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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 10 @Qu3uMKe Ha YpPOBHE CpeOHEro oOmero ooOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOXXEHUH M TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, npeictaBieHHbIX B DI'OC COO, a takxe
c yuéroMm (enepasbHONH pabodeil mporpaMMbl BocnuTaHus W KoHmenuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OPraHU3ALNAX
Poccuiickoii @enepannu, peaan3yrolnx OCHOBHbIE 00pa30BaTEIbHbIEC IPOTPAMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeIbHOE IPEIMETHOE COAEPKAHUE,
yCTaHaBIMBAET PEKOMEHIyEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM M Pa3JieioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCs.
[TporpamMMa 1o ¢u3uke Aa€T MPEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIei
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aJa4i MPOPEeCCUOHANBHON OPUEHTAIMH, HAPABICHO HAa CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HUHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEM Ka)KAbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJLKEHHS O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHELIMATIbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs miaHupyeMble pe3yibTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUS: JWYHOCTHBIE,
MeTanpeMeTHbIe, NpeaMeTHble (Ha  yrayOonéHHom  ypoBHe). Hayuno-
METO/I0JOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yJibTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOIXO/.

[TporpamMma o (pu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YIbTAThI IO FOJaM O0yUYCHUS;

coneprkanue yueoHoro npeamera «dDusnka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABICHHS CBOMX PabovMX MpoTrpamm.

[TporpaMMa no ¢gu3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
NPEIOCTaBIAET BO3MOXKHOCTU I peaju3alid Pa3IUYHbIX METOJUYECKHUX
HNOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUHU
COXpaHEHUs 00s3aTETFHON YaCTH COAEePIKaHUS Kypca.

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



3HaHuU 00 okpyxkatoieM mupe. LLkonpHbINH Kypce GU3HKH — CHCTEMOOOpa3yroIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHMM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENeIHIoO XapakTep U OypHOE pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHUs] HOBBIX MATE€pUAJIOB C 3aJJaHHBIMU CBOMCTBaMH. M3ydeHune (Pu3NKu
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpOBAHNE YMEHUI MPUMEHATh HaAYyYHBIA METOJ MMO3HAHUS
IIPU BBIMOJTHEHUU UMU YYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pU3uKH Ha ypOBHE CPEHETO 00IIEro 00pa30BaHus MOJI0KEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOEHHUS.

Hoea wyenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3UMKH
oObeaUMHEH BOKPYr (Qu3nyeckux Teopui. BenymuMm B Kypce ABIsSIeTCS
(dbopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnosaracT MCIOJb30BAHUE
IYMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANnoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOONIOIb30BAHMS U HKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue coJiepKaHusi MPorpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBytomero ¢akropa ydeOHOro mporiecca. s yrmyOnéHHOTrO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAJIbHBIE YYEHHUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom ciydae mpakTUKyM
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCHEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTerpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiecce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa IOHHUMAETCs
CaMOCTOATEJIBHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cUCTEMa YYEHMUECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpeJCTaBIeHA €IWHBIM IepeuyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
Y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEW OYPOUHOTO
IUIAHUPOBAHUS W OCHalleHusi kabuHeta (usuku. I[lpm sTomM obOecneunBaercs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSIMU NIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A7t pacuETHBIX 337a4 MPUOPUTETOM SBIIAIOTCS 33/1a4U C SBHO 3aJaHHOU
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HAaHUI U3 Pa3HbIX pa3aenoB. i Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBACHEHHUE/NPENCKA3aHUE TNPOTEKAHUS (PU3NUYECKHUX
SIBJICHUN M TIPOIIECCOB B OKpY’Karollel JKM3HH, TpeOyromue BbIOopa GhU3nIecKon
MOJIEJH JIJIsl CUTYallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepHaIbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pu3uku yriryOs€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE JUIsl BBIMOJIHEHUSI YKa3aHHBIX B IPOrpaMMe MO PU3UKE YUEHUUYECKUX
OMBITOB, TJAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpanoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM  JOCTAaTOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHHYECKHX TMPAKTHYECKUX pPadboT
dopMupyeTcss B BUJE TEMaTUYECKUX KOMIUIEKTOB U OOECTeyMBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHMueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJOTOBBIX U IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUid.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIFOTCS:

(dopMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HHTEIUIEKTyaJlbHBIX W  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTaBICHUN O HAYYHOM METOJie MO3HaHHWs U (popMHupoBaHHE
UCCJIEIOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHpOBaHKME HAYYHOI'O MHPOBO33PEHMsSI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUe YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (pU3UUECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O POIM (PUUKK AJI Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoeCCUOHAIBHOW  IESITEIBHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJTOTOBKAa K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTmxeHne 3TUX Lened o0ecreunBaeTCsl pelIeHUeM CIEIyIoMUX 3a7ad B
npouecce U3y4eHus Kypca GU3UKN Ha YpPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0  (DU3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS
bu3nyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CcO3JaHue (U3NUecKOon
MOJENIM, AJEKBaTHOW YCJIOBHMSAM 3a/adyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TMPUHILMIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHWUPOBAHUS W IPOBEICHHUS
¢u3nyecKux IKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTalud HHpOpMaIuH,
OTpEEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTara;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JICATEIILHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccnoHaTbHON ASSITENbHOCTH, CBSI3aHHON
C (PUBHKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus yuyeObHoro mnpeamera «®dusmka» Ha ypOBHE CpeAHEro o0OIero
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa30oBaHuUs M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
npoBeneHusT J1abOpaTopHbIX paboOT M OMNBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEN 00yYarOIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUsl B Ipollecce MOo3HaHus npupojbsl. Habmronenue u
HKCIIEPUMEHT B (DU3HKE.

Crioco6bl  W3MepeHusi (U3MUECKUX BEIMYMH (QaHAIOTrOBbIE U LU(POBBIE
U3MEpUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEIIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKH1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponp u mecto ¢usuku B GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOJCH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3mepeHune cuiibl TOKa U HAPSsHKEHUS B [IENU OCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1udppoBoi nadbopartopueit mo ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpEeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIIMH Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMelieHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI U MyTH MaTEPUATIbHOM TOUKU OT BPEMEHU U UX
rpaduky.

CBobOonHOEe mMmajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPH30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTEepUAILHON TOYKH OT BPEMEHU M MX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHT€HLIUAIBHOE) U IMOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMYECKHE IPOLECCHI: CIUAOMETD,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jlemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WIUIIOCTPALUSl KMHEMATHUYECKUX XapaKTEpUCTUK
JIBUKECHMUSL.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexoia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpPOIIEHHOIO IMOJ YIJOM K TOPU30HTY M
TOPU30HTAJIBHO.

HampaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

M3y4yeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuyenue nBukeHus Tena, OpoleHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMOM MPONOPUUOHAIBHOU 3aBUCUMOCTH MEXKAY JNAJIBHOCTBIO TOJIETA W
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyeHue IBHKEHHSA Tella MO OKPY)KHOCTH C IOCTOSHHOW I0 MOZIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY NIEPHOJ1a OOpalIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MueprumaneHble cucteMmsl oTcyéra. lIpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaJIEHUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoil MHUpOTHI. J[BrkeHNe HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemepa. IlepBas kocMudeckas CKOpOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKeHUs Tell B MHEPUUAIbHBIX U HEMHEPLIMATbHBIX CHCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHeHUE PAaBHOICHCTBYIOMIEH MPUIOKEHHBIX K TEITy CUJI C TPOU3BEICHUEM
Macchl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHUCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3ydyeHne IBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpaumleHus. Ilmedo cuisl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y cii0oBusL paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne yCiaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMbI MAaTEPUAIBbHBIX TOYEK. Teopema 0 ABUKEHUH LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca MarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeCTaBICHUE PaOOThI CHIIBI.

MoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATILHOU TOUYKHU.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE »HeEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
SHEPrus Tejla B OTHOPOJHOM IPaBUTAIMOHHOM ToJie. [loTeHnmansHas 3Heprus Tenna
B TPABUTAIMOHHOM TMOJi¢ OJHOPOAHOro mapa (BHYTpU W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymm s MACaNbHOM JKHAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHH4eCKre yCTPOMCTBA M TEXHOJOTMYECKUE MPOILECCHI: ABUKCHUE PAKET,
BOJIOMET, KONIEP, MPY>KUHHBIN MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHHE HAa KOHbKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

N3mMeHeHne 3HEpTUn Telia MpU COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTEHLIHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI yIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3mepenue nmiynbca Tejia o TOpPMO3HOMY ITYTH.

W3mepenune Cuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne COXpaHeHUsI UMITYJIbCa IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUS] TPU ABWKEHHM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MoJsekyasipHasi pu3uKa U TePpMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3usa. bpoyHoBckoe nBrxeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YaCTHUI] BEIIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkama
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon JlanpTona. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'padudeckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xkuIKocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKYJI.

Mogenu KpuCTaINIMYECKUX PELIETOK.

Habmronenue 1 ncciaenoBaHue U30MpoLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEX Ty TOPSUYEi U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOro mpounecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro npoiecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMonpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMnepaTypbl. BeipaxkxeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEaJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
mpoliiecca Ha pV-auarpamme.

Temonepegaya  Kak  crnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmnmo€éMKOCTh Tena. YHaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. YjenbHas TeIIoTa CropaHus
tormBa. Pacuér konuuecTBa TemuoThl mnpu  Teruonepenaude. I[lonstue 00
aauabaTHOM IpoIiecce.

[lepBblii 3aKOH TeEpMOAMHAMUKHN. BHYTpeHH s dHEeprus. KoimuecTBo TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUd TEPMOAMHAMUYECKON
CUCTEMBI.

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

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunnumne! aecTBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIBb30BaHMUs TEIUIOBBIX ABUraresieid. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHHYecKue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYeHUE CBEPXHU3KUX TeMIeparyp, YTWIU3AIUs «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIIM3aIHs OMOOPTraHUYECKOTO TOILINBA JJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue anqnabaTHOro mpouecca.



KomrmbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3yueHne B3aMMOCBSA3M HHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPhl KUTICHUS AKUTKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y aenbHas TEIoTa
napooOpa3oBaHusl.

HaceblllieHHble W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IABJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopduble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. [lmaBneHne W Kpuctaimzauus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarus.

Hedbopmaruu TBEpAOTrO Tena. Pactskenue u cxxkarue. Casur. Monayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO pacUIuPeHHs Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0OIaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanusspusie sBieHus. J[aBieHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHMYECKHE TPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MaTepUAJIbI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauuBaHue.

Kanumisipabie siBiaeHUS.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJIEHUS KPUCTAINIMYECKOIO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAeopMali  pEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKA.

Tema 1. dnexmpuueckoe noie.

OnekTpu3anmss Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKHM, JUAIEKTPUKHM M IOJYNPOBOJIHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DIIeKTpUYECKOE ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3apsIbl.

Hampsoxk€anocts  anexkTpuueckoro  monig.  [IpoGueiit  3apsa. Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs1. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsdja B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenmman snexkTpocraTuyeckoro noss. Csi3b HANPSXKEHHOCTU MOJIS U Pa3HOCTU
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLy AIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsnaa. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo o0bémy 1mapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPSI0B.

JIupNeKTpUKM B 3JIEKTPOCTATUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOopA.



[TapamnensHOE coequHeHue KoHAeHcaTopoB. [locienoBaTenbHOE COEAMHEHUE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJHOM 3JIEKTPHUYECKOM ITOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJI€ ABYX 3apsiKEHHBIX MIACTHUH.

Mopens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO M JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

OreHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B €N, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MTOTEHIUAJIOB (HampsKEHUs) pu
MOCJIEIOBATEILHOM COESMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpUUecKuili mok.

Cuna Toka. [TocTosSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hanpsokenue U n O1C é.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBmna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTOpeE.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 17151 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSIHHOM
HaIPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coennHeHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanrie pa3HOCTH MOTEHIIMAIOB MEXKY MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npejaenna u3MepeHus amnepMerpa (BoIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U pUMECHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAS TUCCOLIMALIMS.
OnekTtponus. 3akonsl Dapajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznmuyneie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30pas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUO/, CBETOUO, TAIbBAaHUKA, pAQUHUPOBAHNE ME/IU, BBITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsaa M IPOBOJAUMOCTD BO3yXaA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nyecKuil MPAKTUKYM.

