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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (enepasbHON pabodeil mporpamMMmbl BocmuTaHus W KoHmenuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEI0OBATEIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro MpeaMera C y4€TOM MEXMIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MpeAcTaBICHHE O LEIsAX, COAEpKaHUU, OOLIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuyenue kypca (u3MKA YriayOJnEHHOTO YpOBHS IO3BOJISIET PEAM30BATh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEM Ka)AbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpenestoTcs iIaHupyeMble pe3yibTaTbl OCBOCHHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yJibTaTaM OOydYaroluXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SABJISIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IJIaHUPYEMBbIE Pe3yIbTaThl OCBOCHHS Kypca (GU3HKHU Ha yIiyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
MCIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYHMX IPOrpaMM.

[TporpaMMa no ¢gu3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTEICH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHbIN Kype (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB W SIBIICHHI, HM3y4aeMbIX XUMHEH, OUOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001Iero 00pa3oBaHus MOJ0XKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
oObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymmm B Kypce sBISIETCS
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnosara€T HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmaTpHuBarOTCsS Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHMM, a Takke O0O0CYXICHUS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s usnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBytomero ¢akropa ydeOHOro mporecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKoro npakTukyma. B mepBom ciiyuae mpakTUKyM
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszaena (temsl). IIpu 3ToM mox paboTamu NpakTHMKyMa HMOHHUMAETCs
CaMOCTOATENIHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeJCTaBiIeHAa €IWHBIM IepeuyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacuETHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33a49H C SBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
NPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i KadeCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUW M TIPOIIECCOB B OKpY’Karollel JKM3HH, TpeOyromue BeIOopa (hHU3nIeCKOn
MOJIEH JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE /ISl BBIMOJIHEHUS yKa3aHHBIX B IPOrpaMMe M0 PU3NKE YUEHUUECKUX
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (U3HKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JT1a00paTOpUid.

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

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTaBICHUN O HAYYHOM METOJAE MO3HaHHS U (popMHupoBaHHE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSITH SIBJICHUS C UCIOIB30BaHUEM (DHU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYO  (DU3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33/]1a4 C ABHO 3aJJaHHOU (hU3MUECKOil
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJENIN, AJEKBaTHOW YCJIOBHMSM 3a/auyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOTO
XapaKkTepa;

NOHMMaHue (U3MYECKUX OCHOB M TMPUHILMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yibTaTa,

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeObHoro mnpeamera «®duszmka» Ha ypOBHE CpEIHET0 O0OIIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 4acoB B HENEI0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
poBeleHUsT J1adOpaTOpHBIX pPabOT U OMBITOB C YYETOM HMHAMBHUAYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

DKCIEPUMEHT M TEOpUs B Mpollecce MOo3HaHus mnpupobl. Habmronenue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SIBICHUN M MPOIECCOB (MaTepUalibHasi TOUKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyecKas TEOpHsl.

Pons u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IEMU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi jgabopatopueit o Qusuke. [Ipumepsl usmepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOpIMHAT, CKOPOCTH M
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WILTIOCTPALMs KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKECHMUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue aBukeHUs Tena, OpOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHI, CKOPOCTEN JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEJa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJ1a OOpaIleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanabHble CUCTEMBI OTCUETa (ONpENETICHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TANOTEHUS. OKBHBAJICHTHOCTh TIPaBUTALMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaIEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. JBHKeHNEe HEOECHBIX Tel
U X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEI.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKyM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CWIJI YIIPYTOCTH, BO3HMKAIOIIUMX B NPYKWHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOCTH Frp(N).

HccnenoBanue nBrKEHUS OpycKa MO HAKIOHHOM MIIOCKOCTU C TEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHue CUil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NMnynbe CHITBI M1 UBMEHEHNUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE »HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
SHEprus Tejia B OJHOPOJIHOM IPaBUTAIIMOHHOM MoJie. [loTeHnmansHas 3Heprus tenna
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eCcKkre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIN MUCTOJIET, THPOCKOI, PUTYpHOE KaTaHWE HA KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3auMHble mnpeBpamieHUs KUHETUYECKOM M IOTCHLMAJIBbHOW SHEPIrUi IpU
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepenue nmiynbca Tejia o TOPMO3HOMY ITYTH.

W3mepenune cuiibl TATH, CKOPOCTH MOJIEITTH DJIEKTPOMOOWIIS ¥ MOIIIHOCTHU CHUJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TPEHMUSI.

OmnpeneneHue pabOThl CWIBI TPEHUSI TPU ABWIKEHHM Tejla MO HAKJIOHHOW
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3usa. bpoyHoBckoe nBmxeHne. XapakTep JBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl €€ u3mepenus. lllkama
temmneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcontoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETUYECKOU DHEPrUeH MOCTYNaTEIbHOIO TEIIOBOIO IBUKEHUA €€ YaCTHLL.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mopenu KpucTamIm4ecKux peeToK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEX Ty TOpsSYeH U XOJIO0HOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBI KAK CPEAHUE 3HAYCHUS BEJIMYUH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamuku. (CaMONpoOW3BOJbHAS — peslaKcauus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS NPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHIEHTPALMs YacTHULl, BHICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. YienbHass TemIoTa CropaHus
torymBa. Pacuér KonmuecTBa TEmIOTHl Mpu Teruionepenade. I[lonstue 00
aanabaTHOM Ipoliecce.

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

BTopoii 3aK0H TEpMOIMHAMUKY 7151 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJ1aHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO Tea K 0ojiee HarpeToMy 6€3 KOMIIEHCAlun
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHrueckue yCTPONCTBA M TEXHOJOTMYECKUE IMPOLECChl: XOJIOAWIbHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomnbroTepHble MOAEIHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJPHOTO B3aUMOACHUCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHusl.

HacelllieHHble W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IABJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONIUS CBOMCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedbopmaruu TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHM3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHudyeckue yCTpOWCTBA W TEXHOJIOTUYECKHE TMPOLECCHI:  KHUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TABJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKCHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmarnuii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenrie aOCOMIOTHOM BIIAXKHOCTH BO3AyXa MU OIIGHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anuss Teln W €€ MpOSBICHMS. JJEKTpUYECKUU 3apan. /IBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, IUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

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

DIIeKTpUYECKOe mose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsIbl.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas sSHEprus 3apsjia B AJIEKTPOCTATUYECKOM IOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsma. Ilone paBHOMEepHO 3apspkeHHOM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOIHUKH B 3JIEKTPOCTATUYECKOM MOJI€. Y CIIOBUE PAaBHOBECHUS 3apsiIOB.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapamnenbHOE coequHeHue KOoHAeHcaTopoB. [locienoBaTenbHOE COEAMHEHUE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B IEKTPUUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpailieHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuiecKuil mox.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHBI M IUIONMIAJM TONEPEYHOrO CEUCHHS. Y IeIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIE PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCUMOCTh COIPOTHUBJICHUS] HUIUHIAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
TUIOIIAIM TIOTIEPEYHOr0 CEUCHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIPSHKCHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenudeHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJ[C ragbBaHUYECKOrO 3JEMEHTa OT BPEMEHH
IIPY KOPOTKOM 3aMBIKaHHUH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CWJIBI TOKA B TIETH.

HccnenoBanre 3aBUCUMOCTH TMOJIE3HON MOITHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnexkTpudeckas TPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAS
MIPOBOJIUMOCTh TBEPJIBIX METAUIOB. 3aBUCHMOCTH COINPOTHBIICHHUS METAJJIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TosrynpOBOJHUKH. CobcTBeHHas U IpUMECHAs  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DNeKTpUYeCcKHii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UcTOp, (OTOAUO, CBETOUO I, TAJIbBAaHUKA, paQUHUPOBAHUE ME/IH, BhITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOIUMOCTH METAIOB U MOJYITPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OHOBAJIEHTHOTO UOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCHUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yrayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (U3NYecKas BEIMYMHA, 3aKOH,



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

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET W JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHoOM mnoJje. Pabota cunbl JlopeHna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUs CUIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHUE IPOLECCH: MHAYKLIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢dasza kosebanuil. CBsI3b aMIUIMTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxaronux Kojebanusx. BeiHyx)aeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kosnebaHMM Tpy3a Ha MACCHUBHOM TPYXHUHE C IENbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOMINX KOJIEOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHcaTopa C aMIUTMTYJOM CHIIbI TOKa B KOJIe0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHUS MpU Pa3IMYHON (popme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. IlpomsBonacTBo, mnepegadya W NOTpeOiIeHHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUM JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['erepatop He3aTyXalOMIKX JIEKTPOMATrHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogeHue 351eKTpOMarHiTHOTO pE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpa)K€HUE, MpeioMJIeHHe, WHTep(epeHius u
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3ITyYCHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3U U TENIEBUICHUS. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUILIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

HaOmronenune natephepeHunn 1 1udpakiiuu MEXaHUUeCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3arys, nudpaxius, tHTEpPepeHIns.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsAMONMHENHOE pacnHpOCTpaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIIOTHBIN MMOKAa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cepuyeckoil JMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEpPEHTHBIX HCTOYHUKOB. [lpumepsl Kkiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHET0 OTpakeHus. Mojieinb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKajia v JIMH3HI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

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

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTHUIIbI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YACTHOCTH, [aBJICHME CBETa Ha abCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaILJIaXx.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u normnoiieHne (poTOHOB pU NEPEXO/IE aToMa C
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoNCTBa MOHM3HUPYIOMIETO M3JIy4eHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbI PoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaliy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EauHcTBO puznueckoi KapTUHBI MUpA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHoMUU. [IpuKiianHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Du3nvecKuil MPaAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUH (PU3MYCCKUX BEIIMYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O0o01maroniee NOBTOPEeHHUeE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
¢duzuka», «JIEMEHTbl ACTPOHOMUHU U aCTPOPUZUKI.

Ponb Qu3uku M acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIbHOW W  IMPOTHOCTHYECKOW  (yHKIMH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

Me:xnpeaMeTHble CBSI3H.

N3yuenue kypca ¢pusuku yriay0onéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (puamyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpOnE, KoyieOaTelabHbIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAsl CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON pEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHasl Oarapesi, CIIyTHUKOBbIE
MPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULIUOHHBIM IEHHOCTSAM POCCHUHCKOTO OOLIECTBa, pPACIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIUU 00YUAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOIIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa3oBaTebHON
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

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

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHUYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAs OCTETHKY HAy4HOIO

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



UHTEpEeC K pa3inuHbiM chepam npodecCHoHaTbHON ACSITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0OpPa30BaHUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAyYHOW JMESTEIbHOCTH, FOTOBHOCTh B IpOIlECCe
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B YCIOBHUSX PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BHUAAMHU JACATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ pEIICHUS, HaXOIUThb APryMEHTHI  JUJIA
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BATEIbHOMN
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KU3HEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUEOHBIX MTPEAMETOB;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISTh IOMCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHHE Ha YypoKax (U3UKK M BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U MHIUBUyaIbHON
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUI, pacpeaessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBH3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIEHO OCYIIECTBIIATh TIO3HABATENbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOH padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBETCTBUC PC3YJIbTATOB LICIIAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON pEIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYAalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMEThb OILICHMBATh PUCKH W CBOEBPEMEHHO NMPUHUMATH PEHICHHUS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHE, CIOCOOHOCTh AJalTUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSIBISATH HHTEpEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COLMAIbHOM U OITUYECKOM cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMUKHU, POJb (DU3HMUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (U3NUeCKUX Tell U MPOIECCOB
(sBeHUI): MHEpIMalIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, pPABHOYCKOPEHHOE JBH)KEHHE, CBOOOIHOE TaJICHUE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHUMOCTH (PUINYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HUMITYJIbCA M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HenyM WU JJId 3aMKHYTOM DJIEKTPUYECKOM uenu, 3akoH JIxoyns—JIenua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIIUAJIbHAS SHEPrUsl, KHHETUUECKasl SHEPT U,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJIMYECTBO TEIIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD JJICKTPUUYECKOTO TOJIs, HAMPSIKEHHOCTD TMOJIS TOUEUYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBIKYIIAS
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  CONPOTHMBJIEHHE  y4yacTKa  Lenu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBUkKeHUEe, nuddy3us, ucIapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIUIonepeaadu, JIEKTpU3alrs TeJl, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUYECKON BETUYUHBI OT
JPYToM ¢ MCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, PU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCIIEJOBAHUS;



IPOBOAUTH KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOrO  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JIEATENIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MUECKOll Mojenu, OTBEYawlleld TpeOOBaHUAM 3aJauH,
NPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPU MCHOJB30BAaHUM MATEMaTHYECKUX METOJOB pEIEHUs 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METO/BI PEUICHUS C YYETOM MOJIYYEHHBIX
pe3yibTaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI C ONIOPOIl HAa N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX TPOLIECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOESKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UINI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUN O PAllMOHAIEHOM
MPUPOAOTOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UYECKOTO
COJAEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMalMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTpUBaEMO poOIeMbl;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUIA:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax AesTEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIEHUN O IPUPOJIE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeel (PM3UUEeCKUX Tel U MPOLECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHE KOJIeOaHMs, MaTEeMaTUYCCKUNM MAasTHUK, WACATbHbBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHEUUaIbHOM  TEOPUM  OTHOCUTEIIBHOCTH  (3aKOH  COXPaHEHHS



ANIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
OUHIITEHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorddexra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YHCEJ U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmnana);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMNepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi] siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHHM:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)XKEHHE,
doTornexrpuueckuit apdext (hotorddexr), annda- u 6eTa-pacnasl saep,
raMmma-u3iaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPAIbHOTO aHau3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJioM, TOHKOM JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTHYECKOM
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHWE 3aBUCUMOCTEH (PU3MYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, TPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHHH, JeNlaTb  BBIBOABI IO  Pe3yJbTaTam
UCCJIeI0BAHNUS,



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (DU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBMia 6€30acHOT0 TPY/1a PU MPOBEACHUH UCCIEA0OBAHUHN B
paMKax  y4yeOHOrO  OJKCHepUMEHTa, MpakTUKymMa W  y4eOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbl0: HAa OCHOBAHMM aHajiu3a YCJIOBHS BBIOMpPATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH PACUEThl HA OCHOBAaHMM MMEIOLIUXCS JaHHBIX, aHAJIM3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEILICHUS C YUETOM IMOIYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 IpyTux
IPEIMETOB €CTECTBEHHO-HAyYHOTO0 UUKJIA: BBICTPaMBaTh JOTHYECKYIO
LEMOYKY PacCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIAIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

IPUBOUTH TPUMEPHI BKJIaa POCCUICKUX U 3apYOSKHBIX YUEHBIX -(DHU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTIOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAyKM M TEXHOJOTMH JUIs JaJbHEWIIero pa3BUTHUA YeJIOBEYECKOrO
00I11eCTBa;

OPUMEHATh pa3jMyHble CIOCOOBI paboThl ¢ MHQOpMAIHEe (PU3NIECKOTO
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETAINH
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTath B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHWBATH BKJAJ Ka)XJOro W3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Pa3zaen 1. HAYYHBINH METO/ IIO3HAHUS TPUPO/IbI
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/PC1GBZ1VT
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HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne ni/m Konrposbnsie  IIpakrunyeckue
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE PecypChl
padoThI padoTshI
Pazpnen 1. JIEKTPOAUHAMUKA
1.1 MarauTHOE II0JIE 14 https://m.edsoo.ru/SPRHOWUII
1.2 DNeKTpOMarHuTHasE UHIYKITUS 13 1 https://m.edsoo.ru/VQQ38UZXC
Utoro no pazneny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10 https://m.edsoo.ru/YOUAG9FNZ
2.2 DJEeKTpPOMarHUTHBIC KOJICOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHMHACCKHC 1 SICKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHBI
2.4 Onrnka 25 1 https://m.edso0.ru/OBLJ6NG69R
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcaoBrl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Uroro no pazaeny 5
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 KoprnyckynsspHO-BOJIHOBOW Tyalii3m 15 https://m.eds00.ru/S400GCWUJ
4.2 dusuka aroma 5 https://m.edso0.ru/ZLJ435GQC
(0))
4.3 HBHKa ATOMHOTO Apa 1 5 https://m.edsoo.ru/Q4WLMHS9T

SJICMCHTAPHBIX YaCTHUL]



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

Uroro mo pazneny 25
Paznen 5. 3JIEMEHTbBI ACTPOHOMUU U ACTPOPU3UKHU
5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPUIUKU 12 https://m.edso0.ru/RPXW8WN4N
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKYyM 16 16 https://m.edsoo.ru/EL9ALAJIF
Wroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
IPEIMETHOTO COJIEPYKAHMS U OIIBITa
7.1 JEATEILHOCTH, MPUOOPETEHHOTO MTPU 15 https://m.edso0.ru/PSCGRX7IW
u3ydeHuu kypea ¢puszuku 10 — 11
KJIaCCOB
Hroro no pazneny 15
PeszepBHOe Bpemst 10 https://m.edsoo.ru/E65RYIXLB
OBUIEE KOJIMYECTBO YACOB I10 170 16
I[MTPOIT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

®dusnka — pyHaaMeHTaIbHAS
HayKa O IPUPOJIe

Hayunblii MeTOT TO3HAHUS U
METOBI HCCIIEIOBAHUS
(bU3HYECKUX SIBICHUN

OKCIIEpUMEHT U TeOpus B
Ipolecce MO3HaHUs PUPOJIBI.
HabntoneHue v 5KkCepuMeHT B
¢buznke

CrniocoObl n3MepeHus
(bU3MUECKUX BETHYHH

https://m.eds00.ru/4AGD12L71X

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

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EYQO5

AOCOII0THAs M OTHOCUTEIbHAS
MIOTPEHIHOCTH U3MEPEHUIN
(hbUBUYECKUX BEIUYUH

https://m.edso0.ru/K3LOQI3CFT

MogpenupoBanue B ¢pusuke. Poib
1 MeCTO (PU3HKHU B
(hopMUPOBaHUH COBPEMEHHOU
Hay4YHOU KapTHUHBI MUDa, B
MPAKTUYECKON NeATEIbHOCTH
Iroaen

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

Mexanndeckoe OBUKEHUE.
Cucrema orcyera.

https://m.edso0.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

OTHOCHUTEILHOCTD
MEXaHHYECKOTrO JBUKEHHS.
[Ipsimast 1 oOpaTHas 3a7a9n
MEXaHHUKH

Pannyc-BekTop maTepuaibHOU
TOYKH, €ro IIPOEKIUU HA OCH
KoopauHar. Tpaekropus.
[Tepemenienue. Ckopocts. Mx
MPOEKLHUU Ha OCH KOOPAUHAT

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMEpHOE IPSIMOJIMHEWHOE
neukeHue. ['papudeckoe
OIKMCaHHEe PABHOMEPHOI'O
IPSIMOJINHEHHOTO IBUKEHUS

https://m.edsoo.ru/ZNKXPSMEF

10

11

12

13

CrnosxeHue nepemeieHnii u
ckopocrtel. Pemenue 3agau

HepaBHOMepHOE IBUKEHHUE.
MrHoBeHHas1 CKOPOCTb.
Yckopenue. [Ipsamonuneiinoe
JABMKCHUEC C ITIOCTOAHHBIM
YCKOpEHUEM

I'paduueckoe onucanue
MPSIMOJIMHEHHOTO JBUKEHUS C
MTOCTOSIHHBIM YCKOPEHUEM

CBobosHOe najieHue. Y CKopeHue
CBOOOJTHOTO TaJICHHS.
3aBHCUMOCTBH KOOPJIMHAT,
CKOpOCTH, YCKOPEHHS OT
BPEMEHH U UX rpapuKu

https://m.edsoo.ru/YKQTQRS20

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVY XC8JD



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD

14

JIBm>keHHe Tenna, OpOIIeHHOTO
0] YTJIOM K TOPU30HTY

https://m.edsoo.ru/\W6B8TSPKM

15

KpuBosmHelHOE ABUXKEHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
VYri0Bast ¥ IMHEWHAsE CKOPOCT.
Ilepuon u yacrora.
IlenTpocTpeMuUTENBHOE U MOTHOE
YCKOpEHHUE

https://m.edso0.ru/SGZQQF5H2

16

17

KonTponbhas padota no teme
"Kunemartuka"

[Tepsriif 3akoH HproTOHA.
WNHepuunanbHble CUCTEMBI
orcuéra. [IpuHnun
OTHOCUTENbHOCTH [ anumes.
Heunepuunanbabie cCHCTEMBI
OoTCUéTa

https://m.edsoo.ru/DP1XR9HJI

https://m.edsoo.ru/8FO42H1L2

18

19

Cuna. PaBHOJEHCTBYIOIIAs CUJIA.
Bropoii 3akon HeroTona. Macca
B3aumoneicteue ten. Tperuit
3akoH HprotoHa

