsa — Jlenma:
Q =I%Rt

3.2.8
Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

MOIIHOCTB SJICKTPUYICCKOT'O TOKA:

A4
P=—0 =IU

At Ar—0
329 TenmoBast MOIIHOCTB, BBIAEISIEMas HA PE3UCTOPE:

P=PrR=2=1U
R

MoniHocTh HCTOYHHKA TOKA:




MCTCH:IT

At Ars0

CBO6OI[HBIC HOCUTECIIN OJICKTPUYICCKUX 3apsAa10B B

[IPOBOJHMKAX. MexaHu3Mbl  NIPOBOAUMMOCTH  TBEPABIX

5210 METaJJIOB, PacCTBOPOB M PAcCIUIaBOB JJIEKTPOJUTOB, Ta30B.
[TonynpoBonuuku. I101ynIpOBOTHUKOBBINA 1O
33 MAT'HUTHOE I1OJIE
MexaHuueckoe B3aUMOJEHCTBUE MAarHuToB. MaruutrHoe
none.  Bekrop — marHuTHOM — mHAyKuuu.  IIpuHnun
CYINIEPHO3ULIMA MarHUTHBIX MOJICH:
331 B =By +B,+..
JIluann wWHOYKOUMM MarHuTHOro mnoiiss. KaprtuHa nuHUMiA
MHIYKIUH MarHMTHOTO 0JIse II0JIOCOBOTO u
[I0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OneiT Opcrena. MarHutHoe moji€ HPOBOJHHMKA C TOKOM.
33 KapTtuna nuHUN MHIYKOUM MarHUTHOTO MOJIA JUIMHHOTO
o IpsIMOTO  TNPOBOAHMKA M 3aMKHYTOTO  KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYNHA:
F, = IBlsina
3.3.3 |, TOe o — yroJl MeXJy HalpaBJICHUEM ITPOBOTHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYUHA:
Fnop =1 q | vBsina
IZI€ 0. — YToJl MEX]ly BEKTOpaMu
334 )

v




. I[BI/DKGHI/Ie Sapﬂ)KeHHOﬁ JaCTHULII B OJHOPOAHOM MAarHMuTHOM

oJie
34 OJIEKTPOMATHUTHAA MH/TY KA

[ToTok BeKTOpa MarHUTHOM MHIYKIIUU:
® =B, S = BScosa

3.4.1
34.2 SIBnenue anekTpomaruutHOM uHAYKIMK. DJC nuayKkumuu
3aKoH 31eKTpoMaruuTHo uuaykun dapanes:
AD
343 E=—— :_(I:'ir
Az A=
\B\%'n'
/
( = =d)
O/1C uHAYKIMU B IPSIMOM IPOBOAHMKE JITTMHOM |,
JBUKYIIEMCSI CO CKOPOCTBIO
v

B OJTHOPOJHOM MAarHMTHOM IoJe B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX 1y BeKTopoM B 1 Hopmalibio

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

lnv

; €CIIn




TO
| E; |= Blv

345 [IpaBuso Jlenia

NHAyKTUBHOCTSD:
()
L=—
I

346 »um®d=LIL
Camounnykuus. JIC caMOMHIYKITUU:

A
E, =—L— =—LI,
Afly
DHeprusi MarHUTHOTO TMOJIsI KATYIIKH C TOKOM:
LI?
3.4.7 w, = -

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1 .
Konebarenbupiit  koHTYp. CBOOOIHBIE SIEKTPOMATHUTHBIE

KoJieOaHus B UCaTbHOM K0JIeOaTeTbHOM KOHTYpE:
[ q(1) =qm,5in( 00t +@y)

]fff] =g, =g, cos( et + @) =I__ cos(ct +q)




®opmyna Tomcona:

T = 2nVLC
, OTKyIa
21 1
w=—=—
T 4ILc

CBs3b AMIUIMTY/BI 3apsa/ia KOHACHCATOpaA C aMHHHTy,Z[OfI CHIJIBI
TOKa IIpU CBO60,I[HI>IX SJICKTPOMAarduTHBIX KoJIeOaHUSAX B

UeaIbHOM K0JIe0aTeIbHOM KOHTYpE:

O = —

E)

3aKOH COXpaHEHHUS SHEPIHUH B HICATHHOM KOJIEOATEIHLHOM

3,59 KOHTYpE:

353 BriHyX/1€HHBIE 2JIEKTpOMAarHUTHBIE KoJebanus. Pezonanc
[Tepemennsniit Tok. [IpousBoacTBO, NIepeaada U nMoTpedIcHNE
3IEKTPUUYECKON IHEPTUU

o4 cu®* Lr* cul_ LI

+ = e = X — const.
2 2 2 2
CBoiicTBa 3J€KTPOMarHUTHBIX BOJH. B3anMHast opueHTanus
BEKTOPOB B JIEKTPOMArHUTHON BOJTHE B BaKyyMe:
3.55 SRR
E1lBlc
156 [xana 3JEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
o 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
16,1 [IpsimonnHEeNiHOE pacnpOCTpaHEHUE CBETA B OJHOPOJIHOMU
o cpene. Toueunslit uctouHuk. JIyd cera
3aKOHBI OTpaKEHUS CBETA.
3.6.2 a=p




alP

S S

3.6.3

[TocTpoenne n300pa>keHHii B IUIOCKOM 3epKaiie

3.6.4

3aKOHbI IPEJIOMJIEHUS CBETA.

[Ipenomiuenue ceera:

nysina = n,sinf.