Cnioco0Ob1 u3MepeHust (U3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, NPOBEpPKA NPEIJIOKEHHBIX THUMNore3 (BbIOOp U3 padoT,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax  «YUYEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

MesknpeaMeTHbIEe CBS3H.

N3yuenue kypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBIseTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
OMoN0oTHH, XUMHH, TeoTpadyu U TEXHOJIOTHH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHOZ0
no3nanuA: SBIEHUE, HAYYHBIH (akT, rumoresa, (pusnyeckas BETUUYHMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPEUIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, U POBast 1a00pATOPHS.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKIIMU HA OCH KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
IIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJICHUS B IIPUPO/IE,
AIEKTPUYECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumua: DUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, MOJIYyYEHUE HAHOMATEpHUAJIOB, TEIUIOBBIE CBOMCTBA
TBEPBIX TEN, KUIKOCTEH U T'a30B, JKUJIKHE KPUCTAILIBI, 3JIEKTPUUECKUE CBOMCTBA
METaJUIOB,  JJIEKTPOJIMTHYECKAas JAMCCOLMAlUs, TallbBaHUKA, DJIEKTPOHHAs
MUKPOCKOIHS.

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

Texnonozua: npeodpa3oBaHue ABMKEHUN C HCIOIb30BAaHUEM MEXAaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE€), ABUTATE]lb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEPUAJIOB, |
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3zopas3psiAHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPHUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Pa3znen 4. JdiekTpoanHamMuka.

Tema 4. Macnummnoe noe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. J[BH>KEHHE 3apsHKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKy, napa- U IMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

Kaptrna nvHUI MarHuTHOM MHIYKIMH TOJIA IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuita Amrnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITTOJIE.

[TpuHIMT NENUCTBUS DIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJIST TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuuM Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuo Jlenua.

NunyktuBHOCTh. Karymika HMHAYKTUBHOCTH B II€NH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHAYKIINH.

DHEeprus MarHuTHOTO TOJISl KATYIIIKHA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
IeYb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMHU TEJ P ABUKEHUH B MArHUTHOM T10JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOW WHTYKITUU.

UccnenoBanne 3aBucumoct IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHATHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBeHMEe CaMOMHIYKIIWH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHIYKIIHUH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBox
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMITUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepron Manbix CBOOOJHBIX KOJIeOAHMIMA
MaTeMaTU4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYXKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABYKEHUS.

HaOmronenne He3aBUCMMOCTH TIeproia MajlbIX KOoJeOaHUl Ipy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Teproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanre koyie0aHUWM Tpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopMupOBaHUsI MPEICTABICHUN 00 HACATHHON MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUH.

Hab0mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOTO U MPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. IlpomsBoactBo, mnepegaya U moTpediIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. Kymberypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIH.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenp 3IeKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAbHbIE KOJICOaHUS.

Pe3uctop, KaTyumika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHnc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 PUHIMI ASHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Nzyuenue tpancopmaropa.

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

Habnrogenue 31eKTpOMarHiTHOIO pEe30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE GO0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpa)X€HHUE, MpeJoMJIeHUE, MHTephepeHIus U
U pakiys.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MIPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neun,
yIIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M MpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u guppakiuuy MEXaHU4eCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHUE,
noJisipu3aIiys, TuQpaxius, THTEpPEpeHITHSL.

Oo6napyxeHue nHHPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelNb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH IPH MEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3
TpaHully paszena AByX ONTUYECKUX CPENl.

Xon nyueit B mpusme. [ducnepcust cBera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSI.

Cobuparoniye 1 paccenBaromye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTOsIHUE
Y ONTHYECKAs] CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCHUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Ontuueckue npudopsl. Pa3pemaromniast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaAOMIOAEHUS MaKCUMYyMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmyecknx
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
IVIABHBIX ~MAaKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszauus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN armapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenre nBETOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudpakiiMOHHOW PEIETKH.