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

https://m.edsoo.ru/NAD4VZADH

20

[IpuHIHMI cyneprno3unuu Cuil.
Pemenue 3aga4 Ha npuMEHEeHNE
3akoHOB HproToHa

https://m.edso0.ru/MQI163A50

21

3aKOH BCEMUPHOTO TATOTEHUSI.
OKBUBaJIEHTHOCTh
IPABUTALIMOHHOW ¥ HHEPTHOMN
Macchl

https://m.edsoo.ru/AE40LUZYB



https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB

22

Cuna Ts5KeCTH M YCKOpEHHE
CBOOOJHOIO Ia/IEHUS

https://m.edso0.ru/36LBC4Z0QJ

23

JIBu>keHHE HEOSCHBIX TET U UX
HCKYCCTBCHHBIX CITYTHUKOB.
IIepBasg kocMHU4eCKask CKOPOCTb.
3akonsl Kemnepa

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

24

25

26

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

Cuna tpenus. [Ipupoaa u BusI
cu1 TpeHus. [IBuxkeHue B
KHUJKOCTHU U Ta3ze ¢ y4ETOM CHIIbI
COIMPOTUBIICHUS CPEIIBI

JaBnenwne. [ mapocrarnyeckoe
napienue. Cuiia Apxumena

https://m.edsoo.ru/RV3SSW081

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO2

27

AOGCOIJIIOTHO TBEPJIOE TEIIO.
[TocTynarensHoe n
BpalaTeIbHOe IBHKCHHE
TBEPJIOTO Tela

https://m.edsoo.ru/UVIUYVE7Y

28

29

30

MoOMEHT CHITBI OTHOCUTEIBHO
ocu BpauieHus. [1neqo cuibl

CnoxxeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tela. Y CIIOBUS PaBHOBECUS
TBEpAOro Tena. Bumbl
paBHOBECHS

Pemenue 3agau

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/\VFOEBAS878

https://m.eds00.ru/Q3QEPZXMR



https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR

31

KonrponsHas pabora o Teme
"Ilnnamuka. CtaTuka TBEpAOTO
Tema"

https://m.edso0.ru/41HS90LZD

32

NMnynsc MmaTepuabHONM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
LlenTp macc cucremsl
MaTepHaIbHBIX TOYEK. Teopema
O JBUKCHHUM LIEHTPA Macc

https://m.edsoo.ru/3PBMZ3HI|I

33

I/IMHy.]H)C CHUJIbI U U3MCHCHHUC
HMITyJIbCa TeJa. 3aKOH
COXpPaHCHUS UMITYJIbCA.
PeakTuBHOE JBIKEHHE

https://m.edsoo.ru/AINJW80116

34

MoOMEHT uMItybca
MAaTepHaIbHON TOUKH.
[IpencraBnenue 0 COXpaHEHUH
MOMEHTa UMITyJIbCa B
LEHTPaIbHBIX MOJIAX

https://m.edsoo.ru/CHS9DBRA4I

35

36

37

38

Pemenue 3agau

PaGora cunbl Ha MajioM U Ha
KOHEYHOM TIEpEeMEIICHHH.
I'padmueckoe npencraBneHne
paboThl CHIbl. MOIIHOCTD CHJTBI

Kunernyeckas sHeprus.
Teopema 06 u3mMeHeHUH
KHHETUYECKOU SHEPTUU
MaTepuaIbHOW TOUKU

ITorennuanabHBIE U
HEMOTEHIIUATbHbBIE CHIIEI.

https://m.edso0.ru/224025Z6M

https://m.edsoo.ru/B7N1YBP1N

https://m.edsoo0.ru/N5QCCI1EIM

https://m.edsoo.ru/BHTO9W4CQO



https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ

IToTrenumanpHas SHEPTHUsL.
Bropas kocMudeckast CKOpOCTb

39

Tperbs KOCMUYECKast CKOPOCTD.

CBsi3b pabOTHI
HEIIOTCHIUAIBLHBIX CHJI C
N3MEHEHHEM MEXaHHMYeCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpAHEHHUS MEXaHUYECKOU
SHEpPruu

https://m.edso0.ru/66P2WGWS4

40

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuynnu nyist uaeanbHoOR
JKUJIKOCTH

https://m.edso0.ru/OIC610G5F

41

KonTponbhas padota no teme
"3aKOHbBI COXpPAHEHUS B
MexaHuke"

https://m.eds00.ru/SO90PC322

42

43

44

PazButue npencrasnenuii o
npupoie TerioTel. OCHOBHBIE
nonoxenus MKT. Tuddyzus.
bpoyHOBCKOE 1BMXKEHUE

Crpoenue ra3oo0pa3HbIX,
KHUJKUX U TBEPJIBIX Tell.
XapakTtep JBUKEHUS U
B3aNMOJIECHCTBHS YaCTHI]
BelIeCcTBa

Macca u pazMepsl MOJIEKYII
(atomoB). KonmaecTBo
BenrecTna. IlocTosHnas
ABoraapo

https://m.edso00.ru/0ZTXY71SW

https://m.edsoo.ru/UX8FMV2CU

https://m.edsoo.ru/5FCL7ZUUQO



https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO

Temneparypa. Temiosoe

45 https://m.edso0.ru/SDOFUFGIL
paBHoBecue. [lkana [enscus

46 Pemenne 3amau https://m.edsoo.ru/EGRV58D9F

g7 Vncanebif ras. Fasosbie https://m.eds00.ru/0LMOXOV4B
3aKOHBI

4g > papnenne Mennencesa- https://m.edso0.ru/7RAZ800MA4
Kianeiipona. Pemenue 3anau

49 AbcomroTHas Temreparypa. https://m.eds00.ru/27RGL3V1G
3akoH J/lampToHa
H3ompornieccsl B UACaILHOM rase

50 C IIOCTOSTHHBIM KOJIMYECTBOM https://m.edso0.ru/UQ9SUVODW
BEILECTBA
I'paduueckoe npeacraBieHne

ol M30IPOIIECCOB: U30TEPMa, https://m.edsoo.ru/W1HC88PJ4
u3oxopa, u3obapa

52 OcnoBHoe ypaBaenne MKT https://m.eds00.ru/E65TLSWXG

53 Pemenne 3agau https://m.edsoo0.ru/8U427H1YJ
CBs13b a0COTIOTHOM
TeMIepaTypsl

54 'CPMOMMHAMHHCCKOH CHCTEMBT https://m.eds00.ru/N6ETZ0LDZ
CO cpelHel KHHEeTHYeCKOU
SHEpruei MoCTynaTeIbHOro
TEIJIOBOTO JBMKCHHS €€ 4aCTHI]

55 O6O6erHHe 1 cucTeMatr3ani https://m.edso0.ru/EDM5ZTZCY
3HaHui mo reme "OcHoBel MKT"

Bg  KOHTPOIBHAA paGoTa no Teme https://m.edso0.ru/LTSZALIQ7

"OcHoBbl MKT"



https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7

57

58

59

60

TepmoauHaMuueckas cucTema.
3ajaHye BHEUIHUX YCIOBUM TSt
T/ cuctemsl. BHenHue u
BHYTPEHHHUE TTapaMeTpHhI.
[TapameTpsl T/] cuctemsl Kak
CpelHME 3HAYCHUS BEJTUYHH,
OIUCHIBAIOIIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

Hynesoe nauano
TEPMOJUHAMUKHU.
CaMonpou3BojIbHas penaKcarus
TJI cucteMsl K TEMIIOBOMY
paBHOBECHIO

Mopenb uieanbHOro ra3a B
TepMOJANHAMUKE. Y CJIOBUS
IIPUMEHUMOCTH 3TOW MOJEIIH
YpaBHenue Menzeneena-
Kianeiipona u BeipaxkeHue 1is
BHYTPEHHEHN SHEPrUU

https://m.edsoo0.ru/4L636LXVZ

https://m.edsoo.ru/LYMWVLIRP

https://m.edsoo.ru/FOQVOQKQS8

https://m.edso0.ru/TZJUGWSMZ

61

BeIpaxxenue niis BHyTpeHHEN
SHEPTUH OJHOATOMHOTO
HJ1eaIbHOrO Tasa.
KBasucratnueckue u
HECTaTUYECKUE IPOLECCHI

https://m.edsoo.ru/L1XUZJSC7

62

DOnemeHTapHas paboTa B
TepMoaMHAMUKe. Beraucienue
paboTsI 1o rpaduky nporecca Ha
pV-auarpamme

https://m.edsoo.ru/YHE1589A1



https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1

63

Temnonepenaya kak crnocoo
W3MEHEHHUS BHYTPEHHEH SHeprun
TJI cuctempl 6€3 COBEPIICHHS
paboThl

https://m.edsoo.ru/BDN5GEKP7

64

KonBeknus, TermionpoBogHOCTb,
U3JIy4eHue

https://m.edsoo0.ru/QM4TOETS8

65

KommdecTBO TEIIOTHI.
TennoéMKOCTh Tela. Y aebHas 1
MOJISIPHAS TEIUIOEMKOCTH
BeIlleCTBA. Y AeIbHAs TEII0Ta
CrOpaHMs TOIJIMBA

https://m.edsoo.ru/RQASBF90Q5

66

67

Pacuér xonuuecTBa TEMIOTHI ITpU
TemIoneperaye

[Tonsarue 00 aquabaTHOM
npouecce. [lepBblil 3aKk0H
TEPMOJANHAMUKH

https://m.edsoo.ru/B4NQ2B026

https://m.edso00.ru/SQXBMXFYN

68

KonuuecTBo TemnoTs! u pabora
KaK Mepbl U3MEHEHHUS
BHyTpeHHeN sHeprun T]]
CHUCTEMBI

https://m.edsoo.ru/59W3F1X49

69

Bropoii 3ak0H TepMOIMHAMUKHN
JUIS pAaBHOBECHBIX U
HEPABHOBECHBIX MTPOLIECCOB.
Heo6paTtumocTs NpUpoIHBIX
IIPOLIECCOB

https://m.edsoo0.ru/3BEBSKQ8G

70

[TpuHIUIIBI AEHCTBUS TETITOBBIX
mamvH. KITJ]

https://m.edsoo.ru/Z25PJPKKU



https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU

71

MaxkcumansHoe 3Hauenue KIIJ1.
uxn Kapno

https://m.edso0.ru/QATFSEOKO

72

73

74

Pemenue 3agau

OKOJIOTHYECKHE aCIIEKThI
HCIIOIL30BaHMUS TEIJIOBBIX
nsurareneii. TemioBoe
3arpsi3HEHUE OKpYKaroen
Cpelbl

Pemenue 3agau

https://m.edso00.ru/0QIVD6XJT

https://m.edsoo.ru/ZIFEWQ2SV

https://m.edso0.ru/UYVV9T878

75

O00011IeHrE U CHCTEMATHU3ALIHS
3HAHUH I10 TEME
"TepmoauHamuka. TernnoBbie
MaIInHbI"

https://m.edsoo.ru/A6UQLWI1EB

76

77

78

KonTponbhas padota no teme
"TepmoanHamuka. TemnioBbie
MaluHb!"

[TapooGpazoBanue u
KoHJeHcanus. Vicnapenue u
KHTIeHHe. Y IenbHas TeIIoTa
nmapoo0pa3oBaHus

HacgImieHHbIe ¥ HEHACHIIIEHHEIE
napsl. KauecTBeHHas
3aBHCUMOCTD INIOTHOCTH U
JaBJICHUA HACBILLICHHOI'O Hapa oT
TeMIepaTypsl, UX
HE3aBUCUMOCTEL OT 00BhEMA
HACBIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEPATyPhI

https://m.edsoo0.ru/X4AG7PJVJ

https://m.edsoo0.ru/W4505S1GQ

https://m.edso0.ru/810XNZKD1



https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

KHIICHUA OT AAaBJICHUA B
KHNIKOCTH

79

80

BitaxxHocTh BO31YyXA.
AOCOJIIOTHAS U OTHOCUTEIIbHAS
BJIAKHOCTD

Pemrenue 3amau

https://m.edsoo.ru/QRQNGWOZ8

https://m.edsoo.ru/PKAPBXZGT

81

TBépnoe Teno. Kpucrammyeckue
u amop(HbIe Tesna. AHU30TPOIUS
CBOWCTB KPUCTAJIJIOB

https://m.edsoo.ru/YCMZ29JGZ

82

[nnaBneHue n KpUCTATUIU3ALIMSL.
VY enpHas TEmaoTa NiaBJICHUs.
Cybmumarust

https://m.edsoo.ru/WYH1C81KN

83

84

85

Jlebopmaruu TBEPAOTO TEA.
Pactsoxenne u cxxatue. Cour.
Mopyns FOura. [Ipenen ynpyrux
nedopmariuit

TernmoBoe pacmpenue
KUAJIKOCTEN U TBEPIBIX TEIL.
AHTapMOHH3M TETUIOBBIX
KOJIeOaHUM YaCTHI] BEIIECTBA

[Ipeobpa3oBaHue YHEPTUU B
(ha3oBBIX Mepexoaax

https://m.edsoo.ru/961UIDFRU

https://m.edsoo.ru/1IR1740Q0N

https://m.edsoo.ru/UUJQYTXYF

86

YpaBHeHUE TEIJIOBOTO OaaHca

https://m.edso0.ru/5CV1IKKTMW

87

88

Pemenue 3agau

[ToBepXHOCTHOE HaATSKEHNE.
Kanunnsapuseie siBienus.
JlaBiieHrE O UCKPUBJIIEHHOM

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

https://m.edsoo.ru/Z9FYJNI4U
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https://m.edsoo.ru/PKAPBXZGT
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MMOBEPXHOCTBIO KUIKOCTH.
®opwmyna Jlamiaca

89

O06o001IeHNne U cUCTeMaTU3AIUS
3HaHUU 10 TeMe "ArperaTHble
cocTosiHus BemecTBa. @a3oBble
nepexopl"”

https://m.eds00.ru/V3TS29GT9

90

91

92

93

94

KontponbHas pabora no teme
"ArperaTtHble COCTOSIHUS
BeulecTBa. PazoBble nepexoan"”

OnexTpusanus Tea U eé
MPOSIBICHUS. DIEKTPUUECKUI
3apsan. JIBa BUJa 3JIEKTPUUECKUX
3apsAnoB. [IpoBoHUKY,
JTUDIJIEKTPUKU U
ITOJTYITPOBOTHUKH
DneMeHTapHBIN AEKTPUIECKUI
3apsj. 3aKOH COXpaHEHUs
JIEKTPUYECKOTO 3apsaa
B3aumoneicTeue 3apsI0B.
Toueunsle 3apsaabl. 3aKOH
Kynona

Pemrenue 3agau

https://m.edsoo.ru/BTE57DDIP

https://m.edsoo.ru/ESV1QRBVX

https://m.edso00.ru/QJTVE6HK7Q

https://m.edsoo.ru/HM8AKQY47

https://m.edsoo.ru/XCFAV8SHK

95

96

Onexrpuueckoe noie. Ero
JIEWCTBUE HA DIIEKTPUUYECKHE
3apsIbl

HanpsxénaocTts
anekTprueckoro nos. [IpoOHbIit
3apsan. JInHUM HanpsKEHHOCTH

https://m.edsoo.ru/EF3CUR72W

https://m.edso0.ru/9KBCOFP9X



https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
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AIEKTPUUYECKOTO TOJIS.
OaHOPOAHOE IIEKTPUIECKOE
noJie

97

IToTeHmaabHOCTH
3JIEKTPOCTATUYECKOTO MOJIS.
Pa3HocTh MOTEHITNATIOB U
HanpspKeHUe

https://m.edsoo.ru/QJ4AHEFATR

98

[ToreHnmanpHas 3Heprus 3apsaa
B 3JIEKTPOCTATUYECKOM TI0JIE.
[Torenuman
3JIEKTPOCTATUYECKOTO MOJIA

https://m.edsoo.ru/Y ODNX8N9Z

99

100

CBs3b HAPSHKEHHOCTHU TOJISL U
Pa3sHOCTH MOTEHIUAIIOB JUIs
JIEKTPOCTATUYECKOTO TOJIS
[TpuHuMn cynepno3suuuu
ANNEKTPUYECKUX TTOJIEH

https://m.edsoo.ru/SWNQFLP9Y

https://m.edsoo.ru/WS1GYR413

101

Pemenue 3agau

https://m.eds00.ru/2630Y5063

102

103

104

[Tone Toueunoro 3apsana. [one
PaBHOMEPHO 3apsHKEHHOM cepbl

[Tone paBHOMEPHO 3apsHKEHHOTO
o o0bséMy mapa. I[lone
PaBHOMEPHO 3apsHKEHHOM
OCCKOHEUYHOM IIOCKOCTHU
[IpoBoaHUKY B
ANEKTPOCTATUYECKOM TIOJIE.
YcnoBue paBHOBECHS 3apsiOB

https://m.edso00.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T

https://m.edso0.ru/6GVP71B38



https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
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https://m.edsoo.ru/6GVP71B38

JIMDIEeKTpUKY U

105 MTOJTYITPOBOJTHUKH B https://m.eds00.ru/3G6DWKG2I
3IEKTPOCTATHYECKOM I10JI€
Kongencarop. D1eKTpoEMKOCTh

106 KOHJICHCATOpa. DICKTPOEMKOCTh https://m.edsoo.ru/GHLGD83X7
IJIOCKOTO KOHACHCATOPA

107 Hapauebrioe coeueie https://m.edsoo.ru/60WN2ZDH8
KOHJICHCATOPOB

108 HocnenosateisHoe coenuHeHHC https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCAaTOPOB

109 DHEPIHS 3APTKCHHOTO https://m.edso0.ru/SW376XS21
KOHJICHCATOpa

110 Pewenue 3amau https://m.edsoo.ru/NLHAFI8YY
JIBr>keHUE 3apsKEHHOM YacTULIbI

111 B OZJHOPOJHOM 3JIEKTPUUECKOM https://m.edso00.ru/9PGVSYIWG
moJie

112 Pemenue 3amau https://m.edsoo.ru/UXITUSMXW
O06001IeHre U CUCTEMATU3 A

113 3HAHUU 10 TeMe "DIIeKTpUIECKoe https://m.eds00.ru/QCIRPYCGA
mose"

114 Konrpopras pabora no Teme https://m.edsoo.ru/WRQGZBRF7
"OnexTpuueckoe nojue"
Cuna toka. IToCcTOSHHBIN TOK.

115 ¥/ CHOBH CYIIECTBOBAHHS https://m.edsoo.ru/L8L EAKUV5
MTOCTOSTHHOTO 3JICKTPHYECKOTO
TOKa

116 Mlcroummin Toka. Hanpsikeiiiie https://m.eds00.r/RUFC4YTDO

BJIC



https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
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https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
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3axon OMa 11 yyacTKa LEenu.