AOCOTIOTHBIN MTOKa3aTeNb PEIOMIICHHUS:

(o
Nasc = ;

OTHOCUTENIBHBIN TTOKA3aTEeNb MPEIOMIICHHUS
n, M

n, v

nOTH

Xoz JIydel B puU3Me.
\"1 = \'2 - .”1}.1 = .”2}.2
CooTHOIIEHHE YacTOT W COOTHOILIEHWE [UIMH BOJH IIPHU

nepexoac MOHOXPOMATUYCCKOTO CBCTa UYCpPEC3 TI'paHULly

pasnena AByX ONTHYECKUX CPE/I:

3.6.5

ny<n 1,

mny

Oy

[TonHOE BHYTpEHHEE OTpAKEHUE.

IIpenenbHbI yroil MOJHOI0 BHYTPEHHETO OTPasKEHUS:

. 1 np
Sinay, = =—
Noru nq




3.6.6

3.6.7

3.6.8

Coluparonue ¥ pacceuBarolive JUH3bL. TOHKas JIMH3A.

(DOKYCHOC PaCCTOSAHNE U OIITUYCCKAs CUJia TOHKOM JIMH3HI:

®dopmysia TOHKOH JIMH3bI:

| =

L,
d

|~

VBenuueHue, JapacMoe JIMH30M:

h |f1
r=0="a

F\ h

f

k3

B ciydae pacceuBaromiei JIMH3bL:

1
D F=-=0,
0= DO

r=

h 1f1

—=—1

H d

Xop myda, IpOMEANIEro JUH3Y MO IPOU3BOJIBHBIM YIJIOM K
e¢ rmaBHOM onTmueckoi ocu. IloctpoeHune wn300paskeHUIt
TOYKU U OTpe3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAax

3.6.9

doroarnmapaT Kak ONTHYECKUN Tpuoop. ['1a3 kak onruyeckas

cucreMma




Wutepdepennus cBeta. KorepeHTHbIE UCTOYHUKHU. Y CIOBUS
HaOI0AeHUS MaKCHMYyMOB " MUHUMYMOB B
UHTep(PEPEeHIIMOHHOW  KapTUHE OT JABYX  CHH(A3HBIX

KOTCPECHTHBIX HCTOYHUKOB:

3.6. “
2.
MAKCIIMYMBI — A=2m . m= 0,£1,£2,+£3,
A
MIHIMYMEI — A=(2m+1)—, m=0,+£1,+2 +3__
2
Hudpakus cBera. Judpakunonnas pemérka. YcloBue
HAOJIIOJICHUsST TJIABHBIX MAaKCHMYMOB TIPH  HOPMaJIbHOM
MaJeHU MOHOXPOMATHYECKOTO CBETA C JJIMHOW BOJHBI A Ha
eméTKy ¢ nmeproaom d:
3.6.11 P Y P
dsingy, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucniepcus ceera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOWU 1Y AJIN3M
4.1.1 I'mnoteza M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
®ortonbl. JHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Wmnynbe ¢poTona:
_E h h
P=C=7C ™7
4.1.3 dorordpdext. OnpiThr A.I'. Croseroa. 3akonsl poTorddexra
VYpaBuenue DiinmreiiHa i porodddexra:
4.14

E(l)OTOHa = ABbIxoja + EKHHmaxr




riae,

hc
Ecl)OTOHa =hv = 7'
hc
ABbeoaa = hv}cp = 1
Kp
2
E _ mv~max — el
KMUHMax — 2 - 3amn

[laBiieHue cBera.
JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXkKAIOLLYIO IOBEPXHOCTh U

Ha MOJIHOCTBIO IMOIJIomarouyro OBEPXHOCTh

4.2

OU3NKA ATOMA

43

4.2.1

[InanerapHas mozens aroma

422

423

[Toctynater bopa. M3nydenne u mormioimeHue (GOTOHOB MpHU
Mepexo/ie aToMa ¢ OJHOTO YPOBHS YHEPTUU HA JPYTOM:

hv, = he =|E, -E

mn - .
Y

m

JInnenyaTele CIIEKTPBI.

CHCKTp ypOBHCfI OHCPIrur aToMa BOoAOpoJa:

~13,63B
E,=———

"

, n=1,23 _.
n*

OU3NKA ATOMHOI'O APA

4.3.1

43.2

Hyxnonnas moxens sinpa I'eizenOepra — MBanenko. 3apsn

sapa. MaccoBoe 4HuCIIo sapa. H3oTomm!

PannoakTUBHOCTE.

Anbda-pacnan:
A A 4
7 X—>> Y+ ,He

bera-pacnan.




DNEeKTPOHHBIH B-pacnai;

A A [ J—
XY+ je+v,

[To3uTpouHsIii B-pacnan:

X Y+ e+ v,
lN'amma-uznydenue
3aKOH paIi0aKTUBHOTO pacnajia:

-t

N(t) = Ny % 2T

433
IIycts m — Macca paguoakTUBHOIO BeniecTa. Toraa

-t
m(t) =mgy* 2T

434 Snepubie peakuuu. JleneHue u CUHTES s1Iep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» ®usuka; 10 xmacc. yrimyonennoe oOydenne KacwhsHoB B.A. OOmectBo c
OTPaHUYEHHOUW OTBETCTBEHHOCTHIO «/PODAy»; AkiuoHepHoe 0OOIIECTBO
«3naTensCcTBO «IIpocsemienue»
« Ousuka; 11 xmace. yrmybnenHoe obydenune KacesnoB B.A. OOGmiectBo ¢
OTPaHUYEHHOUW OTBETCTBEHHOCTHIO «/PODAy»; AkmuoHepHoe 0OOIIECTBO
«M3narensctBo «IIpocBemenue»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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