Habmronenne nudpakiinOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHusl B CUCTEME U3 IIOCKOTO 3€pKajia v JIMH3HI.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIny 1 MOJISIpU3aIIi CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyUYEHHUS Ha IBYX HIETAX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTPA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIUOHHOM
PELIETKH.

Paszges 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHria.
VYcnoBue npuuUHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIHCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUS
MTOKOSI.



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

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHE a0CONIOTHO YEPHOTO Tena).
3akoH cMmemieHuss Buna. 'mnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akonbl pororddexra. YpaBHEeHHE
DOitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuna BosHb e bpoins u
pasMepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIeWcsa dvactulbl. KopmycKymispHo-
BOJIHOBOM Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eckre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMOL.

Jemoncmpayuu.

®oTor(PpdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJAHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

HccnenoBanne GhoTope3ncropa.

N3mepenune nocrossaao [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA Y€pPE3 CBETOJIMO/ OT HAIPSKEHMS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornoieHue (poTOHOB pU NEPEX0/Ie aToMa ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

HabGnronenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusgHME paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI PoH n3nydenus. Jozumerpus.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccol spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS AIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHmaptHo Mojenu. TéMHas marepust U TEMHas
DHEPIusl.

EnuHcTBO u3nueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus 0eTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HccaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEAaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHUINMOC
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBLHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEILHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue ConHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBas3apsl. UEpHBIE ABIPHI B Sapax
raJlaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3MHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPCHUHN (PU3MYCCKUX BEIIMYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUYECKMUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

Oo6o0maromiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekymspHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIbHOW TEOPUH OTHOCUTENIBHOCTH», «KBaHTOBas
¢uznka», «IEMEHThl aCTPOHOMUHU U aCTPOPUZUKI.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNIbHOCTH Y€TIOBEKA, POJIb U MECTO (PUUKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUH MPEACTABICHUM
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTUHBI MUpPa B 0OIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenue kypca ¢puzuku yriay0onéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpadu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAaKT, rumnoresa, (hU3MUYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M MX MPOEKIMU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMST TPEYTOJHHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u 00béma Tel.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW MpUpOAE, KosieOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTUYECKHE PUCKH TPH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAsl CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON PEeIIETKH, CIEKTPAIbHbIA aHaIU3.

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

Texnonozusn: TPUMEHEHHE ITOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJABUTraTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS Ieyb,
JIMHUY 3JIEKTpONepeay, 3J1€KTPOJABUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMAarHOCTUKa B TEXHHKE,
NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oarapesi, CIIyTHUKOBbBIE
NPUEMHUKH, JI€pHAsi SHEPreTUKA U HKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaTbhl OCBOCHMUS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIleCcTBa, PACIIMPEHUE KU3HEHHOTO
OIBITA U OIbITA JAEATEIBHOCTU B IPOLIECCE peald3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIMU 00YUAIOIIETOCs KAK AaKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOI0O OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMH B 00pa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

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

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHUYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAYyYHOTO

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



MHTEpEC K pa3nuyHbIM chepam npoecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOp Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

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

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPOoOIIeM;

IUIAHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IIpoLiEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh IMPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYAJIbHO U B CPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

ONpPEAEHATh LENU AEATEIBbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciieroBarTebLCKHE 1eHCTBHS:

BJIa/I€Th Hay4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMH MOHATUSMU U METOJaMHU
busznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METO/IOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIpPETANN, MPEOOPA30BAHUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIe TPU CO3JIaHUW Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlUu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEIIeHUs, HaxXOIUThb ApPTryMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH QUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJIaCTh
KA3HEICATEIHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OpPUTMHAIIbHBIC MOJX0/IbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanmueii:

BJIAJ€Th HaBbIKAMU MOTY4YeHUsI THOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAaMOCTOSITENIbBHO OCYIIECTBISATh IOUCK,
aHaJli3, CHCTEMAaTU3allMI0 M MHTEPIPETalri0o MHPOPMaLUU pa3INuHbIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusi, MpPaBOBBIX WU
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs WHGOpPMalWMKU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAIbHYIO (POPMY MPECTABICHUS U BU3YyAIU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKHM U BO BHEYPOUYHOMH
JeSITEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMSI C MCIIOIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboTHI;