117 https://m.edso0.ru/64VZXZ2GP
DIEeKTPUYECKOE COTIPOTUBIICHNE
3aBUCUMOCTb COIIPOTUBIICHUS

11g  O/HIOPOAHOTO TIPOBOAHMIA OF https://m.eds00.ru/KE2FEN35X
€ro JUIMHBI U TUIOMIATN
MOTICPEYHOTO CEUCHUS

119 ¥ ACIILHOE CONpOTHBIIEHHE https://m.edsoo.ru/Y4ZTZRZAI
BerecTBa. Perienue 3anau
ITocnenoBarenbHOE,

120 napajuieJIbHOE, CMEIIaHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHCHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX

121 aeKTpUUecKux 1enei. [Ipapuma https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Pemenue 3amau https://m.edsoo.ru/LXRB618PO

123 Pabora szexTputieckoro Toka. https://m.eds00.ru/PLTTBZGPC
3akoH Jlxoyna —Jlenua

124 Pemenue 3amau https://m.eds00.ru/R6JHOGRY6
MoIIHOCTb NEKTPUUYECKOTO

125 ToKa. TennoBas MOIIHOCT, https://m.edsoo.ru/CONEPSIIH
BBIICTIsIEMAast Ha PE3UCTOPE

126 Pemenne 3agau https://m.eds00.ru/90KODG7HY

127 IAC u Bryrpensee https://m.edsoo.ru/MGCEWIVUL
COINPOTHBIICHUE UCTOYHHKA TOKA
3akon Oma 15 TOJTHOM

128 (3aMKHYTOI) 2JIEKTPUYECKON https://m.edsoo.ru/XQP3R9DK4
LEIH

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



https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
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MoniHoCTh HCTOYHHUKA TOKA

https://m.edsoo.ru/OWH205J0S

131

132

KOpOTKOG 3aMbIKaHUEC

Konpaencarop B uenu
MOCTOSIHHOTO TOKa

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

133

134

135

Pemenue 3agau

Permrenue 3agad mo reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

Pemenue 3agau nmo reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

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

https://m.edso0.ru/5175121DC

https://m.edsoo.ru/DX6SFSQ5I

136

Pemenue 3agay no reme

"IIoCTOSIHHBIN MEKTPUUYECKUI

TOK"

https://m.edso0.ru/K835E5INT

137

138

139

140

O0001IeHre U CUCTEMAaTU3AIHS
3HaHui 1mo reMe "TloCcTOSHHBII
ANEKTpUYECKUi TOK"

KonrtponbHas pabora no Teme
"IIoCTOSHHBIN IMEKTPUUECKUI

TOK"

DnexkTpuyeckas IpoOBOJUMOCTb
Pa3IUYHBIX BEIIECTB.
DJNEeKTpUYECKUil TOK B MeTaIax.
CBepXIpoBOIMMOCTh
DneKTpUUeCcKUi TOK B pacTBOpax
U pacIiaBax 3JIEKTPOJIUTOB.
3akonsl Qapanes A1
AJIEKTPOJIH3a

https://m.edsoo.ru/WXUI1LRUC5

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

https://m.edsoo.ru/DV219CC72

https://m.edso0.ru/36L9OKOEE
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141

DNEeKTPUYECKHUM TOK B razax.
[Tnazma

https://m.edsoo.ru/MEDWMLCJ6

142

143

DNEKTPUUECKUN TOK B BaKyyMe.
BakyymHubie npuGopsl
DJIEKTPUUYECKUIN TOK B
HOJTYyIIPOBOTHUKAX

https://m.edsoo.ru/HNIAJ5B73

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

144

[TomynpoBOTHUKOBBIE TPUOOPEI

https://m.edsoo.ru/EKLROQTDAX

145

146

147

Ou3nyeckuil MpakTUKyM IO TeMe
"U3mepeHue cuiibl TOKa 1
HAIPSDKCHUS B 1IETTH
MIOCTOSIHHOT'O TOKa IIPY MOMOIIH
aHAJIOTOBBIX U IU(POBBIX
HM3MEPHUTEIIBHBIX MPUOOPOB" HIIH
"3HaKOMCTBO C IUPPOBOIA
nabopaTopueit o Gpusuke.
[Tpumeps! u3mepeHus
(bu3MYECKUX BEIUYUH MPU
MTOMOIITH KOMITBFOTEPHBIX
JTATYNKOB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4eHre HepaBHOMEPHOTO
JBAKEHUS C LETIBIO OIIPEIEIICHUS
MTHOBEHHOM CKOpOoCTH"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepeHune yCKOpeHHUsl IpU
MIPSAMOJIMHETHOM
PaBHOYCKOPEHHOM JIBHKEHUU 110
HaKJIOHHOM TJIOCKOCTH" WK
"ccnemoBaHue 3aBUCUMOCTH

https://m.edsoo.ru/Y15A50SQV

https://m.edsoo.ru/CN3FHCY83

https://m.edso0.ru/70Y40Y610



https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0

MyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBH>KEHUN"

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus
CBOOOHOTO TaieHus " WIn
"N3y4yeHue qBUKEHMS TENA,
OpOIIEHHOTO TOPU30HTAIHHO"

https://m.edso0.ru/87JADYSZ2

149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Teja 110
OKPYKHOCTH C IIOCTOSIHHOM 110
MOJYJTIO CKOPOCTBIO" WK
"UccaenqoBaHue 3aBUCUMOCTH
neproja ooparieHus
KOHMYECKOT0 MasiTHUKA OT €Tr0
napameTpoB"

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenue
PaBHOIECHCTBYIOLIEN CUIIBI ITPU
JBYKEHUH OpycKa [0 HaKJIOHHOM
miockoctu" min "llpoBepka
THUIIOTE3bI O HE3aBUCUMOCTH
BpPEMEHHU JIBUKEHUS OpycKa 1o
HAKJIOHHOH IUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €r0
Macchl”

https://m.edsoo.ru/DY1D4C16J

https://m.edsoo.ru/ZTOFG6J4U

151

Pu3nYeCKUil IPAKTUKYM IO TEME
"HccnmenqoBanne 3aBUCHMOCTH
CHJI YIIPYTOCTH, BO3HUKAIOIINX B
MpYXUHE U PE3NHOBOM 00pa3slie,

https://m.edso0.ru/UL391C40D



https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U
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152

oT ux nedopmanuu’ uim
"U3y4yeHue IBUXKEHUS CUCTEMBI
TeJ, CBSI3aHHBIX HUTHIO,
MEPEKUHYTOMN Yepe3 JErKuil
0J10K"

@uU3NYECKU IPAKTUKYM 110 TEME
"Uzmepenue kodddunreHTa
TPEHHUS 110 BEIMYUHE YTIIOBOTO
Kod(pduimeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBIOKEHUS OpycKa 10 HaKJIOHHOM
TUIOCKOCTH C TIEPEMEHHBIM
KOd(QPHUIHEHTOM TpeHHS" HITH
"N3yueHue NBUKEHUS Tpy3a Ha
BaJly C TpeHueMm"

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

153

154

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue ycnoBui
paBHOBECHS TBEPIOTO TEIA,
HMMEIOIIETO OCh BpallleHus" Win
"KoHcTpynpoBanue
KPOHILTENHOB U PACUYET CUI
ynpyroctu" win "M3yuenue
YCTOMYMBOCTH TBEPAOTO TENA,
HMMEIONIETo MIoNab Onopsl"

Pu3NYECKUil IPAKTUKYM 110 TEME
"N3mepenue ummynbca Tenia 1no
TOPMO3HOMY IIyTH" WK
"N3mepeHue cuilbl ATy,
CKOpPOCTH MOJEIN

https://m.edso0.ru/MI0QT27R6

https://m.edsoo.ru/FZ0CNRGTA



https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA

3JEKTPOMOOUIISL U MOIIIHOCTH
cunbl Taru" win "CpaBHEeHHE
W3MEHEHHUS UMITyJIbCca Tefia C
UMIYJbCOM CHJIbI" WIIH
"HccnenoBanue coxpaHeHUs
HMITYJIbCA IIPU YIPYTOM
B3aUMOJCHCTBUU" WIIN
"N3mMepeHue KHHEeTHUECKOn

SHEPIUU Tella 110 TOPMO3HOMY
"

IIyTH

155

156

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro
npoiiecca (PEKOMEHI0BaHO
HCIOJIb30BaHUE UG POBOI
naboparopun)" unu "Hzydenue
M30XOPHOTO Tpoiecca’ uimn
"N3y4yeHne n3o00apHOTO
nporecca" unm "[IpoBepka
ypaBHEHUS COCTOSHUS"
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue yaenpHon
TEIUIOEMKOCTH" TN
"UccnenoBanue npolecca
OCTBIBaHUA BelllecTBa' MM
"HccnenoBannue aqnabaTHOro
npouecca" unu "M3yuenne
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO

https://m.edso0.ru/T66K4CKZG

https://m.edsoo.ru/PPBTS0U4D



https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D

B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUIICHUS KUIKOCTEN"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHIapEeHUs KUAKOCTEN" Niu
"N3mepeHue yaenbHON TEeNI0ThI
IJIaBJICHUA Ibaa" WIn
"N3yueHue CBOKCTB
HACBIIICHHBIX NTapOB" WU
"U3mepenue abCcoTOTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
Macchl [1apoB B [TOMEILEHUN".
N3mepenue ko dummenra
MIOBEPXHOCTHOT'O HATSKEHUS

https://m.edsoo.ru/0ZA5PMD07

158

159

du3nuecKuil MPakTUKYM 110 TeEMe
"HaGmtonenue npeBpalieHus
SHEPTUH 3apSKEHHOTO
KOHJICHCATOpa B SHEPTHUIO
M3JIY4eHHS CBETOANO A" W
"N3y4yeHne npoTeKkaHus TOKa B
LIETIH, COJIepIKAILEH
KOHJIeHcaTop" uimn
"Pacrnipenienenue pa3HOCTH
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCATOPOB"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PEe3UCTOPOB" MU

https://m.edsoo.ru/5BPTN1YZU

https://m.edsoo.ru/UAIS3VVKE
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https://m.edsoo.ru/UAIS3VVKE

160

"N3mepeHue yaenpHOoro
CONPOTHUBJICHUS IPOBOTHUKOB"
ninu "Ucciaenosanue
3aBHUCHUMOCTH CHJIBI TOKA OT
HaAMPSHKEHUS U1 JIaMITbl
HakaJuBaHUs"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue anexTpoiausa" uim
"U3mepenue 3apsna
OJIHOBAJICHTHOI'O MOHA'" WJIN
"UccmenoBanue 3aBHCUMOCTH
COMPOTHUBIICHUS TEPMOPE3UCTOPA
ot Temneparypsl" wiu "CHatue
BOJIbT-aMIIEPHOU
XapaKTePUCTUKHU Auoaa"

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

161

162

163

PesepubIiil ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsl 3HAaHHUH 110 TeMe
"KunemaTtuka"

PesepBHelIit ypok. O60011IeHNE 1
cucTeMaTHU3alus 3HaHUH 1o Teme
"Tunamuka"

PesepBHelit ypok. O6001IeHNE U
cucTeMaTH3alus 3HaHUH 10 TeMe
"Craruka TBEpAoro tena"

https://m.edsoo0.ru/LQO93M5SQ

https://m.edso0.ru/S7CS1IUFMI

https://m.edsoo.ru/XVUMKRX6N

164

PeseprubIil ypok. O60061eHIE 1
CHCTEMaTHU3alus 3HAHUIA TI0 TeMe
"3aKOHBI COXpPAHEHUS B
MexaHuke"

https://m.edso0.ru/C37WXULT?2



https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
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https://m.edsoo.ru/C37WXULT2

165

166

PesepBHelit ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"OCHOBBI
MOJIEKYJISIPHOKHHETHYECKON
Teopun"

PesepBHelil ypok. O000IICHHE 1
CHCTEMAaTH3alMsl 3HaHUH 10 TeMe
"Tepmonunamuka. TernaoBbie
MaIIrHbI"

https://m.edsoo.ru/3PBKBKI16D

https://m.edsoo.ru/IZZC67VF1

167

PesepBHeIit ypok. O000IICHHE 1
CHUCTEMaTHU3aIlis 3HAHUM 110 TEME
"ArperaTHble COCTOSTHUS
BemiecTBa. Ma3oBbie nepexoabl”

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

168

PesepBHeIil ypok. O000IICHHE 1
CUcTeMarTui3anuda 3HAHUH 10 TEME
"JnexTpuueckoe mose"

https://m.edsoo.ru/URWB5CULE

169

170

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMaTHU3alus 3HAaHHUA TI0 TeMe
"IToCTOSIHHBIN MEKTPUUECKUI

TOK"

PesepBHelIit ypok. O60011IeHNE 1
cCUCTEeMaTH3alys 3HaHUH 110 TeMe
"Toku B pa3nnuHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

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

https://m.edsoo.ru/WZ02PRIG1
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIC PeCypPChl
padoTsI padoThbI
BzaumopeiicTBrue NOCTOSSHHBIX
a 0 OBOJTHUKOB C

1 MArHITOB 1 TPOBOAHIOB 1 https://m.eds00.ru/H05J3PQ24
TOKOM. MaraurHoe mnouie.
I'mnote3a Ammepa
BexTop MarHuTHOM WHIYKITUH.
IT

2 PHHIn cynepni)munn 1 https://m.edsoo.ru/0YNNE57SO
MarHUTHBIX ToJiel. JInaum
MarHUTHON WHTYKITUU
M

3 ATHHITHOC TOJIC POBOMTHIKA © 1 https://m.edsoo.ru/F10ASACBX
TokoM. OnbIT Dpcrena

A N

4 Chua Amriepa, ¢€ HanpasicHHe 1 https://m.edsoo.ru/1JEDF5HEN
U MOJTyJTb

5 Pemenne 3amau 1 https://m.edsoo.ru/RSOPKEZP4
[Tpumenenue 3akoHa Ammepa.

6 DIEKTPOU3MEPUTENBHbIE 1 https://m.edsoo.ru/5A2ACKSRB
prOOpbI
Cuuia Jlopenua, eé
HATPaBIEHUE U MOIYJIb.

7 JIBrkeHME 3apsKEHHON 1 https://m.edso0.ru/6MB8YZ8TN
YaCTHUIIBI B OHOPOTHOM
MarHUTHOM TI0JIe

8 Pemenne 3amau https://m.edsoo.ru/FWURORSOE

9 Pabora cuiel Jlopenma https://m.edsoo.ru/MTHD23745



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
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https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45

10

Pemenue 3amau

https://m.edso0.ru/GH8JAPHBQ

MarsauTHOE 110JI€ B BCIICCTBC.

11 DeppoMarHeTuKH, rnapa- u https://m.edsoo.ru/W7HGQBK70
JMaMarHeTUKH
OCHOBHBIEC CBOMCTBa

12 (eppomarHeTHKos. https://m.eds00.ru/960J4E47D
[Ipumenenue
beppoMarHeTUKOB
P

13 | CHICHHE saAad HO,,TeMe https://m.eds00.ru/Q8JGTYNHT

MaruuTtHoe noJje

P

14 » CILICHHE 31T TIO TEME https://m.edso0.ru/MPCUALFIM

MaruutHoe noje

SIBneHne ANeKTPOMarHUTHOM

15 nHaykuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAUS89
MarHUTHON WHTYKITUU

16 OJ1C unayKIMMN https://m.edso0.ru/8TLELGTJZ
3 .

17 QKO SICKTPOMATHITHOH https://m.edsoo.ru/7TEOPOGAR3
nHaykuu Papanes
B .

18 HXPEBOT SICKTPHACCROE MO https://m.edsoo.ru/IONVHO1NK
Toxu dyko
O/J1C nHAYKIMH B IBHKYIIUXCS

19 https://m.edsoo0.ru/X00I13RAA1
MIPOBOJIHUKAX

20 Penrenne 3amau https://m.edso0.ru/ZZTUBO2GQ

21 [IpaBuno Jlenua https://m.edsoo.ru/GIRNARYL9
NunykTtuBHOCTE. Karynika

22 WHIYKTUBHOCTH B IETIH https://m.edsoo.ru/37WBAJCTF

INOCTOAHHOI'O TOKa
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23

SBnenue camounaykiuu. 3/C
CaMOUHTYKITHH

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

24

25

3H€pI‘I/I$I MAarduTHOI'O IIOJIs1
KaTYIIKUA C TOKOM.
DIIEKTPOMArHuTHOE I0JIe

Pentenue 3anau

https://m.edsoo.ru/PS4XRHOGS

https://m.edsoo.ru/MAWTH1ZS0

26

O00011IeHNE U CUCTEMATHU3ALHS
3HAHUU I10 TEME
"OnekTpoaguHaMuka"

https://m.edsoo.ru/WZCM1SBLO

27

28

29

KonTtponpHas pabora o Teme
"OnexkTpoauHaMuka"

Konebarenpuas cucrema.
CB00OOIHBIE KOJIEOAHUS.
lMapmonnueckue konebanus

Kunematuueckoe u

JANHaAMHUYCCKOC OIMMCAHUC
KoJIeOaTeIIbHBIX JIBHOKEHU

https://m.edsoo.ru/N9QLKI145Y

https://m.edsoo.ru/R7D8WGSTQ

https://m.edsoo.ru/G1UGM9A5P

30

31

DHepreTu4yecKkoe ONnucaHue.
BriBog tuHaMuueckoro
ONMUCaHUsl TAPMOHUYECKHUX
KoJIEOAHHH U3 UX
SHEPreTUYECKOro U
KHHEMATHYCCKOTO OIMMCAHMS

Awmmuintyna u ¢aza xonebanui

https://m.edso0.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuon 1 yacTora KoJIeOaHUH.
[Teprom ManmbIx CBOOOIHBIX
Kone0aHuii MaTeMaTHYECKOTO
MasiTHUKA. [leprno cBOOOTHBIX

https://m.edsoo.ru/BUSUSUF04
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https://m.edsoo.ru/BU8USUF04

KOJICOAHUH TPYKHUHHOTO
MasiTHUKA

33

34

3aryxaromue KoieOaHus.
BrinyxeHubie KonebaHus.
Pe3onanc

ABTOKOJIEOaHNSA

https://m.edsoo.ru/TGTJTWAUQ

https://m.edsoo.ru/BW1K0OUGVP

35

Pemenue 3amau

https://m.edsoo.ru/XPWCJI9CPJ

36

37

38

VYpok-koHpepeHuus
"MexaHnnueckue KoyiebaHus B
MY3bIKaJIbHbIX HHCTpYMEHTax"

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU I10 TEME
"Mexanndeckue KoieOanus"

DNEeKTpOMarHuTHBIC

kosiebanus. KonedarenbHbIi
KOHTYD

https://m.edsoo.ru/DAYGBRUYJ

https://m.edsoo.ru/SV7MHCH10

https://m.edsoo.ru/H5B2WS8APN

39

®opmyna Tomcona. Csi3b
aMIUIMTYABI 3apsaaa
KOHJIEHCATOpa ¢ aMILIUTY 101
CHJIBI TOKA B KOJieOaTeIbHOM
KOHTYpE

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHHsI SHEPTUU B
ANeILHOM K0JIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/MMO1P2WQN

41

3aryxaromue

OJICKTPOMAardiuTHBIC KoJICOaHHS.

BrIiHyX1€HHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

https://m.edsoo.ru/4VHIISUMW
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https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW

42

IIepemennslii TOK. Pe3ucrop u
KOHJICHCATOp B LIENU
IIEPEMEHHOTI0 TOKa

https://m.eds00.ru/OG6JOHTOD

43

44

45

KaTYH_IKa HHAYKTHUBHOCTHU B
eIy NnEpeMCcHHOro TOKa

3akoH Oma 1l 3JIEKTPUYECKOM
IIENH IEPEMEHHOTO TOKa

MOoIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOLIEE
3HAYEHUE CUIILI TOKA U
HaIPsHKEHUS

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

https://m.edsoo.ru/P1FZDISQV

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

46

Pe3oHnaHC B y1eKTpUYECKOU
LenH

https://m.edsoo.ru/AYQWXESRA

47

48

49

50

Pemenne 3amau

WneansHblif TpancopmaTop.
IIpousBoacTBO, Nepenaya u
noTpedeHne MEeKTPUIECKON
JHEpPrUuu

OKOJIOTUYECKUE PUCKU TTPU

IMPOU3BOACTBE JJICKTPOSHECPIUH.

KynbpTypa ucnonb3zoBanus
AIEKTPOIHEPTUU B
OBCEIHEBHOMN XU3HHU

Pemenue 3amau

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

https://m.edsoo.ru/F142U7UQR

https://m.edsoo.ru/UYDMJIDXZW

https://m.edsoo.ru/IR54QM6F2

51

52

Pemenue 3agau

O000111eHUE U CUCTEMATU3ALMS
3HAHUH 110 TEME

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

https://m.edsoo.ru/I6YYY79EQ
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https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
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"DIeKTpOMarHuTHbIE
KojeOanus"

53

54

Mexanunueckue BOJIHEL.
XapakTepucTUKu
MEXaHNYECKHUX BOJIH

CBoiicTBa MEXaHUYECKHUX BOJIH

https://m.edsoo.ru/OP6YANBXC

https://m.edso00.ru/4S5QXKBUX

55

3ByK. XapaKkTEpUCTUKH 3ByKa

https://m.edsoo.ru/UEH3ZVKKYV

56

57

WNHdpa3ByK U yIbTpa3ByK.
[ITymoBoe 3arpsi3HeHHE
OKPYKarOILEeH Cpebl

Pemenue 3amau

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

https://m.edso0.ru/SWQOHEYAJ

58

ONEeKTPOMarHUTHbIE BOJIHBI.
N3nyyenune 351eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.ru/EHMGUTOBG

59

60

61

62

OHeprus 31eKTPOMarHUTHBIX
BosIH. CBolicTBa
AIIEKTPOMArHUTHBIX BOJTH

[IIkana 371€eKTPOMAarHUTHBIX
BoJIH. [Ipumenenne
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHUUnBI paTuOCBS3U U
TeJIeBUACHUS. Pagpookanms.
DIIEKTPOMarHUTHOE
3arpsi3HEHUE OKpPYXKarolen
cpenbl

KonTpomnpHas pabota o Teme
"Koaebanus 1 BOIHb"

https://m.edsoo.ru/HOOHGO6V5

https://m.edsoo.ru/RZ8BKEKVL

https://m.edsoo.ru/7KCCHOBN5

https://m.edso0.ru/NJT16HVEI
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63

Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHeHus CBeTa

https://m.edsoo.ru/KERDTMZWV

64

65

66

67

68

Pemenue 3agau Ha npuMeHEHUE
3aKOHA NPSIMOJIMHEWHOTO
pacnpocTpaHeHus CBETa

Ortpaxenue cBera. [Lnockoe
3epkaio. Cepuueckoe 3epkano

[TpenomiieHue cBera.
AOCONIOTHEIN U
OTHOCHUTEJIBHBIA IIOKA3aTeNh
npenomiieHus. [loaHoe
BHYTPCHHEE OTPaKCHHUE.
[IpenenbHbIi yron noaHoro
BHYTPEHHETO OTPaKCHUS

Pemienue 3a1au Ha npUMEHEHUE
3aKOHOB OTPAKEHUS U
MPEJIOMJIEHUS CBETA

Xox J1y4eil B Ipu3Me.
Hucnepcus cera. CroxxHbIN
coctaB Oenoro cBera. L[Bet

https://m.edsoo.ru/3H2Y L4R4I

https://m.edso0.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR

https://m.edsoo0.ru/C4D3UDGG4

https://m.edsoo.ru/HYZWS63L2

69

JInn3el. POKyCHOE pacCTOsIHUE
" OIITHYECKas Cujia JIMH3bI

https://m.edso00.ru/SXWYEXTXM

70

71

[Toctpoenue nzobpaxxeHuii B
JIMH3aX ¥ UX CUCTEMax.
VYBennueHue JTMH3bI

Pemenne 3ama4d Ha MMOCTPOCHUC

H306pa)KeHHfI, MoJIy4a€MBbIX C
IMOMOIIBIO JIMH3

https://m.eds00.ru/6SRTDG4V7

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

I'ma3 xak onruueckast cucreMa

https://m.edsoo.ru/OVMKI19EZ

Pemenue 3anau. [Ipenenst

73 IPUMEHUMOCTH https://m.edsoo.ru/OENIDYBRZ
TEOMETPHYECKOMN ONTHUKH

74 (CKOpOCTB CBETA I METOLbI ce https://m.edsoo.ru/UCGBDSEVT
HU3MEPEHHS

75 Hucnepcus ceera https://m.edso0.ru/1VIIZOF05

76 HNHuTtepdepenius ceera https://m.eds00.ru/ZQB6756KE
KorepeHTHBIC HCTOYHUKH.

7 VYcnoBust HaOMIOACHUS https://m.edso0.ru/HIXX3P5WN
MaKCHMYMOB U MUHUMYMOB

78 Pemenne 3amau https://m.edso0.ru/SX9F3FNP3

79 [Ipumenenue naTepdepeHun https://m.eds00.ru/111ISQL6DM

80 Judpakus ceeTa https://m.edsoo.ru/KPOD2N63D
JudpakumonHas pemeérka.

81 VcioBue HAOIIONEHNS TIIaBHBIX https://m.edso0.ru/V7S3Y95TQ
MaKCHUMYMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE

83 HonepetrocTh CBETOBbIX BOTH. https://m.edsoo.ru/TWKJIKW3NH
ITonmapuszanus ceera

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

85 CBETOBBIC SBJICHHS B IPUPOIE https://m.edsoo.ru/VJW9IR3ES

86 ObobmeHue | cHCTeMAT3 AT https://m.eds00.ru/ZQ1IZ7TMYC
3HaHui o teme "OnTuka"

87 Kontponkras padora no reme https://m.edsoo.ru/WMVM1ARQU

«OnTuka
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88

rpaHI/ILIBI MPUMCHUMOCTHU
KJIaCCUUECKON MEXaHUKH.
3aKOoHEBI QJICKTPOAUMHAMUKHU U
IIPUHIUIT OTHOCHUTECIBbHOCTH

https://m.edso0.ru/GT085PL40Q

89

IToctynatel ciennaibHON
TEOPHUH OTHOCUTEIBHOCTH

https://m.edso0.ru/S5VL5W7WK

90

[IpocTpaHcTBEHHO-BpEMEHHOM
uHTepBall. [IpeoOpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.
3ame/yieHre BpEMEHU U
COKpAIlleHUE JITTHHBI

https://m.edsoo.ru/7ZFTX1X84

91

DHeprus U UMIYJbC
PENSITUBUCTCKON YaCTUILIbI

https://m.edsoo.ru/GPUPD6117

92

93

94

CBs13bp Macchl ¢ SHEPTUEH U
HMITYJIbCOM PESITUBACTCKON
YacTULIBI. DHEPIHsl MOKOs

PaBHOBecHOE TerIoBOE
U3JIy4YEHHUE

3akoH cMenieHns Buna

https://m.edso0.ru/UOC7GTFMG

https://m.edsoo.ru/YWVZA9QOH

https://m.edsoo.ru/R1JD6DWAM

95

96

I'unoreza M. Ilmanka o
kBaHTax. ®oTOHBI

DHeprust 1 UMITYJIbC GOTOHA

https://m.edsoo.ru/RW82CYU89

https://m.edso0.ru/14SLL.OJ97

97

®dotorpdext. OnbiTer A. T'.
CroneroBa. 3aKOHBI
dboTtoarddexra

https://m.edsoo.ru/NM4VEIDIM
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98

VYpaBHenue DiHIITEHA 17151
dotoaddekra. "KpacHas
rpaauia” Gorodddexra

https://m.eds00.ru/DOQYSU4GM

99

100

Hasnenue cBera. OnwiTe [1. H.
JleGenena

BoiHOBEIE CBOIICTBA YaCTUIL

https://m.edsoo.ru/1746VVP412

https://m.edsoo.ru/UMEW9AQOCE

101

Boumnsl ne bpoins. JlnuHa
BOJIHBI e bpoiins u pazmepsl
00J1aCTH JIOKaTU3a1H
JBIDKYILEICS YacTUIIbI

https://m.edsoo.ru/MVA3A30Z0

102

KopmyckynsipHO-BOITHOBOM
JyaJn3m

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

103

104

105

Judpakius 37eKTpPOHOB Ha
KpUCTaJlIax

Crienuduika n3mMepeHuit B
Mukpomupe. COOTHOLIEHUS
HEOIPEIETIEHHOCTEN
[eiizenbepra

Pemenue rpadguueckux 3agau

https://m.edsoo.ru/XH242PNOK

https://m.edsoo.ru/BMLQCWUGS

https://m.edsoo.ru/D207BTWDJ

106

107

108

Pemenue pacuéTHbix 3amaq

KonrponbHas pabora no
temaMm: "OcHoBel CTO",
"KopmyckyisipHO-BOITHOBON
nyanuzm"

OIIBITEI IO UCCIIETOBAHUIO
cTpoeHus aroma. [lnanerapHas
mojenb atoma Pesepdopaa

https://m.edsoo.ru/ZUBH25VJV

https://m.edsoo.ru/U4HQ8CZ90

https://m.edsoo.ru/SMMRTGFK1

109

IToctynatel bopa

https://m.edsoo.ru/SWV5SUN8J
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https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S
https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J

110

Bunei ciektpos. Ciextp
YPOBHEH 3HEPTUU aTomMa
BOJIOpOJIA

https://m.eds00.ru/T6T3FTQ6Y

111

112

CroHTaHHOE B BbBIHYKACHHOC
H3ITYy4YCHUC CBCTA

Jlazep

https://m.edsoo.ru/WJ95LAO0P

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxnonnas mozens sapa
['eiizenbepra-MBanenko. 3apsi
Y MaccoBOE€ YUCIIO sIpa.
N3otonsl. PagnoakTHBHOCTH

https://m.edsoo.ru/JGIMALCVV

114

3aKoH paIuOAKTUBHOTO
pacrnaga. CBoiicTBa
MOHHM3UPYIOIIETO U3TY4YCHHUS.
BrnusiHue pagnoakTHBHOCTH Ha
JKUBBIE OpPTaHU3MBI.
Jo3umerpus

https://m.edso0.ru/8QM2PG4JI

115

116

DHeprus CBI31 HyKJIOHOB B
anpe. Anepusie cuibl. edexr
Macchl aapa. AnepHsie
peakuuu. SnepHele peakTopsl.
[Tpo6GrieMb! ynpaBisieMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJOTUYECKHE ACTIEKTHI
pa3BHUTHS AIEPHOM SHEPTETUKHU

Mertonbl peructpanuu u
HCCIIETOBAHUS DIIEMEHTAPHBIX
yactull. DyH1aMeHTaIbHbIE
B3aUMOJICCTBUS. bapnoHHl,
ME30HEBI U JIEITOHEI.

https://m.edsoo.ru/Y OQ4MRH2H

https://m.edsoo.ru/1IEJHULHD5



https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5

[IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-TiarooHHas
MOJIETIb aAPOHOB

117

®du3suKa 3a npeaeaaMmu
CranpaptHoit monenu. Témuas
MaTepusi U TEMHasi SHEPTHUS.
EnuncTBO nsnueckoit
KapTUHBI MUPA

https://m.edsoo.ru/A6IW5WE4Z

118

119

Oransl pa3BUTUS aCTPOHOMUH.
3HaueHue aCTPOHOMUU

[TpMEHHMOCTh 3aKOHOB
bu3uKH U1l O0BSACHEHUS
MPUPOJIBI KOCMHYECKUX
00BEKTOB. MeTOIBI
ACTPOHOMHYECKUX
HCCIeN0BaHuN

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

120

121

122

123

CoBpeMeHHbIE ONITUYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIHI,
BHeaTMoc(epHas acCTpOHOMHUS

Bun 3Bé31H0T0 Heba.
CozBe3aus, spkue 3BE37pbl,
IIJIAaHETHBI, UX BUIUMOC
JIBH)KCHUE

Comaneunas cucrema. CoJHIie.
CoaHeyHast aKTUBHOCTb.
Ucrounuk sueprun CosiHua 1
3BE3]

3BE3bI, X OCHOBHEIE
XapakTepUCTUKH. Jlnarpamma

https://m.edsoo.ru/KOWWMA4JIE

https://m.edsoo.ru/TNSS5KWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/1IXHH46BIR



https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR

"CHeKTpaJbHBIN Kilacc —
CBETUMOCTD"

124

125

126

127

128

3Be3 a6l TIIaBHOMI
[IOCJIEI0BATEIILHOCTH

BuyTpeHHee cTpoeHune 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS
0 MPOUCXOKICHUU U IBOJIIOIIUU
Comnniuia u 3BE371. JTaIbl )KU3HU
3BE3]

Muineunsiii [1yTe — Hama
lNanakTrka. Tunel ranakTuk.
YeépHble IBIPHI B siApax
TraJaKTUK

Bcenennas. Pacimupenue
Bcenennoii. 3akon Xa00ua.
Teopus bosnbioro B3peiBa.
PenukroBoe uznyuenue

MacmrabHasi CTpyKTypa
Bcenennoii. MeTtaranaktuka

https://m.edsoo.ru/IF3TMPI01

https://m.edsoo.ru/Y3MJO6ZTY

https://m.edsoo.ru/PHTIFZRQV

https://m.edsoo.ru/UCGDOBD7Y

https://m.edso0.ru/XTCIKQGX4

129

130

Hepeménnpie nmpobiembl
aCTPOHOMUHU

Pu3NYECKUN IPAKTUKYM I10
teme "HccnenoBanue
MarHUTHOT'O TIOJISI TOCTOSIHHBIX
marautoB" wiu "HccinenoBanne
CBOICTB peppOoMarHeTukoB"
nii "HUccaenoBanue eHCTBUS
IIOCTOSIHHOT'O MarHuTa Ha
pamMKy ¢ TOKOM"

https://m.edsoo.ru/\WCAIUBA20Q

https://m.edsoo.ru/OJIEYJBSH



https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH

131

132

133

134

135

136

PuU3NYECKUN IPAKTUKYM 110
teme "M3mepenue cuibl
Awmmnepa" wim "M3ydyenue
3aBUCUMOCTH CHJIBI AMIiepa OT
cuibl Toka" wim "OnpeneneHue
MarHUTHOM MHAYKIIMH HA
OCHOBE U3MEPEHUS CUJIbI
Awmrmepa"

Ouznyeckuil MpakTUKyM IO
TeMme "UccienoBanue IBICHUA
AJIEKTPOMATrHUTHON UHAYKITUU"
unn "OnpeneneHne HHAYKIIUN
BHUXPEBOI'0 MarHUTHOTO MOJIS"

Ouznyeckuil MpakTUKyM IO
TeMme "UccienoBanue IBICHUA
camounaykiuu'" mwim "COopka
MOJIEJNIN 3JIEKTPOMArHUTHOTO
reHeparopa"

Pu3HUECKU IPAKTUKYM I10
teme "M3mepenue nepuona
CcBOOOIHBIX KOJIEOaHUI
HUTSHOTO U MPYKHUHHOTO
MasiTHUKOB"

Pu3NYECKUN IPAKTUKYM I10
teme "[IpeoOpazoBanue
SHEPTUU B MPYKUHHOM
MasiTHUKe"

Pu3HYECKU IPAKTUKYM 110
teme "HccnenoBanue

https://m.edsoo0.ru/567ERZSQT

https://m.edso0.ru/6041U180D

https://m.edsoo.ru/FNW63917S

https://m.edsoo.ru/GAXGUBIKA

https://m.edso0.ru/SISHWUJFI

https://m.edsoo0.ru/LNOY8MGT9



https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9

137

138

139

MEPEMEHHOT0 TOKA Yepe3
MOCIIeI0BATEIbHO
coeTuHEHHBIE KOHIEHCATOP,
KaTyIIKy ¥ pe3ucTop' Win
"UccnenoBanue paboThI
HMCTOYHHKOB CBETA B LICTIH
IIEPEMEHHOT0 TOKa"

OuznyecKuil MpakTUKyM IO
teMe "M3ydyeHue napameTpoB
3BYKOBOI BOJIHBI"

Pu3nYecKuil IPAKTUKYM 110
teme "M3Mepenue nokasarens
MIPEJIOMJIEHUS CTEKJIa" WIH
"ITonydyeHue n300paxxeHus B
CHUCTEME U3 IUIOCKOI0 3epKajia U
JTUH3BL"

Pu3HUECKU IPAKTUKYM I10
teme "HccnenoBanue
3aBUCHUMOCTH (POKYCHOTO
paccTosiHUs OT BelllecTBa (Ha
IpUMepe KUJIKUX JINH3)" UIn
"Uzmepenue GhokycHOTO
PacCTOSIHUS PACCEUBAIOIINX
H3"

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

https://m.edsoo.ru/PSFJZF82U

https://m.edsoo.ru/Q0Q2UZ8N9

140

Pu3NYECKUN IPAKTUKYM I10
teme "HaGmonenue

T pakuu, UHTEpPepeHu 1
noJisipu3anuu ceera'

https://m.edsoo.ru/RIEYWY7CM



https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/R1EYWY7CM

141

142

143

144

PuU3NYECKUN IPAKTUKYM 110
teme "OnpenesieHue UMITYJIbca
Y DHEPTUU PENIITUBUCTCKUX
yacTull (o pororpadusm
TPEKOB 3apsKEHHBIX YacTHUIL B
MarHuTHOM T1oJ1e)"

DuU3nyeCcKui MPaKTUKYM IO
teme "V3MepeHue nocToSTHHOM
[Inanka Ha OCHOBE
uccienoBanus porodpdexra”
w "HccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA Y€pe3
CBETOJIMO/1 OT HaIpsHKeHUs"

Ouznyeckuii NpakTUKyM IO
teme "VccienoBanue ciekTpa
Ppa3peKEHHOT0 aTOMapPHOTO
BOJIOPO/Ia U U3MEPEHUE
noctostHHOM Punbepra”

Pu3HUECKU IPAKTUKYM I10
teMe "HccnenoBanue
paauoakTUBHOTO (OHA C
UCIIOJIb30BaHUEM JT03UMeTpa"
nunu "M3ydeHne noraonieHust
OeTa-yacTuIl aTlOMUHAEM"

https://m.edso0.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXONLN

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

https://m.edsoo.ru/C3HI5S5E4

145

Pu3NYECKUN IPAKTUKYM I10
teme "Habmonenus 3B€31HOTO
Heba HEeBOOPYKEHHBIM IJ1a30M C
HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUH

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

146

JUTSL OTIPEJICIICHUS TIOJIOKESHU ST
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO
MOJTYLIAPHUS U SIPKUE 3BE3/bI"
unu "HaOaro1eHus B TEJIeCKOI
JlyHsl, U1aHET, TYMAHHOCTEN U
3BE3IHBIX CKOILICHUH"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUU. Posib pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMaIbHOM
U 3THYECKOM chepax
JIEITEILHOCTH YeI0BEKa

https://m.edsoo.ru/ XABKPSEJ3

147

148

O000I11IeHNE U CUCTEMATU3AIUS
3HaHui. Posb u MecTo Gpuzuku
Y aCTPOHOMUH B COBPEMEHHOMN
Hay4YHOU KapTHHE MHUpa

O06o0011eHEe U cUCTeMaTU3aIHs
3HaHuil. Pose pusnueckoit
Teopuu B (OPMUPOBAHUU
MIPEACTABICHHUH 0 HU3UIECKOI
KapTHHE MHpa, MECTO
(bu3NIeCKOil KApTHHBI MUPA B
00111eM psAy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
IpeCTaBICHUN O IPUPOE

https://m.edsoo0.ru/G145HQT3W

https://m.edso00.ru/AOX66XKGX

149

O00011eHre U CUCTEMATU3 AL
3HaHui 1o teme "Kunemaruka"

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



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX
https://m.edsoo.ru/34RK44YVZ

150

O00011IeHNE U CUCTEMATHU3ALHS
sgagui o teMe "Kunematuka"

https://m.edsoo0.ru/EOD18QXGW

151

152

153

O06o001IeHNEe U CHCTeMAaTH3aIINS
3HaHu# 1o teme "Jlunamuka"

O000111eHrE U CUCTEMATU3 AL
3HaHuH 1o TeMme "CraTtuka
TBEpAOro Tena"

O000I11IeHNE U CUCTEMATU3AIUS

3HAHUU 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

https://m.edsoo.ru/VTQF4UOXU

https://m.edsoo.ru/A5SCP8EJHX

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

154

O00011IeHE U CHCTEMATHU3AIINS
3Hanuii mo teMme "OCHOBEI
MOJICKYJISIPHO-KUHETHUECKOM
Teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O00011eHNEe U CUCTEMATU3ALIS
3HAHUH 110 TEME
"TepmoanHamuka. TeroBbie
MalnHb"

https://m.edso0.ru/10P456WQO8

156

O00011eHNEe U CUCTEMATU3ALIS
3HaHUU 10 TeMe "ArperaTHble
cocrosiHus BemiecTBa. Da3oBbie
nepexonl”

https://m.edsoo.ru/VOTG69RUR

157

158

O0001IeHNE U CHCTEMATH3AIINS
3HAaHWH 110 TEME
"OnekTpuueckoe nose"
O0001IeHNE U CHCTEMATH3AIINS

3HaHu# 110 Teme "I1oCTOSIHHBII
AIIEKTPUYECKUI TOK"

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

https://m.edsoo.ru/86VR2HMRJ



https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A
https://m.edsoo.ru/86VR2HMRJ

159

O00011IeHNE U CUCTEMATU3ALHS
3HaHui o teMe "Toku B
pa3JIMYHBIX cpeaax”

https://m.edsoo.ru/ESIK18H3F

160

O00011IeHNE U CUCTEMATHU3ALHS
3HAHUHU 110 TeMe "MarauTHoe
mose"

https://m.edso00.ru/30X0JJYUH

161

162

163

164

165

PesepBHbIil ypok. O6006111IcHIE
1 CHCTEMATH3allHs 3HAHUH 110
TeMe "DJIeKTpOMarHuTHast
UHIyKIUs"

PesepBublit ypok. O60011eHIEe
Y CUCTEMaTH3alis 3HaAHUH 110
Teme "MexaHn4ecKue
KoJieOanus"

PesepBHrlit ypok. O600111eHIE
U CUCTeMaTu3alus 3HaHU| 10
TeMe "DJIEeKTPOMarHUTHbIE
KosneOaHus"

PesepBHrlit ypok. O600111eHIE
U CHCTeMaTu3allus 3HAaHUU 110
TeMe "MexaHuueckue u
AJIEKTPOMArHUTHBIE BOJIHBI"

PesepBHriit ypok. O6001ICHHE

U cUCTEMAaTH3allisl 3HAaHUH 110
Teme "OnTuka"

https://m.edsoo.ru/LUNKZLUR7

https://m.edsoo.ru/3F07MLKSL

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/WJLMATIT6

166

Peseprubriil ypok. O60611eHIE
n cucreMaTruisanus 3HaHUH 110
teme "OcHoBel CTO"

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBHeIit ypok. O600IICHHE
U CHCTEeMaTu3allus 3HAaHUU 110
teme "KopnyckynsipHo-
BOJIHOBOM JTyanu3m"

https://m.edso0.ru/3G6FJ3FEN

168

PesepBHeIit ypok. O600IICHHE
M CUCTEMAaTHU3alHs 3HAHUHA 110
Teme "dusuka aroma"

https://m.edsoo.ru/HGF8GQ8A5

169

PesepBHeIit ypok. O600IICHHE
n cucreMaTrusanus 3HAHUH 110

teMe "®u3nKa aTOMHOTO s/ipa U

3JIEMEHTapHbIX yacTull"

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

170

OBIIEE KOJIMYECTBO YACOB I10

PesepBublit ypok. O60011eHIEe
Y CUCTEMAaTH3aLis 3HAHUH 10
TeMe "DIIEMEHTHI
acTpopuzuxu”

ITPOTPAMME

170

16

https://m.edso00.ru/GQDTDS8IRQ



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kox
NpoBepPsieMOro
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh HA IPUMEPAX POJIb U MECTO PU3UKH B (HOPMUPOBAHUH
COBPEMEHHOM HayYHOW KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4YuTHIBaTh TPAHMIIBI NMPUMCHEHHSI WU3YYCHHBIX (PU3NYCCKUX MOJICIICH:
MaTepuaidbHas TOYKA, WHEPIUAIbHAS CHUCTEMa OTCYETa, abCONFOTHO
TBEPAOE TEJNO, UACAIBHBIA ra3; MOJEIU CTPOCHHS ra30oB, KUIKOCTEH U
TBEPABIX TEJ, TOYCUHBIM DIICKTPUUECKUN 3apsii — NpU PEHICHUU
bu3HYecKuX 3a1a4

10.3

PacniosnaBath (pusuueckue sBICHUs (MIpoIecChl) M OOBSICHATH MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KUHETHYECKONH TEOpHUH
CTPOEHHMSI  BEUIeCTBA M DJJEKTPOJUHAMHMKHU:  PaBHOMEpPHOE U
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE JBM)KEHUE, CBOOOAHOE NaJeHue Ted,
JBIDKEHUE 0 OKPY)KHOCTH, MHEpLUs, B3auMopaencTBue Tei; auddysus,
OpOYHOBCKOE JIBUKEHHE, CTPOCHUE KHUIKOCTEH U TBEPIBIX TEJI, U3BMEHEHHE
0o0bEMa Tel NpU HarpeBaHUU (OXJIAXIEHUH), TEIUIOBOE paBHOBECHE,
UCIIapeHue, KOHJECHCAllMs, IUIaBJIeHHe, KpHUCTaUIM3alus, KUIIEHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE JIaBJICHUS Ta3a IpPH €ro HarpeBaHUU B
3aKpBITOM COCYZE, CBSI3b MEXJAy I[apaMeTpaMH COCTOSIHUS ra3a B
U30IPOLIECCax; IEKTPU3aLUs TeJl, B3aUMOIEHCTBHE 3apsI/I0B

10.4

OnuceIBaTh MEXaHHMUYECKOE IBUIKCHUE, UCTIONIB3YS (DU3MUYCCKHIE BETUUHUHBI:
KOOpJAWHATA, MyTh, MEPEMEIIEHHE, CKOPOCTh, YCKOpEHHE, Macca Teja,
CHJIa, I/IMHYJ'II)C TC€JIa, KMHECTHUYECKAaAa BHGPFI/ISI, IIOTCHIIUAJIbHAsS 3HeprI/I$I,
MeXaHU4YecKass paboTa, MeXaHW4YecKas MOIIHOCTh, IPH ONHUCAHHUU
HpaBI/IJ'IBHO TpaKTOBaTB (1)H3PI‘-IGCKI/II7] CMBICJI I/ICHOJ'II-;SyeMI)IX BCIIMYHH, UX
0003HAUCHMsS] U CAMHUIIBI, HAXOIUTHh (DOPMYJIBI, CBS3BIBAIOIIUE JAHHYIO
(U3NUECKYIO BETUUMHY C IPYTHMHU BEIMYMHAMU

10.5

OnuceiBaTh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEN U TEIUIOBHIE SIBIICHUS,
HCIIONB3Ys (PU3UUecKre BETMYUHBI: TaBJICHNE Ta3a, TEMIIepaTypa, CpEIHsIs
KHHETHYECKass  DHEPTUsl  XAaOTHYECKOTO  JBIDKEHUS  MOJIEKYI,
CpPEeIHEKBaJIpaTU4YHAsl  CKOPOCTb  MOJIEKYJ, KOJUYECTBO  TEIUIOTHI,
BHYTpPEHHSIsI dHEprusi, padora ra3a, KOOQQPUIMEHT MOJIE3HOTO NEHCTBUS
TEIJIOBOTO JIBUTATEIS; PU OMTUCAHUH TPABUILHO TPAKTOBAThH (PH3UUECKHIA
CMBICTT HCTIOIh3YEMbIX BEIUYHMH, UX 0003HAYEHUS W €IUHUIIBI, HAXOIUTh
dbopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYHHY C JAPYTUMHU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3YYEHHBIE JJIEKTPUUYECKHE CBOWCTBA BeLIECTBA U
AJIEKTPUUYECKUE SIBJIECHUS (IPOLIECCHI), UCIIOB3Ysl (PU3NUECKUE BETMUUHBIL:
NIEKTPUYECKUN 3apsAl, 3JICKTPUYECKOE II0JIe, HANPSHKEHHOCTH I10JI,
NOTEHLIMA], PAa3HOCTh IIOTCHUMAJIOB;, IPU ONMCAHUU IPABUIBHO
TPAKTOBaTh GU3NUECKUI CMBICI UCIIOJIb3YEMbIX BEJTMUUH, X 0003HAUCHHUS
U eIMHULBL, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIIME JAHHYIO (DPU3UYECKYIO
BEJIMYMHY C JPYTMMH BEIUYMHAMHU

AHAIM3UPOBATh  (PU3UYECKHE TIPOIECCHl M SABJICHHUS, HCIOJbB3Ys
(bu3MYeCcKre 3aKOHBI U MIPUHIUIIBI: 3aKOH BCEMHUPHOTO TsAroTeHus, |, Il u
Il 3akonbI HhI0TOHA, 3aKOH COXpaHEHHsI MEXaHUYECKOH DHEPIHH, 3aKOH
COXpPAHCHHSI WMITYJIbCA, TMPUHIUN CYNEPHO3UIMA CHJI, TPUHIIHUII
paBHONPABUS  WHEPIHUAIBHBIX  CHUCTEM  OTCYETa;  MOJIEKYJISPHO-
KHHETUYCCKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpenHEel KWHETHYECKOH OSHEPTHH TEIUIOBOTO JBHKCHHSI MOJICKYT C
a0COJIIOTHOW TEMIIepaTypoid, TEpPBBI 3aKOH TEPMOJIMHAMHKH, 3aKOH
COXpaHEeHHsI AEKTPUUECKOTO 3apsiia, 3aKoH KyloHa; npu 3ToOM pa3inyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKCHUE U
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTHU

10.8

OOBSCHATD OCHOBHBIC TPUHIMIBI JCHCTBUS MalluH, OPUOOPOB U
TEXHHUUYECKUX YCTPOMCTB, pa3iuuaTh YCIOBUS HX 0e30macHoro
MCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HU

10.9

BrimonuaTe OKCIICPUMCHTBI IO HCCICIOBAHUIO (1)I/I3I/I‘-I€CKI/IX SIBJIEHUA U
IIPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHMU; IIPHU
sToM (GOpMyIUpOBaTh TMpoOJemMy (3agady) M THUIIOTE3Y Y4eOHOTO
HKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYAOBaHUSA,
MIPOBOAMTH OMBIT U (POPMYTUPOBATEH BHIBOIBI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEITUYUH;
IIPU 3TOM BBIOMPATH ONTUMAbHBINA CIIOCO0 M3MEPEHUsI U HCIOJb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCHUMOCTH MEXIy (U3NYECKUMHU BETUYUHAMU C
WCIIOIb30BAaHUEM TPSMBIX HW3MEPEHHH; TPH 53TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pPE3yJdbTaThl TOJYYEHHOHW 3aBUCHUMOCTH
(GU3UYECKUX BEIUYMH B BUJE TaOJHIl M TPadUKOB, JETaTh BBIBOJIBI 11O
pe3ynbpTaTam UCCIIeIOBaHMS

10.12

10.13

Cobumo1aTe ipaBmiia 6€30MacHOTO TPy/a MPU MIPOBEICHUH HCCIEA0BAHNUN
B paMKax y4eOHOTO OKCIEpHUMEHTa, Y4YeOHO-UCCIEAOBATEIIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C MCITOJIB30BAHUECM N3MCPUTCIIBHBIX YCTpOI\/'ICTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3a7aud C SBHO 3aJaHHON (DU3MYECKON MOJEINbIO,
UCTIONB3YS (PU3UYECKIe 3aKOHBI U MPUHITUITBL; HA OCHOBE aHAIHN3a YCIOBUS
3a/1auu BRIOUpATh GU3HYECKYIO MOJIENb, BBIJCISTH (PU3MUECKUE BETUIUHBI
u GopMynbl, HEOOXOIUMBIE Il €€ pEIIeHHs, MPOBOJIUTH PACUETHI U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUHNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IEMOYKY PACCYKICHHI C OMOpOil Ha HU3yYeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp30BaTh  MpH  pEHIEHWH  y4eOHBIX  3aJady  COBpPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJNOTHH JUIi TIOWUCKA, CTPYKTYpHUPOBAHHMS,
UHTEPIIPETAllUM U TPEACTABICHUS Y4E€OHOW M Hay4HO-TIOMYJIAPHOU
uHpOpMaLMY, IOJYYEHHOH W3 Pa3IMYHbIX HMCTOYHHMKOB; KPUTUYECKH
aHaAJIM3UPOBATh MOJIy4yaeMyro HH()OpMaIUIo

10.16

[IpuBOANTE TpUMEpPHI BKJIAZa POCCHUHCKUX U 3apyOekKHBIX YUEHBIX-
(U3HUKOB B Pa3BUTHE HAYKH, 0OBSICHEHUE MPOIIECCOB OKPYKAIOIIET0 MHPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcronp30BaTh TEOPETUUECKUE 3HAHUS IO (PU3HUKE B IIOBCEAHEBHON JKU3HU
uist o0OecniedyeHuss Oe30MacHOCTH Mpu oOpalieHuu ¢ npudopaMu U
TEXHUYECKUMHU YCTPOHCTBAMH, JUISI COXPAHEHUS 3I0POBBSI U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaGoTtate B Tpymnme C BBINOJHEHHUEM pa3jMYHBIX COIHAIBHBIX pOJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAIIMOHATBHO PACHPEACISATh 00SI3aHHOCTH
N INIaHUPOBATH ACATCIIbBHOCTb B HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO
OLCHUMBATb BKJIAJ KaXAOro M3 YYACTHUKOB TPYIIIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kox
NpoBEPSIEMOr0
pe3yJbTara
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11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBATh Ha MIPUMEPAX POJIb U MECTO (PU3UKHU B (POPMUPOBAHUH
COBPEMEHHOI HayYHO! KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH
U TEXHOJIOTHH, B NPAKTUYECKOW NEATEIbHOCTH JIOAEH, IEIIOCTHOCTh U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

VY4uuThiBaTh TpaHUIBl MPUMEHEHHS] U3YYEHHBIX (PU3NYECKUX MOJIENEH:
TOYEUHBIN JJICKTPUYECKUN 3apsijl, sAepHas MOJEIb aToMa, HYKJIOHHAs
MO/IEJIb aTOMHOT'O Si/ipa MPH peleHN: PU3NIecKux 3a1a4

11.3

Pacno3naBate ¢usndeckue sBieHUs (Mpolecchl) U OOBICHATH WX Ha
OCHOBE 3aKOHOB 3JIEKTPOJAMHAMUKHI M KBAHTOBOW (PU3UKU: dJIEKTpUUYECKas
MIPOBOAMMOCTH, TEIIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE IEeNUCTBUS
TOKa, B3aMMOJEHWCTBHE MAarHUTOB, DJJIEKTPOMarHUTHas MHIYKIMS,
JeMCTBHE MAarHUTHOTO 110OJIsSI HA IPOBOJHUK C TOKOM M JBMKYIIHICS 3aps,
AJIEKTPOMarHUTHBIE KoJIeOaHus u BOJIHBI, IIPSIMOJIMHENHOE
pacrpoCTpaHeHHE CBETa, OTPaKEHHE, IpeoOMJICHHE, WHTephepeHIus,
JU(pakuus 1 NoJIsIpU3anus CBeTa, AUCHEPCUs CBETa, (OTOITEKTPUIECKUI




s ekt (poroaddext), CBETOBOE NaBIeHIE, BOSHUKHOBEHHUE IMHEWHYATOTO
CIEeKTpa  aroMa  BOJOpPOJA, €CTECTBEHHas W HMCKYCCTBEHHAsI
PaarOaKTHBHOCTh

114

OnuceiBaTh U3yYEHHBIE CBOMCTBA BEIIECTBA (3JEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, OJJICKTPUUYECKYI0 MPOBOJMMOCTh PA3UYHBIX Cpel) U
AJIGKTPOMATrHUTHBIC ~SBJCHHS  (NIPOIECCHI), HCIONB3Yysd (U3HUECKUC
BEJIMYUHBI:  JJICKTPUYECKUH  3apsii, CHIa TOKa, JJIEKTPHUYECKOE
HaIpsDKEHUE, JJECKTPUUYSCKOE CONMPOTHUBIICHHE, PAa3HOCTh IMOTCHIIMAJIOB,
OJIC, pabora TOKa, MHAYKIIMS MAarHUTHOTO TIOJIsA, cujla Ammepa, cuja
JlopeHia, WHIYKTUBHOCTh KATYIIKH, OJHEPrUs JJICKTPUYECKOTO U
MarHUTHOTO TIOJICH, MEpPHOJ W YacToTa KoJieOaHWii B KoJjebaTeahrHOM
KOHType, 3apsii ¥ Ccujla TOKa B TMpOIEcce TapMOHMYECKHUX
AJIEKTPOMATrHUTHBIX KoOJIeOaHUM, (POKYCHOE pPACCTOSIHUE M OINTHYECKas
CWJIAa JIMH3BI; TIPU OTNMCAHWU MPABWIBHO TPAKTOBATh (DM3MYECKHIA CMBICI
UCIONIB3YEMBIX BEIIMYMH, WX OOO3HAYEHUS M EAWHMIIBI; YKa3bIBaTh
dbopMyIbl, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYHHY C JAPYTUMHU
BEIIMYMHAMU
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11.6

OnuceIBaTh HN3YUCHHBIC KBAHTOBLIC SABJICHUSA W IIPOLECCHI, HCIIOJIB3YS
q)HBI/IIICCKI/Ie BCJIMYHHBI: CKOPOCTDb 2JICKTPOMArdMTHLIX BOJIH, AJIMHA BOJIHBI
U 4YaCTOTa CBCTA, DHCPIrus W HUMIIYJIIbC (1)OTOH8., nepuon Iiojypacrania,
OHEpPTHUA CBA3U ATOMHBIX SAACP, IIPU OIMCAHWU IIPABUIIBHO TPAKTOBATH
(I)I/I3I/I‘ICCI(I/II71 CMBICJI HCIHOJIB3YEMBIX BCIWYHUH, HUX 0003HaUCHUS |
CAWHUIBI; YKa3bIBATb (I)OpMy.]'IBI, CBA3BIBAIONIUC JTaHHYIO (I)I/I3I/I‘IGCKYIO
BCIIMYNHY C APYIUMH BCIWYHHAMU, BBIUYUCIIATH 3HAYCHUC (1)H3H‘l€CKOI>i
BCIIMYHHBI

AHanu3upoBath  (U3MUECKHE TMPOLECCHl U SBJIEHUS, HCHOJb3Ys
¢usmyeckue  3aKOHBI M OpUHIMNBL  3akoH  Oma,  3aKOHBI
IIOCJIE0BATENBHOIO U NMAPAJIETIBHOTO COEIUHEHUS IPOBOJIHUKOB, 3aKOH
Jxoyns — JleHma, 3akOH JJIEKTPOMAarHMUTHOM MHAYKIMH, 3aKOH
MNPSIMOJIMHEHHOTO pPacHpOCTPaHEHUsl CBETA, 3aKOHBl OTPaKEHUs CBETa,
3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE DWHIITEHHA 175 hoTodddekTa,
3aKOH COXpaHEHUS DJHEPruH, 3aKOH COXpPAaHEHHs] HUMIYJbCa, 3aKOH
COXpaHEHMs DJIEKTPHUYECKOro 3apsa, 3aKOH COXpPAaHEHUS MacCOBOIO
qucia, MocTynarsl bopa, 3akOH pagMOaKTHBHOIO pacnajaa; IpU 3TOM
pa3nuyarh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BbIp)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HaIlpaBJICHUEC BCKTOpPAa HWHAYKIOHWKW MArdHuTHOIO IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa H CHUJIbI HopeHua

11.8

11.9

CTpouTh M ONMHUCHIBATH U300pKEHHE, CO37]aBAEMOE TUIOCKHM 3EPKaJIOM,
TOHKOHW JTUH30U

BEBIOTHATE AKCMIEPUMEHTHI TI0 MCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
MPOLIECCOB C HCIOJIh30BAaHUEM TMPSIMBIX M KOCBEHHBIX W3MEPCHHIA; MpHU
sToM (opmynmpoBaTh TpoOiieMy (3amady) W THUIOTE3Y Yy4eOHOro




HKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO0 000pyI0BaHMS,
MPOBOAMTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh MpsIMble U KOCBEHHbBIE M3MEPEHUS (PU3MYECKUX BEIWYHH;
IpU 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEpPEHHsI U HCIOJIb30BAThH
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCMMOCTH (PU3UYECKHX BEIUYMH C HCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUI; IPU STOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH (U3NYECKUX BEIMYUH B BUJC
Ta0JIUI ¥ TPadUKOB, IeTaTh BHIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS

ColuroaTh npaBmiia 0€300aCHOTO TPYZa IPH MIPOBEACHUU HCCIICTIOBAaHUN
B paMKax y4eOHOro OKCIIEPUMEHTa, Y4eOHO-HCCIIeIOBATEIbCKOH U
HPOSKTHOW JEATEIBHOCTH C UCIOJIBb30BAHHEM H3MEPHUTEIbHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuérHble 3aauM ¢ SBHO 3aJaHHON (PU3WYECKOH MOJIEIbIO,
UCIONB3YS (PU3UYECKHe 3aKOHBI U PUHITUIIBL; HA OCHOBE aHaIN3a YCIOBUS
3aJja4uM BEIOUpaTh (PU3HUECKYIO MOJIEIb, BBIACIATH (PU3MUECKUE BETMYMHBI
u (opmysbl, HeoOXxoauMble A €€ pelIeHHUs, TPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4u: BLICTPAUBATb JJOIT'M4YCCKHU
HCMIPOTUBOPCUUBYHO LICIIOYKY paCCY)K,I[CHI/Iﬁ C 0H0p0171 Ha HU3Y4YCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh Opu  pemieHMH  y4eOHBIX  3a7ad  COBpPEMEHHbIE
MHPOPMALIMOHHbIE TEXHOJOTHMM JUIl TIOUCKA, CTPYKTYpUpPOBaHMS,
UHTEpIpeTallud U TPEeACTaBIE€HUS Yy4eOHOM M HAyYHO-TIOMYJISPHOM
uHpOpMalLlUY, MOJYYEHHON H3 Ppa3IMYHBIX HCTOYHHMKOB; KPUTHYECKU
aHAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIuio

OOBSACHATh NPUHLUINBI AEHCTBHS MAalIUH, NPUOOPOB U TEXHUYECKHX

YCTPOMCTB; pa3inyaTh YCIOBHS HUX O€30MacHOrO HCIOJIB30BaHUS B
MOBCEIHEBHON KU3HU

11.17

[IpuBoauTh TpHUMEPHl BKJIaJa POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOLIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS IO (PU3UKE B TIOBCEAHEBHOM KU3HU
uist o0ecniedyeHus Oe30macHOCTH Mpu oOpalleHuu ¢ npudopaMu U
TEXHUYECKHUMHU YCTPOHCTBAMH, JUISI COXPAHESHHUS 3I0POBBS U COOIFOICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpene

PaboraTe B Tpymme c BBHIMOTHEHHEM PA3UYHBIX COLMATBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAlMOHAIBHO PACHPEENISATh 00s3aHHOCTH
N IIJIAaHUPOBATh ACATCIIBHOCTb B HECTAHJAAPTHBIX CUTyalUAX, aACKBATHO
OLICHWBATh BKJAJ KaXIOr0 W3 YYaCTHUKOB TPYINBl B pEIICHHE
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Koa nposepsiemoro

pasaeiia 3JEMCEHTA

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupone. Hayuneie meToasb
[IO3HAHUSA OKPYXKaIOILEro MHpa. Ponp
SKCIEPUMEHTAa U TEOPUHM B IPOLECCE MO3HAHUS
MPUPOABI. DKCIIEPUMEHT B (hU3HKE

1.2

MopnenupoBanue  (QU3MYECKUX  SBICHUM U
npoueccoB. Hayunble runores3bl. ®Pusnyeckue
3aKOHBI W TEOpPUM. ['paHMIBI NPUMEHUMOCTH
¢usnyeckux 3akoHOB. IIpUHIMI COOTBETCTBUSL.
Pore u wmecto ¢usuku B (QOpMHUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHpa, B
IIPAKTUYECKON AEATEIbHOCTH JIFOCH

MEXAHUKA

2.11

KMHEMATHKA

Mexannueckoe  aBrmkeHHE. OTHOCHUTENBHOCTH
MEXaHMYEeCKOoro nABmkeHus. Cucrema oTcuéra.
Tpaexropus

212

[lepemenienue, ckopocTh (CpelnHsisi CKOPOCTb,
MTHOBEHHAsI CKOPOCTH) 151 YCKOpEHHE
MaTepuaibHOM TOYKHM, HUX TMPOEKIMH Ha OCHU
cucteMbl koopauHaT. ClloXKeHUEe MepeMeleHud 1
CII0KEHHME CKOPOCTEN

2.1

2.1.3

PaBrOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBUKCHUE. I'paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpEHUs,
IIyTH WU IEepeMELICHUs MaTepUaJbHOW TOYKU OT
BPEMEHHU

2.14

CBoOopaHoe masienne. Y CKopeHue CBOOOTHOTO
nagcHUusA

2.15

Kpuonuneiinoe JIBUKECHHUE. PaBHOMEpHOE
JABUXXCHUEC MaTepHaHBHOﬁ TOYKH IO OKPYKHOCTH.
VYrioBast CKOpoCTh, TUHENHAsA cKopocTh. [lepuon n
yacroTa. LleHTpocTpeMHuTENbHOE YCKOPEHHE

2.1.6

TexHudeckue yCTpOUCTBA: CHUIOMETP, ABUKCHUE
CHapsAJ10B, LICTIHBIE U PEMEHHBIE NIEpEeNavu




2.2

2.3

2.1.7

[Ipaktuyeckue paboThl. V3MepeHHEe MIHOBEHHOM
ckopoctd. MccnenoBaHue COOTHOIIECHHS MEXIY
Iy TSAMH, IPONICHHBIMU TEJIOM 3a
IIOCJIEZIOBATEIIbHBIE PABHBIE IIPOMEKYTKHA BPEMEHU
IIPM PaBHOYCKOPEHHOM [BIXCHUM C HA4YaJbHON
CKOpPOCTBIO, paBHOW HYyI0. M3ydeHue IBHKEHUSA
LIApUKa B BA3KOW JKMIKOCTHU. M3ydyeHne nBUKEHUS
Tela, OPOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

[IpuHnun orHocutensHocTH [amwiies. IlepBwii
3akoH HprotoHa. MHepuuanbHble CHCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tena. Cuia. HpI/IHI_[I/Il'I CYICPIIO3NINU CUJIT

Bropoii 3akon HproToHA A1 MaTepuanbHON TOUKU
B nHepnuansHoit cucreme otcuéta (MCO). Tperuit
3aKkoH HbIOTOHA /17151 MaTepUaIbHBIX TOUEK

2.2.4

3aKkoH BCceMHUpPHOTO TAroTeHus. Cuiia TSKECTH.
[TepBas kocmuueckasi CKOpocTh. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenuss. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbKeHHUS U cuiia TpeHus nokos. Kosddumment
TpeHus. Cuiia CONpOTUBIICHUS IPU JABM)KEHUH Tella
B JKHUJIKOCTH WJIU ra3e

2.2.7

[MocTynarensHOe ¥ BpalaTelbHOE JBHKCHHUEC
abCoIIOTHO TBEPOTO Tena

2.2.8

2.2.9

2.2.10

MoOMEHT CHJIbBI OTHOCHUTEIIBHO OCH BpAICHUS.
[lievo cuitbl. YCOBUSL paBHOBECHS TBEPAOTO Tella
B MCO

Texuuueckue YCTpOﬁCTBaI IMOJUIMITHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktrueckue paboTel. l3ydeHuwe JBUMIKEHUS
Opycka Mo HaKJIOHHOM TIOCKOCTHU TMOJ JIeHCTBHEM
HECKOJIBKHUX cuJil. McciienoBanue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BO3HHUKAIOMINX B JIehopMHUpyeMoit
MIPY>XUHE U PE3NHOBOM 00pasiie, OT BEIHMUYMUHBI UX
nedopmanuu. McecnenoBanue ycnoBuil paBHOBECHUS
TBEPJOTO TeJIa, UMEIOIIETO OCh BpalleHUs

3AKOHBI COXPAHEHNMA B MEXAHUKE

2.3.1

NmMmnynsc  MarepuanbHOM ~ TOYKHM,  CHCTEMBI
MaTepuaibHbIX TOYeK. HMmmynec cwibl H
HM3MEHEHUE UMITYJIbCa Tella

2.3.2

3akoH coxpaHeHusa umnyibca B UCO. PeakTuBHOE
JBUKCHHE




2.3.3

PaGora cunel

234 MoOIIHOCTE CHIIBI
935 Kunerndeckass dSHeprus MaTepUaJIbHOM TOYKH.
o TeopeMao KMHETUUECKOM SHEPTUU
[TorenunaneHas 3ueprus. [loreHnManbHas sHEprus
236 yIpyro nepopMupoBaHHON HPYXUHBI.
o [MoTeHmanbHas JHEPrUs Tena BOIM3H
MIOBEPXHOCTHU 3eMIIU
[TorennuanpHble ¥ HETTOTEHIIMATBHBIE CUITBL. CBS3b
937 paboThl HEMOTEHIUAIBHBIX CHUJI C H3MEHEHHEM
o MEXaHUYCCKOW OSHEPrUHM CHUCTEMbI Tell. 3aKOH
COXpaHEHHS MEXaHUYECKOH SHEPTHU
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckue yCTpOMCTBA: JBHKEHHE DPaker,
h BOJIOMET, KOIIep, NPY>KUHHBIN MUCTOJIET
[Ipaktnyeckne  pabGotel.  M3yueHue  cBs3H
5310 CKOpOCTEH  Telx TpH  HEYIpyroMm  yjaape.

HccnenoBanue cBs3u pabOThl CUIIbI C U3MEHEHUEM
MEXaHWYECKOW SHEPTUU Teja

3.1

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU

3.11

OcHoBHbIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON TeOpHH. BpOyHOBCKOE IBHIKEHHE.
Hudbdyzus. Xapakrep JBH>KEHUS "
B3aUMOJCICTBUS YaCTHUI BELIECTBA

3.1.2

3.1.3

3.1.4

Mopenu cTpoeHusi ra3oB, KUIKOCTEH U TBEPIBIX
TEI U OOBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE
ITHUX MOJeIIeH

Macca  monekyn.  KonudectBo — BelecTsa.
[TocTostnHas ABoraapo

TenmoBoe paBHOBecuwe. Temmeparypa u €€
n3mepenue. [llkana temneparyp Lenscus

3.15

3.1.6

3.1.7

Mogaens uaeanbHOro raza. OCHOBHOE ypaBHEHHE
MOJICKYHHpHO-KI/IHeTH‘IeCKOﬁ TeOpI/II/I NacaJIbHOTO
rasa

AOcomtoTHas TemrepaTypa Kak Mepa CcpeaHei
KMHETUYECKON HSHEPruu TEIJIOBOTO JBUKEHUS
gacTull ra3a. [llkama remneparyp KenpBuna
VpaBuenne Knaneiipona — MennaeneeBa. 3akoH
JanbToHa




3.2

3.1.8

I'azoBbIe 3aK0HBI. 30mpoLIECChHl B HACAIBHOM ra3e
C TTOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA: U30TEPMA,
n30x0pa, n3obapa

3.1.9

3.1.10

TexHUYEeCKHE YCTPOHCTBA: TEPMOMETP, OapoMeTp

[Ipaktuueckne pabotel. HW3mepenue  macchbl
BO3Jyxa B KiJaccHOM KomHate. MccnenoBaHue
3aBUCHMOCTH MEXIYy IapaMeTpaMH COCTOSHUS
pa3peKEeHHOT0 Tra3a

OCHOBbI TEPMOJAMHAMUKHU

321

TepmoauHamuueckas  cucreMa.  BHyTpeHH:s
SHEPrusi TEPMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

3.2.2

3.2.3

3.2.4

KommuectBo TeImioTsl u pa60Ta. BHYTpeHHHH
OHEPIUs OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

Bunasr TeIUIoNEepelayun: TEIJIONPOBOHOCTb,
KOHBEKLIMS, WH3IydyeHue. Temno€MKoCTh Tela.
YienpHass  TEINIOEMKOCTH  BemiecTBa. Pacuér
KOJIMYECTBA TEIJIOTHI MIPU TEIUIONEpeaayue

[IepBbli 3akoH TepMonMHaMHUKH. IIpumenenune

[IEPBOT0 3aKOHA TEPMOJIMHAMMKH K M30IpOLIECCaM.
I'paduueckas uHTEpHIpeTays paboThl raza

3.25

TermoBbie  MamwuHbl.  [IpuHUOMOBL  [EWCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi SHEPrUM B
TEIUIOBbIX MamuHaX. Koad¢uimeHT mnonae3Horo
nevictus (manee — KIT/) TeruoBoit mammabl. [kt
Kapno u ero KI1/|

3.2.6

Bropoii 3akon tepmoauHamuku. HeobGpatumocThb
MIPOLIECCOB B MpHUpoAE. TeIuIoBble JBUTATEINH.
DKonoruveckue npoOIeMbl TETTOIHEPTETUKH

3.2.7

3.2.8

TexHu4ecKkue yCTpOrCTBA: ABUTATENIb BHYTPEHHETO
CropaHus, ObITOBON XOJOJMIBHUK, KOHJUIIHOHED
[Ipaktuyeckne paboTel. M3mepeHue ynenbHOM
TEMJI0EMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

331

3.3.2

[TapoobpazoBanue u koHAeHcanus. VcnapeHue u
KHUIIEHHEe. YJelbHas TemjaoTa MapooOpa3oBaHUs.
3aBUCHMOCTH TEMIIEpATyphl KATICHUSI OT JaBJICHUS

AGcomoTHast M OTHOCHUTENbHAsh  BJIAXHOCTb
Bo3ayxa. HacelmenHsli nap




3.3.3

Teépnoe Temo. Kpucrammueckue u amopdHbie
Tesla. AHU30TPOIHUS CBOMCTB KpUCTalioB. JKujakue
kpuctajibl. COBpeMEHHbBIE MaTEPHAITBI

3.34

3.35

[TnaBnenue u KpucTaun3anys. Y AenbHas TeIora
raBnerus. CyOnumanus

ypaBHeHI/Ie TEII0BOro OajaHca

3.3.6

Texnuueckue YCTPOMCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH TIOJTyYECHUS
COBPEMEHHBIX  MaTepuaJioB, B TOM  YHUCIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[IpakTuyeckne paboOThL. V3MepeHHE BIAKHOCTH
BO3/yXa

4.1

4.2

SJIEKTPOAMHAMUKA

OJIEKTPOCTATHUKA

41.1

412

OnexTpuzauus Tena. DJeKTpudeckuil 3apsn. [sa
BUA SJICKTPUUCCKUX 3apsAa0B

HpOBOI[HI/IKI/I, AUSJICKTPUKHU U ITOJTYIIPOBOJHUKHA

4.1.3
4.1.4

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

B3aunmopeiictBue 3apsanoB. 3akoH Kynona

4.1.5

DneKTpuueckoe ToJe. Hanpsokénnoctsb
JJeKTpudecKoro mnons. IIpuHmun cynepno3unum.
JIMHUYM HAMPSHKEHHOCTH AJIEKTPUUECKOTO MOJIS

4.1.6

4.1.7

4.1.8

Pabora cui 3JIEKTPOCTATUYECKOTO oJs.
Ilorennuan. PasHOCTE MOTEHITHAIOB

[IpoBOHUKM U JUAJIEKTPUKH B TOCTOSHHOM
IEKTPUUECKOM noJe. JusnexkTpudeckas
MIPOHUIIAEMOCTh

OnexTpoéMkocTh. KoHneHncaTop. D1eKTpOEMKOCTb
IUIOCKOTO KOHJEHCAaTopa. DHEeprus 3apsyKeHHOTO
KOHJIEHCATOpa

4.1.9

Texnuueckune YCTPOUCTBA: JNEKTPOCKOII,
JNEKTPOMETP,  DJIEKTPOCTAaTHYECKas  3alllWTa,
3a3eMJICHHE  3JIEKTPONpHOOpPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHL. N3smepenune
IEKTPOEMKOCTH KOHJEHCATOPa

TIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

4.2.1

CPEJIAX

VYcenoBus CYIIIECTBOBAHUSA IOCTOSIHHOT'O
3leKTpudeckoro Ttoka. Mcrounuku Toka. Cuia
TOoKa. IIoCTOAHHBIN TOK




4.2.2

Hanpsokenne. 3akon OMa 1715 yyacTka Lenu

4.2.3

4.2.4

DIIEKTPUYECKOE CONIPOTHUBJICHHUE. VYnenbHoe
COIIPOTHBIICHHUE BEIIECTBA

HOCJ’IG,Z[OB&TCHBHOC, nmapaji€jbHOC, CMCHIaHHOC
COCIMHCHNEC ITPOBOJHUKOB

4.2.5

Pabora snexkrpuueckoro toka. 3akoH Jlxoyns —
Jlenna

4.2.6

4.2.7

MOUTHOCTH IEKTPHUUECKOTO TOKA
anekTpoaBmwxkymas cuna (ganee — OJAC) wu
BHYTPCHHEE COIPOTUBJICHUE WCTOYHUKA TOKA.
3akon  Oma g TONHOW  (3aMKHYTOM)
aneKkTprueckoi nernu. Kopotkoe 3aMbIkaHue

4.2.8

DNEeKTpOHHAsl MPOBOAUMOCTD TBEPIBIX METAJUIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METaUIOB  OT
TemMiiepaTypbl. CBEpXIIPOBOJUMOCTh

4.2.9

4.2.10

4211

Onektpuueckuidi Tok B Bakyyme. CBoiicTBa
AJEKTPOHHBIX ITYYKOB

[MonynpoBonnuku. CoOcTBeHHass U MpPUMECHas
MIPOBOJAUMOCTh NOJIYIPOBOJHUKOB. CBoiicTBa p-N
niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

9HeKTpH‘{eCKHﬁ TOK B QJICKTPOJINTAX.
9J'IeKTpOJ'II/ITI/ILIeCKa${ JAUcConuanus. 9JICKTp0JIPI3

4.2.12

DneKTpuYecKkuii TOK B razax. CaMOCTOSTENbHBIA 1
HECAMOCTOSTENbHBIM pa3pan. Pasnuusble THIBI
CaMOCTOATENIbHOTO pa3pana. Monuus. [Inazma

4.2.13

TexHnueckue ycTpoiicTBa: aMIepmeTp, BOJIbTMETP,
peocTar, HCTOYHHUKUN TOKa,
3JIEKTPOHATPEBATEIIbHBIC puOopHI,
ANEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
CONPOTHUBIIEHN, BAKYYMHBIN JUO0JI, TEPMHUCTOPBI U
(oTope3ucTopsl,  MOITYNPOBOJHUKOBBIM  THOJ,
rajJbBaHUKa

11 KIIACC

4.2.14

[IpakTuueckue paboTbl. M3ydeHue cmemaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC wucroyHMKa TOKa M €ro
BHYTpEHHEro  comnpotuBieHus.  HaOmronenue
3JIEKTPOJIA3a




Kon
pasnena
4

4.3

Koanposepsiemoro
3JIeMEeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OJIEKTPOAMMTHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHASI UHAY KW

43.1

IlocTossHHEIE MAarduThbL. B3aumoneiictBue
HOCTOSHHBIX MarHuTOB

4.3.2

4.3.3

43.4

MaruutHoe noje. BeKTop MarHuTHON MHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM MarHUTHOU
AHIAYKLWUU. Kaptuna  nuHwmit MarHUTHOU
WHJYKIWHU MOJIsI TOCTOSIHHBIX MAarHUTOB

MarnuTtHoe mnose npoBoJHUKa ¢ TokoM. KapTtuna
JUHUHI TOJS JUIMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOI'O KOJIbLICBOI'O ITPOBOJHMKA, KATYIIKH C
tokoM. OmbIT  Opcrena.  B3aumopeiicTBue
IMPOBOAHUKOB C TOKOM

Cuna Ammepa, e€ MOJIyNIb U HAIIPaBIICHUE

4.3.5

Cuna JlopeHua, €€ MoAynb M HalpaBliCHUE.
JIBukeHue 3apsHKeHHON YacTUIIBI B OJTHOPOJIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia

4.3.6
4.3.7

SIBneHue IIEeKTPOMAarHUTHON MHAYKIIMHU

IToTok BCKTOpAa MarHuTHOM HHAYKIIHUN

4.3.8

OJC wuHaykuuu. 3aKoH 3JIEKTPOMArHUTHOU
nHaykiuu Papanes

4.3.9

4.3.10

Buxpesoe anextpuueckoe nozie. I/1C nnnykuun
B NPOBOJIHUKE, JBMKYILIEMCS MOCTYINAaTEIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€

IIpaBuio Jlenna

4311

4.3.12
4.3.13

NunyktuBHOCTD. SIBNeHue camounaykmuu. IJC
CaMOWHTyKITUT

3Hepr W MArHuTHOTO ITOJISI KaTYIIKU C TOKOM

DJIEKTPOMArHuTHOE MOJie

4.3.14

4.3.15

Texauueckue YCTPOWCTBA: MMOCTOSIHHBIC
MAarHHUThI, AJEKTPOMATHUTHI, 3JEKTPOJBUTATEND,
YCKOPHUTEIIH 3JIEMEHTapHBIX JaCTHII,
WHIYKIIMOHHAS MI€Yb

[TpakTudeckrne paboTel. M3ydueHrne MarHMUTHOTO
MoJIst KaTylmku ¢ TokoM. MccnenoBanue neicTBust
IIOCTOAIHHOTO MAar"HuTta Ha paMKy C TOKOM.
Uccnenoanue  sBiIEHUS  AJIEKTPOMArHUTHOU
WHIYKITUN

KOJIEBAHUA 1 BOJIHBI




5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

KoneobarensHas cucTreMa. CBoOoHbIE
KoseOaHusl. lapmonnueckue KoJIeOaHusl.
[Tepuon, yactoTa, amruTyaa u asza KoeOaHmit

[IpyXuHHBIN MasITHUK. MaremaTnueckui
MasiTHUK

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHuH.
Kunematnueckoen JOuUHAMUYECKOE OIMCAHUE
K0J1€0aTeIbHOTO ABMXKEHUS

5.14

IIpeBpamienue 3HEpruM IIpU TAPMOHUYECKUX
Konebanusax. CBs3p aMIUTUTYABI KOJIeOaHUi
MCXOJHON BEJIMYMHBI C aMIUIUTY1aMU KosieOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebaTenbHblit KOHTYD. CBoOonHBIC
AJIEKTPOMAarHUTHbBIE KOJIEOaHUSI B MJICATbHOM
K0Je0aTeJIbHOM KOHTYype. AHAJOrusi Mexay
MEXaHUYECKUMHU u AIIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpaHCHUA DOHCPrun B HACAJTIBHOM
K0J1€0aTEeIbHOM KOHTYpE

BBIHY)K,HGHHLIC MECXaHUYCCKHUC KoJIeOaHMsI.
Pe3onanc. Pe3onancHas KpuBasi. BBIHY)KI[CHHBIC
SJICKTPOMArHUTHBIC KoJIeOaHMsI.

IlepemeHHBII TOK. CunyconanbHbIN
[IEPEMEHHBIN TOK.

5.19

MOHIHOCTI) nepeMeHHoro TOKa. AMHJ’II/ITYI[HOC 58
JICUCTBYIOIIEE  3HAYEHWE  CUJbl  TOKa H
HaprDKCHI/Iﬂ

5.1.10

Tpancopmarop. IIpomsBoactBo, nepemada u
norpebdieHue 3JIEKTPUIECKOMN SHEPTHH.
OKOJIOTMYECKME PHUCKM TIPU  MPOU3BOJCTBE
ANEKTPUYECKOMN JHEPIuMu. KynbTypa
HCITOJIb30BaHUS ANEKTPOIHEPTUU B
[TOBCEHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoHcTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUHU 3JIEKTpoIepead

IIpakTrueckue paboTHI. Hccnenosanue
3aBHCHUMOCTH TepuoJia MaJIbIX KoJeOaHWi rpysa
Ha HUTU OT JUIMHBI HUTH M MAacChl Ipys3a.
HccnenoBanue INEpeMEHHOTO TOKa B LENU W3
IIOCJIEZI0BATENBHO COCAMHEHHBIX KOHAEHCATOPA,
KATyIIKH U PE3UCTOpa




5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

5.2.3

Mexanuueckue BOJIHBI, YCIOBUS
pacnpocTpaHEHHUsI. Ilepuon. CkopocTb
pacnpocTpaHeHus U JuiMHa BoJiHbIL. [lomepeunsie
Y TIPOJI0JIbHBIEC BOJHBI

Hutepdepennus u mudpakiys

MEXaHUYECKUX BOJH

3Byk. CkopocTh 3BykKa. ['poMKOCTh 3ByKa.
BricoTa Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3ITyUEHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opuenrtanus
BeKTOpoB E, B u v B anekTpomaruuTHO BOJIHE B
BaKyyMe

525

CBoiicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
IIPEJIOMJIEHUE, HoJIsIpU3aLus, Tudpakus,
uHtepdepenus. CKOpOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[lkana s1aeKTpOMarHUTHLIX BOJH. IIpuMenenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyuHIMIBI ~ pafMOCBSA3M M TEJIEBHUJICHUS.
Panuonokamnus. DneKTpoOMarHuTHOE 3arpsi3HEHNE
OKPY’KaIOIIEeH Cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPAa3ByKOBas AWArHOCTUKA B
TEXHUKE U MEIULUHE, panap, paluONpUEMHUK,
TeJIeBU30D, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

5.3.2

OIITUKA
[IpsimonuHeEtHOE pacnpoCTpaHEHUE CBeTa B
oxHopoHOM cpexe. JIyu cBera
OtpaxeHue cBeTa. 3aKOHBI OTPaXKEHHUsS CBETa.
[TocTpoenne n300pa>keHHii B TUIOCKOM 3epKalie

533

5.34

5.35

[Ipenomnenne cBera. 3aKOHBI NPEIOMIICHUS
cBeTa. AOCOJIOTHBIN MOKa3aTeh MPeIoMIICHUS

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

5.3.6

Cobwuparorue U paccenBaromye JUH3bL. TOHKas
nuH3a. DOKYCHOE PacCTOSTHUE U ONTHYECKas CUila
TOHKOW JuH3BL. [locTpoenne wuzoOpakeHUil B
coOuparomMx W  pacCeUBAIOUIMX  JIMH3AX.




@opMyiia TOHKOH JIMH3BL. Y BEIUYCHUE, aBaEMOe
JUH301

537 [Ipenensl  NPUMEHUMOCTH  TE€OMETPUYECKOM

OIITUKHU

HNuTtepdepennus CBeTa. Korepentnsie
538 MCTOYHUKU. Y CIIOBUSI HAOIIOACHHUSI MaKCUMYMOB
h U MUHUMYMOB B HHTEep(GEPEHIIMOHHOW KapTUHE

OT IBYX CMH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpaxus ceera. JudpakuuoHHas pemeéTka.
539 VYcnoBue HaOMIOACHUS TJaBHBIX MaKCHUMYMOB
h IpU MaJeHUd MOHOXPOMATHYECKOTO CBeTa Ha
TUGPaKIIUOHHYIO PEIIETKY

5.3.10 [Tonstpusarnus cBera

TexHudyeckne  yCTpOWCTBA:  OYKM,  JIyIa,
5311 ¢oroanmapar, IIPOCKIIMOHHBIN armapar,

MHUKPOCKOII, TEJECKON, BOJOKOHHAs OITHKA,
TU(PaKIMOHHAS PEHIETKA, TTIOISPOU]]

[TpakTueckue paboThl. M3MepeHue mnokaszarens
IIPEIOMIICHUS. Uccnenosanue CBOMCTB

5.3.12 i
n3o0paxeHuit B 1uH3ax. Habmonenue nucnepcuu

CBETa
BJIEMEHTHI CTIELITUAJIBHON TEOPUU OTHOCUTEJILHOCTH

['panuub MPUMEHUMOCTH KJ1aCCHUYECKOI
MEXaHUKHU. [Toctynatet TEOpUH
6.1 OTHOCUTEJIBHOCTH:  WHBAapUAHTHOCTb  MOZYJIA
CKOpPOCTH  CB€Ta B  BaKyyMme, [PHUHLHII
OTHOCHUTEIIBHOCTH DHHINTEeHHA

6.2 OTHOCHTEILHOCTh OOAHOBPECMCHHOCTH.
. 3aMe,Z[JIeHI/Ie BPEMCHHU U COKpALICHUC AJIMHbI

6.3 DHeprust ¥ UMIYJI5C CBOOOTHON YaCTHITBI

Cesi3p  Macchl C DHEpPrueil U UMIYIbCOM
6.4 CBOOOIHOM YacTUIIBI. DHEPTHs TTOKOS CBOOOTHOM
YaCTHUIIBI

7.1

KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. @Dopmyna Ilmanka cBA3M SHEpruu
7.11 ¢doToHAa € ero 4acTOTOW. DHEPrust U HUMITYJIbC
dotoHa

OtkpeiTHe W uccaenaoBanue  ¢GoTtodrddekra.

7.12
Oneiter A.I'. CroneroBa. 3akonbl potorddexra




7.2

7.3

7.1.3

VYpaBHenue OifHmTeiHa ans  ¢dorodddexra.
«Kpacnas rpanuma» ¢potodddexra

7.14
7.15

Hasnenue ceera. OnbiTel [1.H. Jlebenena

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuuecKkue yCTPOMCTBA: (OTO3IEMEHT,
dboTomaTuuk, CoTHEUHAs OaTapes, CBETOANO]]

CTPOEHHUE ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAHUIO CTPOEHUS aToMa.
[TnanerapHast Mojelib aTOMa

7.2.2

IToctynarel bopa. M3nydeHue u mnornoumeHue
(OTOHOB TIpH MEPEX0/Ie aTOMa C OJHOTO YPOBHS
SHepruu Ha Apyroil. Bunel cnextpoB. Cnextp
YPOBHEW dHEPTUU aTOMa BOAOpPOAA

7.2.3

7.24

7.2.5

BosiHoBbIE cBOMicTBa yacTul. Bonubl ne bpors.
KopnyckyisipHo-BOJIHOBO#M Jyallu3M.
Judpakiius 2JIeKTpOHOB Ha KpUCTaIax

CrioHTaHHOE M BBIHY)KIEHHOE  HM3IIy4€HHE.
YCTpoicTBO M IPUHIMIT pabOTHI J1a3epa
TexHu4eckne yCTpOrUCTBa: CIEKTPAIbHBIN aHAIU3
(criexkTpockoI), 1a3zep, KBAHTOBbIM KOMIBIOTEP

7.2.6

[TpakTiueckue paboTHI. Habmonenue
JIMHENYaToro CreKkTpa

ATOMHOE A1PO

7.3.1

Meronsl HaOJII0/IEHUS U pErucTpanuu
AJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTkpbITHE PallnOaKTUBHOCTH. OnbIThI
Pesepdopma mo  ompedeneHuio  CocTaBa
paauoakTuBHOrO M3nmydyeHus. CpoiicTBa anbga-,
oera-, ramMma-Hu3JIy4eHusl. Bnusinue
PaIMOaKTUBHOCTH Ha KHUBBIE OPTaHU3MbI

7.3.3

7.3.4

7.3.5

OTKkpbiTHE TpOTOHA W HeuTpoHa. HyknonHas
Mozenb sigpa [eitsenOepra — MBaneHko. 3apsn
sapa. MaccoBoe unciio sjapa. M3otomnsl
Anbda-pacnian. DIEKTPOHHBIA U TMO3UTPOHHBIN
Oera-pacma. [Mamma-uznydenue. 3akoH
PaaOaKTUBHOIO pacnaga

DHeprusi CBsI31 HYKJIOHOB B sJipe. S iepHbIe CUIIBIL.
Jedext macchl siapa

7.3.6

SAnepubie peakuuu. JleneHue u CUHTE3 Azep




7.3.7

Snepusiii  peakTop. TepMosiaepHBIM  CHUHTE3.
[TpoOGnembl 1 IepCreKTUBBI AEPHON SHEPTETUKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON YHEPTEeTUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTullbl. OTKpBITHE MO3UTPOHA.
DyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHuveckue ycTpOHCTBa: JO3UMETp, Kamepa
Buibcona, simepHbIii peakTop, aToMHasi 6omba
[Tpaktuyeckue padoThl. VcciemoBaHue TpeKoOB
qgacTHI] (10 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3UKA

Bun 3Bé3nHoro Heba. Co3Be3ausi, spKue 3BE3IBI,
IUIAHETHI, UX BUJIUMOE JBHIKEHUE

8.2

Conneunas cucrema. [lnaHeTsl 3eMHOUN TIpyMIIbI.
IInmaneTsI-THTAHTEI U WX CIIYTHUKH, KApPJIMKOBLIC
11a"eTsl. Masble Tesra ColHEYHOM CUCTEMBI

8.3

8.4

Counrne, ¢dorocdepa u armochepa. CormHequHAS
AKTUBHOCTH

Uctounuk sueprun CosiHiia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, paauyc, TeMIreparypa, 1704
B3aMMOCBs3b. J[MarpamMma «CIeKTpajJbHbIA KJ1acc
— CBETUMOCTB). 3BE3 B! rJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTD) TS 3BE3]1 rJIaBHOM
IMOCJIEIOBATCILHOCTH

Buytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEACTABICHUSI O MPOUCXOKIECHUU U SBOJIOLUU
CounHiia ¥ 38E€31. DTallbl )KU3HU 3BE3]1

8.7

Mneunslii [1yts — Hama ["anaktuka. CrinpaibHas
cTpykTypa [amakTuku, pacnpeneneHue 3BE3N,
ra3a u neuu. [lonoxxenue u asmxenne ConHua B
l"aynakTuke. ITmockas 51 cepuueckas
noacucTemsl ['ajlakTuku

8.8

Tunsl ramakTuk. PamuoranakTMKd M KBas3apbl.
UéEpHbie bIphI B iApax rajlaKTUK

8.9

Bcenennas. Pacmpenne Bcenennoil. 3akoH
Xabb6ma. Paz0eranue ranaktuk. Bozpact u paguyc
Bcenennoii, Teopust bonbioro B3peiBa. Monens
«ropsuer Beenennoi». PennkroBoe nu3inyueHue

8.10

MacurrabHast CTpyKTypa Bcenennoi.
MeraranakTuka. Hepeménnsie  mpoOiemsl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
001ero ooOpazoBaHus

1

CdopMupoBaHHOCTh yYMEHHN pPACIIO3HABATh (DHU3MYECKHUE SIBICHUS

(npoueccm) 1 OOBICHITH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn (bnmqecngH IIOHATUAMU H

BCJIIMYMHAMHU, XapPaKTCPU3YHOIIUMU (1)I/ISI/I‘IGCKI/IG IpoueCChl

CdopMupoBaHHOCTh yMEHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJICKYJISIpHOH  (QU3MKM ¥ TEPMOJIUHAMMKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3inyaTh YCIOBUS
(rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BceoOmmii xapakrep GyHIaMEHTATbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
WCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3HPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MNPUMEHHUMOCTH

Mojieniel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HESBHO 3aJJaHHOM (U3MUECKOM MO/EIbI0: HA OCHOBAHUHU
aHajgM3a YCJIOBHS BBIOMpATh (PU3WYECKHE MOJEIH, OTBEUYAIOIINE
TpeOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbl, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BAaHUM  MAaT€MaTH4YeCKMX METOJOB  pEIIEHUs  3ajad,
IPOBOAWTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHBIE 33/1a4H, TpeOyIOIIMEe TPUMEHEHNS 3HAaHUH U3
pa3HBIX pa3leloB IMIKOIBHOTO Kypca (U3MKH, a TaKKe MHTErpalluu
3HAHUM W3 JPYTrUX MOPEeIMETOB €CTECTBEHHOHAYUYHOI'O IMKJIA:
BBICTpAUBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpoMl Ha

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




Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMUS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJWUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAaIbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C HCIIOJIB30BAHUEM TMPSMBIX HM3MEPEHUH, OOBICHATH
MOJIy4YEHHBIEC PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEOPUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4€0HO-UCCIIEIOBATENBbCKON  JIEATEIbHOCTH C  UCIOJb30BAHUEM
nu(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHM
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUN O palroOHaIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe pPa3yMHOM  HCIOJIb30BAHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAJIBHEHIIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3auMYHbBIMM crocobamu paboTel ¢  uH(popMaluei
(GU3NYECKOTO COJEp)KaHUs C HCIIOJIb30BAaHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIUe
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI JUI aHaIu3a U
00BbsICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasjaena/r 3j1eMe
eMblI HTA

1
11

111

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

MEXAHHUKA
KMHEMATHKA

Mexann4deckoe JABHIKXCHUC. OTHOCUTEIILHOCTD

MCXaHHNYCCKOI'O ABMXKCHU . Cucrema orcuéra

1.1.2

MarepuaibHas TOUKA.

TpaeKTOpPHA

Eé& pamryc-BeKTop:
Fe )= (e ) e ) =(e)),

TpaeKTopIIs,

HepeMellleHIle: )O/
N7 =7 (1)) ~7(1y) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0KeHIIe TIepeMeTeHHiL:

Ny =0 +47

1.13

114

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

=n= [Ux.UJ,.U__].

U, =—L =X, @aHAJNOINYHO v, =YV, U.=Z/
t—0

CrnoxeHlle cKopocTell: 6, =0, + 0, -

Boluncnenue nepeMelenys U IyTd MaTepUaIbHONU TOUKU
MIPH MPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 10 TpaduKy

3aBUCUMOCTH Vx(t)




Il
b
I
—
-

. . Ao
YCKD[}EHIIE MAaTepPHAMBEHOII TOYIKIL a = ﬁ_\J \
r t—0

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

Ay,
PaBHOMEpPHOE IPSMOJIMHEWMHOE JBUKEHHUE:

xX(t) = xg + Vpyt

1.15
U (t) — vg, = const
PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKCHUE!
at
x(t)=x,+u,t +——
v (t)=v, +at
1.16 a. = const
e c -
Uy, U, = <4, ["Ll '11]
U, +U.
) . s Bl
HPII JBILKCHINI B O[THOM HAIIPABICHHI IIVIE S = >
CBoOoaHOe nasieHue. Y CKopeHue cBOOOJHOTO MaieHH .
Vi 13 ﬂo
1.1.7
Yo =
(9] Xo T'.r

JIBukeHue Tena, OpOIIEHHOTr0 MO/ YIJIOM 0L K TOPU3OHTY:




[.\'{f} =X, t Uyt =2 tU,cosat-f

v.(t)=v,, +gt=v,5ina— gt

=0

=—g =const

{u,ﬁ_ (t)=vy, =v,cosu

[
&
o
L

1.2

Kpuonuneiinoe npuxenue. [[BrkeHne MaTrepuaibHOM
TOYKH IO OKPY>KHOCTH.
VYroBas v IMHEWHAs] CKOPOCTh TOUKHU:

v = wR

1.1.8 HpI/I pPaBHOMCPHOM ABHKXCHUU TOYKHU 11O OKPYKHOCTHU

_27‘[_2
w = T = 4]

. HeHTpOCTpeMI/ITGJIBHOG YCKOPCHHUEC TOYKH:

. [lonHoOE yckopeHne MaTepuanibHON TOUKH

TBépnoe TCIIO. HOCTyrIaTeJ'IBHOC 1 BpalllaTCJIbHOC ABUXKCHUC

1.1.9 .

TBEPIOTO Tesa

JINHAMUKA
191 NuepunaneHbie cucremsl otcuéra. Ilepsriii 3akoH HeroToHA.

o [Ipuniun oTHOCUTENbHOCTH ["anunes
Macca tena. IIlnoTHOCTE BelecTBa:
m

1.2.2 p= v

Cuna. [IpuHIMI cyneprno3nLuy CHUIL:

1.23 * c
FpaBHo,aeﬁCTB = Fl + F2+' -




124

1.2.5

Bropoii 3akon Herotona: quist MarepuanbHoil Touku B 1ICO

-
>

F1 = ma,q

Ap = FAt

pu

F = const

-—

—

‘Fij! F}_‘l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

>

Fip = —Fy

1.2.6

1.2.7

3aKoH BCCMUPHOI'O TATOTCHHUA: CHUJIbI TIPUTSKCHHUA MCEKIAY

TOYEYHBIMU MacCaMu PaBHBI
mim;

F=6—p

Cuna tsoxectu. llentp Tsbkectu Tena. 3aBUCHMOCTH CHITBI
TAXKECTHU OT BBICOTHI h Hag HOBerHOCT bHO IIJIAHCTHI paI[I/IyCOM
RO:

GMm

M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJIb)KEHUS:

Erp = uN




Cuna TpeHus OKOS:

Ep, < uN
Koadduument tpenuns
JlaBaeHwue:

i
1.2.9 p=7
1.3 CTATUKA
t
F

MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA

131
IM| = Fl, e | — iedo cust

-

F

OTHOCHUTEJIBHO  OcH,  mIpoxoasmed  yepes  Touky O
NEPIEHIUKYISIPHO PUCYHKY
IenTp Macc Tena. LleHTp Macc cucTtemMbl MaTEPUATIBHBIX

TOYCK:

> mr; + myry+...

T
1.3.2 M my +m2+

B onHOpogHOM 110IE TSKECTH
(g = const)

HEHTPp MacCC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[My+M,+...=0

133 T
|F+Fy+...=0

4 3axoH [lackansg

JlaBrienue B )KUIKOCTH, Tokoseics B MCO:

p =Dpo+ pgh




3akoH Apxumena:

>
>

FApx = _PBBITECH

€CJIM TEJIO M KUAKOCTh IokosaTcs B UCO, To

FApx = ngBbITECH

VcaoBue niaaBaHus TEI

3AKOHbI COXPAHEHN S B MEXAHUKE

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH:

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

p=pt+pt..

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYIIbCa:
B UCO

- -

Ap = A(pl + p2+' ' ) = FlBHeLLIHAt + FZBHeLUHAt+- -

B MCO , ecnin
, ECIIHU

- -

FlBHe]_LIH + FZBHeH_[H+- ..=0

PeakTnBHOE IBMKEHIE

F
ﬁ;(;

Pabota cuibl Ha MaJIOM MEepPEeMEIIECHUH:
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:1=|ﬁ|-|.-‘l'l.f'|-c05 a=F, - Ax

a F

D
MoNHOCTh CHIIBI:

€CJIM 32 BpeMs
At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTBH CHJIbI

AA
P=— =F-p-cosa
ﬂhf Ar—

1.4.6

Kunernueckast sHEprust MaTepruagIbHON TOYKH:

mv D
EKI/IH = =5

2 2m

3aK0H M3MEHEHHS KHHETHUSCKOMN SHEPTHUU CUCTEMbIL

MatepuanbHbIX ToYek: B UCO AEkun = Al + A2 + ...

1.4.7

[TorenmansHas 3HEprus:
JUISL IOTEHLIMAIBHBIX CHUII

A12 = EIHOTeHu - EZHOTeHu_= AEHOTeHu

[ToTennmanpHast YHEPTHsI MATEPUATIBHON TOYKH B
OJIHOPOJIHOM I10JIE TSYKECTHU:

EHOTeHu = mgh

[ToTenumanpHas 3HEpPIrUs ynpyro 1eGopMHUpOBaHHOIO TeNa:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKON YHEPTHUM:




Euex = By T Em'm:—m-
B IICO AE,ex = Agcex nenorenm. cun
B IHHCO AE, ez = 0, eCIIH Agcex menoresm. cax = 0

1.5 MEXAHWYECKUE KOJIEFAHUMA 1 BOJIHBI

lapmonnveckne  KoneOaHMS ~ MaTepUATbHOH  TOYKH.
Awmmuintyna u ¢asza konebanuii. Kunemarnueckoe onucanue:
x(f) = Asin| @t +o, ).
v =x.
a(n=(v,), =) =a +a'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHUSI.

I[I/IHaMI/I‘leCKOC OIMKNCaHHUC:

ma, = —kx,
rae
k = mw?
151 - OTO 3HAYUT, 4TO
F, = —kx.
DHepreTu4ecKoe onucaHue (3axkoH COXpaHEHUs

MEXaHWYECKOW IHEPTUN):

CBs3b AMIUIUTYIbI KoJIeOaHuI CMCIICHHUA MaTepHaHLHOﬁ

TOYKHU C aMIUTUTY/IaMU KoJieOaHUM €€ CKOPOCTH U YyCKOPEHHUS:

Upee =04, =04

[lepurona u yactoTa KoseOaHMii:

2 1

5 Hepno;[ MaJbIX CBO60,Z[HBIX KoJIeOaHUIT MaTeMaTHYECKOTO
1.5.

MasgTHHKA:

T=2.‘[\{I
E

[Tepnoa cBOOOAHBIX KOEOAHUI MPY>KUHHOTO MAasITHUKA:




T'=2n |—
k
153 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpusas
[lomepeunsle  u  mpomgodbHble  BOJHBL.  CKOpOCTH

pacrnpoCTpaHEHUS U JJIMHA BOJIHBIL:

v
A=vl =—
154 4

Hutepdepennus u qudpakius BOJIH

155 3Byk. CKOpOCTb 3ByKa

MOJIEKYJIAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHA S OU3NKA

Mopgenu cTpoeHHs ra3oB, KUIKOCTeH U TBEPABIX Tei. [lycTh
TepMOAMHaMHueckas cucrema (tenmo) coctour u3 N

OANHAKOBLIX MOJICKYIL. Torpga KoIMYECTBO BEIIECTBA

N m
vV=—=—
Ny
211
rae
Ny
— 4ncio ABoraapo, m — Macca CUCTEMBI (Tena),
u
— MOJISIPHAsl Macca BeIecTBa
2.1.2 TennoBoe ABUKEHHE AaTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsaumogeiicTBre yacTHIL BEIIECTBA

2.14 Huddysus. bpoyHoBckoe ABMXeHNE
2.15 Mogens uneanbaoro raza B MKT

CB3b MEXK/y TaBJIECHUEM M CPEJIHEN KNHETUYECKON SHEpPrUueH
IOCTYINATEJIbHOT'O TEIIOBOT'O JABHKEHUS MOJIEKYII UAEATIBHOTO

216 rasza (ocHoBHoe ypaBHeHue MKT):




rae MO — macca OfHOM MOJIEKYJIHI,

n=v

- KOHICHTpA g MOJICKYJI

2.1.7 AoGcomoTHas Temmieparypa: T =t+273K

CBsa3p TemIepaTypbl Ta3a CO CpEeIHEH KHHETHYECKOU
SHEpPTHeM TMOCTYNATEIbHOTO TEIJIOBOTO JBUXKEHUS €ro

MOJIEKYII:

2.18

5

mgy
2

£ =

kT

——

[

2.1.9 VYpasuenue p = nkT

Mojenb naealbHOIO ra3a B TCPMOAUHAMUKE:

(Vpaprerme Menrerneera — Kiareipora
| BEIpeCKeHHe 1 BHYTPEHHEH SHEePIHH
VpaBHeHNe MeHIeneea — KnanefipoHa (mpiHMeHIH!

JAINCH):

oV =""RT =vRT =NkT, p=PRL
2.1.10 L L

BripaxeHIle 111 BHyTpeHHell 3HepIinl 0IHOaTOMHOTO

rasa (IpIMeHIIMbIe OpMET 3amIIcH):

L‘=%vRT=%NH _ 30 BT —ve T = %pV

2

3aKkoH I[aJ'ILTOHa AJId JaBJICHUSA CMCCH PAa3pCiKCHHBIX I'a30B:




2.1.12

2.1.13

N3omporieccel B pa3pekeHHOM ra3e ¢ MOCTOSHHBIM YHCIIOM
MoJiekyJ1 N (C TOCTOSTHHBIM KOJIMUECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const ,

uzoxopa (V = const):

P
== t
T cons

n3obapa (p = const):

= const

N <

I'paduueckoe npeacrapneHue m3omnporecco Ha pV-, pT-u VT-
JrarpamMmMax.

OOBbeIMHEHHBINA Ta30BbId 3aKOH:

pvV ;
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

Hacpimiennele u  HeHacbllleHHble mapbl. KauecTBeHHas
3aBUCHMOCTD IUIOTHOCTH M JaBJIEHMs HACBIIEHHOTO Iapa OT
TEMIEPATypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO

napa

2.1.14

2.1.15

2.1.16

Bnaxnocts Bo3ayxa.
OTHOCHUTENBHAS BIAKHOCTD:

¢ _ Prnapa (T) _ Prapa (T)
Puacpimmapa (T) Puaceimmnapa (T)

HN3MeHenue arperaTHbIX COCTOSIHUM BEILECTBA: UCHAPEHUE U
KOHJIeHCaIlNs, KHTICHNE KUIKOCTH
H3MeHeHune arperaTHbIX COCTOSIHUM BEIECTBA: IUIABJICHUE U

KpucTtaJjuii3anusa

2.1.17

IIpeoOpazoBanue 3Hepruu B (pa3oBbIX Mepexoiax

2.2

TEPMOJNHAMUKA

2.2.1

TemnoBoe paBHOBECHE U TeMIlepaTypa

2.2.2

Buytpennsis sneprus




Tennonepenava kak cnocod U3MEHEHUSI BHYTPEHHEH SHEPT U

2.2.3 6e3 coBepiieHusi paboThl. KOHBEKIHS, TEMJIONPOBOIHOCTS,
U3ITy4yeHue
KomnnuecTBo TemioThI.
VY nenbHas TEIIOEMKOCTD BEILIECTBA C:
2.2.4
Q = cmAT
VY nenpHas Temiora napooopazoanus L: Q = Lm.
2.2.5 VY aenbpHas TemioTa miasiacHus A Q = Am.
VY aenpHas TerioTa cropanus Tormaa : Q = gm
DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV
2.2.6
Boruncnenne pabotrel 1o rpaduky mpoiuecca Ha pV-
IrarpamMme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUz + A1, = (U, —Uy) + A,
2.2.7
Annabara:
Q12 =0= A1, = (U; — Up) =AUy
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpatumble nporecchbl
[Tpuniune! gerictBus TemaoBbix MamuH. KIT/:
2.2.9
Makcumansnoe 3nauenue KII1JI. [ukn Kapno:
T.. —-T. T
2.2.10 max N =My, = ————— =1-—22
Tarp Toarp
2211 YpaBHeHHE TEIIOBOTO OanaHca:




Q1+Qz+Q3+:O

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

DIIeKTpu3anus Tea U €€ MPOSBICHUS. DJIECKTPUUECKUN 3apsil.
JIBa Bupa 3apsiga. DJIeMEHTapHBIA SJICKTPUUYCCKUN 3apsil.

3aKOH COXpaHEeHHUsI SJICKTPUUECKOTO 3apsiia

3.1.2

3.13

B3aumopeiictue 3apsanoB. Toueunbie 3apsibl. 3aKOH
Kynona:
B OJHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

IMPOHUIACMOCTBIO

92

poplabll 1l
g 4meg, I~

Onexkrpuueckoe nose. Ero neiictBue Ha 3iIeKTpUUYECKUE

3apsibl

3.14

3.15

Hanpsk€HHOCTB DIIEKTPUYECKOTO MOJIA:

-

o F

qnpo6ﬂbn71

[Tone Toueunoro 3apsnaa:

q
ET:kT_Z

OJTHOPOJTHOE TIOJIE:

E = const.

Kaptussl nMHMI HaNpsHKEHHOCTH ATUX MOJIER

HOTGHHI/I&J’[BHOCTB SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q($1 — P2) = —qAp = qU.




[loTenumanpHas SHeprus 3apsia B IJIEKTPOCTATUUECKOM

T10JIC:

W =qd

IloTenuman SJICKTPOCTATHUYCCKOI'O ITOJIA:

¢_ﬂ
q

CBs13b HaprI)KéHHOCTI/I IMOJII U PAa3HOCTH IMOTCHLHAJIOB JIA

OJTHOPOJIHOTO 3JIeKTpocTaTrueckoro mojsi: U = Ed

[IpuHIHMI cyneprno3unuu 3JIEeKTPUIECKUX MOJIEH:

316 E:E1+E2+...,¢:¢1+¢2+...

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.
YcnoBue paBHOBeCHUS 3apsA70B: BHYTPH ITPOBOAHHKA

3.1.7
Et=0

, BHYTPH U Ha MMOBEPXHOCTH MPOBOJIHHKA ¢ = CONSt

318 JusnexTpuku B ANEKTPOCTATUYECKOM ToJIe.
JusnexTpuyeckasi IPOHUIIAEMOCTD BEILIECTBA €

Konnencatop. DinekTpoéMKOCTh KOHIEHCATOPA:

q
C=—
U

3.1.9
aﬂeKTpOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:

£gpS

d

HapannenLHoe COCAMHCHUC KOHACHCATOPOB:

q = CI1 + q2+...,U1 = U2 :---'Cnapajm - C1 + C2+
3.1.10




3.2

[TocnenoBarepHOE COCTUHEHUE KOHICHCATOPOB:

1 1 1
U=U,+U;....91=q2 :---'C :C_+C_+...
ocJ1 1 2

OHeprus 3aps>KEHHOT0 KOHJIEHCATOopa:

U Ccu? gq*

3.1.11 Wczq?:T:Z_c

3AKOHBI TIOCTOSAHHOI'O TOKA

Cuiia Toka:

=24

321 At {50

[TocTostaubIit TOK: | = const

Jlnst moctostHHOTO TOKa ( = |t

VYcnoBus CylecTBOBaHUS JIEKTPUUECKOTO TOKA.
322 Hanpsoxkenne U u OJIC E

3akoH OMa AJ1d y4acTKa LEeMu:
3.2.3 I = v

2. R

DNeKTpruYecKoe COTIPOTHUBIICHHE. 3aBUCHUMOCTH

CONPOTHUBIIEHUS OJHOPOJHOTO MPOBOAHHUKA OT €r0 JIMHBI U
324 cedeHwus. Y IeTbHOE COMPOTUBIIEHNE BEIIECTRA.

l
R= Ps
Ucrounuku Toka. 9/]C uctouHuka ToKa:
R —

3.2.5 q

BuyTpeHHee cOnpOoTUBIIEHHE HCTOYHUKA TOKA

3.2.6




3axon Oma J1J1s1 TIOJTHOH (3aMKHYTO# ) SJIEKTpUYECKOH 1ienu: E

= IR + Ir, oTkyna

[TapannenbHoe cOeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+.
Rnapa}m Rl RZ

3.2.7
HOCHGILOB&TGHLHOG COCANHCHUC ITPOBOAHUKOB:
U=Ul+U2+.,11=12=..,
Ruoen = Ry + Ry+...

Pabota anexktpuueckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenuna:
Q = I?Rt

3.2.8
Ha pesucrope

UZ
R:Q=A=12Rt=1Ut=7t

MOHIHOCTI) OJICKTPHUYCCKOI'O TOKA:

A4
P=—010 =IU

At Ar—l
3.2.9 TerroBas MOIITHOCTD, BRIJIC/IsIeMas Ha pe3ucrope:

. UF
P=I'R=—=]U
R

MOIIHOCTh HCTOYHHUKA TOKA:




METEH:IT

At Ars0

CBoOosHBIE ~ HOCHUTENM  JJCKTPUYECKHUX  3apsiioB B

IIpOBOAHUKAX. MexaHu3Mbl MMpOBOANMOCTH TBép,I[BIX

3210 METAJUIOB, PAaCTBOPOB M PACIJIaBOB 3JIEKTPOJIMTOB, Ta30B.
[TonynpoBoanuku. I1oynpoBOJHUKOBEIN U0
3.3 MATI'HUTHOE IIOJIE
MexaHMdecKkoe B3aMMOJEHCTBME MAarHuToB. MaranTHoe
noJie. Bexkrtop MarHUTHOM WHIYKIHUU. [TpunIMn
CYTMEPIIO3UIIMN MAarHUTHBIX TOJICH:
331 B =B, + By+..
JIluHuM UWHAYKUMKM MarHatHoro mnons. Kaptuna auHUi
WHYKIIUN MarHuTHOTO ITOJIS IIOJIOCOBOTO u
MMOAKOBOOOPA3HOTO IMOCTOSTHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOE MOJ€ TPOBOJHUKA C TOKOM.
332 Kaptuna nuHUNA WHAYKIMA MarHUTHOTO TIONIS JIJTMHHOTO
o NpsIMOTO  TMPOBOJAHMKA U 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKU C TOKOM
Cuna AMniepa, e€ HapaBJIeHUE U BEJIMUNHA:
F, = IBlsina
3.3.3 , rae o — yroi Mexay HampaBJI€HUEM MPOBOAHUKA U BEKTOPOM
B
Cuuta JlopeHna, e€ HanpaBJICHUE U BEJINYNHA:
Fnop =1 q | vBsina
TJI€ 0. — YTOJI MEXKIY BEKTOpaMHU
3.34 N

v




. JIBmxeHne 3apsHKEHHOW YacTUIBI B OJHOPOJAHOM MarHUTHOM
noJje

3.4 OJIEKTPOMATHUTHAA MHAYKIMA

IToToK BEKTOpa MarHUTHOM UHAYKLIMU:
® = B,S = BScosa

3.4.1
34.2 SABnenue snekTpoMariuTHON UHAYKIMU. DC nHayknuu
3aKOH AeKTpoMarHuTHoW nHaykuuu Dapases:
AD
At A4
{\(ﬂ‘n‘
[
( - o)
DJ1C uHAYKIHUA B TPSIMOM TPOBOJIHHUKE JUTHHOIA |,
JBUXKYIIIEMCSI CO CKOPOCTBIO
v
344 WLl

B OJTHOPOJHOM MarHUTHOM ToJjie B:
| E; |I= Blvcosa

, TJIe 0. — YTOJI MeXIy BeKTopoM B u HOpMasbio

n

K IINTIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

>
>

lnv

; €CIIN




TO
| E; 1= Blv

345 [IpaBuio Jlenma

NHAYKTUBHOCTB:

. o
I
346 >um®d=LI
Camonnnykuus. S/1C caMOMHIyKIIUY:

AT

E. :_L_L ——Ir
At o :

3Hepr1/151 MAarauMTHOI'O ITOJIA KaTyIIKU C TOKOM:

LI?
347 w, = -

3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

35.1
Konebarenpubiii kKOoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOHe6aHI/IH B NACAJIbHOM KOHe6aTeHBHOM KOHType:
[ q(t) =g, sin( ot +@;)

]I['r:] =q;=mirmms['mr+q}ﬂ:] =]__ cos|ef +qy)




®opmyna Tomcona:

T = 2nVLC
, OTKyJla
21 1
w=—=—
T LC

CBs3b AMIUIMTYBI 3apsaga KOHACHCATOpa C aMHHHTYHOﬁ CHIJIbI
TOKa IIpH CBOGOI[HBIX SJICKTPOMArHUTHBIX KOJIcOAHHUSIX B

nacajibHOM KoJieOaTeIbHOM KOHTYpCE:

O = —

E)

3aKoH COXpaHCHHA DHEPIHMHU B HUACAIIbHOM KoJIeOaTEIbHOM

352 KOHTYpE:

3.5.3 BoinykeHHbIe 27IeKTpOMarHuTHbIE KoseOanus. Pezonanc
[Tepemennsiit Tok. [IponsBoacTBo, nepenava u noTpedieHue
JIEKTPUYECKON IHEPTUN

o cu* Lr* _cul_ LI’

+ = e = T — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH. B3auMHasi opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHON BOJHE B BaKyyMe:
3.55 S
E1lBlc
356 IMxana AIIEKTPOMAarHUTHBIX BOJIH. [Tpumenenue
o JNEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsiMonuHeliHOE pacnpoCTpaHEHHE CBETa B OJHOPOJHOM
o cpene. Toueunslii uctounuk. JIyd cBeta
3aKOHbBI OTPa’KEHHUS CBETA.
3.6.2 a=p




alP

VAP

3.6.3

[TocTpoenue n300pakeHH B IIIOCKOM 3epKajie

3.6.4

3aK0HBI IMPECIOMIICHUA CBETA.

[Ipenomnenue cBera:

nysina = n,sinf.

AOCONIOTHEIH MMOKa3aTelIb MMpCIIOMJICHUA:
c

Nasc = v

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
np 1M

nOTH
1 V2

Xox J1ydell B mpu3Me.
1L"1 = 1L'2 - .”1}.1 = 1?2}.2
CooTHOIIEHNE 4YacTOT M COOTHOLIEHHE [JIUH BOJH IIPH

nepexoac MOHOXPOMATHUYCCKOTO CBE€Ta UYCPE3 TIpaHULy

pasaciia ABYX ONTHYCCKUX CPCI:

3.6.5

n,<n, 1,

"y

Oy

IlonHoE BHyTpEeHHEE OTpaKEHHE.

[IpenenbHbI yroil NOJIHOTO BHYTPEHHETO OTPAKEHUS:

. 1 ny
Sinay, = =—
Norn nq




C061/Ipa}oume U pacCCuBaAOUIUE JIMH3BI. ToHkass nmH3A.

DOKYCHOE PaCCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:

3.6.6 D=—

®opmyJiia TOHKOH JIMH3bL:

| -

Ly
d

| =

yBeJ’II/I‘IeHI/Ie, JaBacMocC JIMH30M:

h |f1
r=0="a

3.6.7

F\ h

f

o
B ciyuae paccenBaronieit JMH3bI:

1
D0=F =—0,
D

3.6.8 .

h |fl
H-a !

Xon Jy4a, IpOIIEIIEro JIUH3Y O IPOU3BOJIBHBIM YITIOM K
e€¢ rnaBHOM omnrtuyeckoil ocu. Iloctpoenue wn3z00paxeHMUt
TOYKU U OTpe3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CHCTEMax

36.9 doToanmnapaT Kak onTUYecKuii mpudop. ['1a3 kak onTuueckas
cucTema




Nutepdepennius cBera. KorepeHTHbIE UCTOYHUKH. Y CJIOBUS
HaOII0ACHUS MaKCUMYMOB 5 MHUHHAMYMOB B
UHTEPPEPEHIIMOHHON  KapTHHE OT JBYX CHH(]a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

3.6. “
.
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3
v
MIHIMYMEI — A=(2m+1)—, m=0,£1,£2, +3 .
2
Hudpakmus cera. JudpaknuonHas pemérka. YciaoBue
HAONIONICHNST TJAaBHBIX MAaKCHMyMOB TIpH HOPMaJbHOM
MaICHUd MOHOXPOMAaTHYECKOTO CBETA C JUTMHOM BOJIHBI A Ha
peéTky ¢ nepuogom d:
3.6.11 Y
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
411 I'unore3za M. Ilnanka o kBantax. @opmyna Ilnanka: E = hv
®oToHbl. DHeprus GoToHa:
E=hv= he _
=hv =—=pc
4.1.2
Nwmnynee ¢poToHa:
_E h h
P=C=C ™2
413 dotordpdext. OnbiTel A.I'. CronetoBa. 3akoHb! poTorddexTa
VYpasuenue DitHmreitHa 17151 hoTodPdekra:
414

E(l)OTOHa = ABbIxoja + EKHHmaxr




rae ,

hc
E(IJOTOHa =hv = 7»
hc
ABbeoga = hUKp = 1
Kp
2
MV~ max
Eummax = 2 = elUsyy

4.1.5

JlaBiieHue cBeTa.
JlaBiieHHE CBETa Ha MOJHOCTHIO OTPAKAIOIIYIO IOBEPXHOCTH U

Ha IMOJIHOCTBIO IMOIJIOHIA0IIYHO ITIOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.3

421

HnaHeTapHa;I MOJCJIb aTOMa

4.2.2

4.2.3

IToctynatsl bopa. M3nyuenune u noriomienue GOTOHOB NpU
Nepexojie aTOMa C OJIHOTO YPOBHsSI SHEPIHH Ha JIPYroi:

hv, . = he =|E, -E

mr -
Y

™ |

JIuHeityaTble CIEKTPHI.

CrexTp ypoBHEH 3HEPruu aToMa BOJOpPOJIa:

~13,63B
E,-—"—

"

, n=1,2.3. _

i

OU3NKA ATOMHOI'O AIPA

43.1

4.3.2

Hyknonnas monens siapa I'eiisenOepra — MBanenko. 3apsn

anpa. MaccoBoe unciio sijpa. M3otomnsl

PagnoakTHBHOCTE.

Anbda-pacnan:
A, A4 4
- X—> Y+ He

bera-pacnan.




DNeKTpOHHBIN B-pacma:

A A 0 ~

7 X— Y+ je+v,
[TosutponusIii B-pacnan;

A A 0=, .,

XY + TV,
l'amma-u3nydenue
3aKoH paJiMOaKTUBHOIO paclaaa:

-t
N(t) = Ny % 2T

4.3.3
[Iycth M — Macca pagloakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy*2T

4.3.4 SnepHsle peakuuu. JleneHne U CUHTE3 sAEp




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

» ®dusuka; 10 knace. yrnmyonennoe odyuenue KacesinoB B.A. O6miecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

» Gusuka; 11 knacc. yrinybnennoe o0yuenre Kacesanos B.A. OOmecTBo €
OTpaHUYCHHON OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 00IIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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