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

OPUHUMATh II€IM COBMECTHOM JI€ATEIbHOCTH, OpPTAaHU30BHIBATH W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaesiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3yabTaT no pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENbHO COCTABJIATH IUIAH PEUIEHUS! PACUETHBIX M KaYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONW padOThl ¢ YYETOM HMMEIOITUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, ApryMEHTHUPOBATh €ro, Oparh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTH
(GU3MKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJCTh HAaBbIKAMHM IIO3HABATEIBbHON pEQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIeKCUU AJIs OLEHKU CUTYalluH, BBIOOpa BEPHOTO
pelIeHus;

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

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3ylbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJH3€ pPe3ylIbTaToOB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU.

B npornecce nOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypoOBHA CpeaHero ooOmero oOpa3oBaHuA Yy 0O0ydYarolmuxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOJIar Ao A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKJIKOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JIOCTHKEHHIO LIENH
U yCIieXy, ONTUMU3M, THUIIUATUBHOCTh, YMEHHE JEHCTBOBATH, UCXOA U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYWUTHIBaTh €ro MpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPaUBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIBTATHI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:



NOHUMATh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMNHCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (QPYHKIUH  (DU3UYECKOM TEOpUM — MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MHPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (U3NUeCKUX Tell U MPOIECCOB
(sBeHMI): MHEpIMaANbHAs CcUCTeMa OTCcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJICHHE,
abCoJIIOTHO yripyrasi nedopmaius, aOCONIOTHO YIPYroe U abCOIIOTHO
HEYyIIPyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UCAJIbHBIN ra3, TOUEUHBIN 3apsil, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyarh ycloBUSA (TpaHULbl, O0JACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAHMYECKHE IIPOLIECCHl M SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Tela), MPU HSTOM  HUCIOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsS HMMITYJIbCAa M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHBl MoOJeKynsipHOW (U3UKH U
TEPMOJMHAMHUKNA (CBA3b JAaBJEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS W KOHLEHTpAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUEN TEMIOBOTO JABWKEHHS €T0 YaCTHUL, CBA3b JABJICHHS UACAIBbHOIO
ra’a ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menaeneesa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), IPU ITOM HCIIOIb30BATh



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MenneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUWN CYNEPHO3UIUN SJIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa i ydacTka
HenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIeHua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMUCHIBATh (PU3NUECKUE TMPOIECCHl W SIBJICHUS, WUCMOJb3Yysl BEIUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPT U, KHHETUYECKasi SHEPIus,
MeXaHU4ecKas YHeprusi, paboTa CUIbI, IGHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YOPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, JSHEPTHUS
B3aMMOJIEUCTBUS TeNa ¢ 3eMIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIPYTOit
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, padoTa UAcaIbHOIO Ta3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3ayxa, KIIJ naeanbHOro TEmIOBOrO IBUTATENS; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIHAI
AIEKTPOCTATUYECKOIO MOJIA, PA3HOCTh MOTEHILMAIOB, JIEKTPOJABUXKYILAS
cuia, Cujia TOKa, HaIlpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHHME  y4YacTKa  LENu  C
MOCJIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJI1 KOHJAECHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE YACTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIIUS, TIJIABJICHUE U KPUCTAIIIIM3AllUs], HAPABJIECHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUNOTEHINAIBHOCTh IOBEPXHOCTHU
3apsKEHHOTO MTPOBOJAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUW (DU3NUECKON BETUYUHBI OT
JPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl IMOJYYEHHON  3aBUCHUMOCTHU
bu3ndeckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
MCCIICIOBAHUS;



IPOBOANTH KOCBEHHbIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MNPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh aOCOIIOTHBIC U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

coOJII01aTh MpaBuiia 6€30MacHOro TpY/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4eOHOrO  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTth pacyE€THBIE 3aJa4d C SIBHO 33JaHHOM M HESBHO 3aJJaHHOU
¢u3nyecKoil MOJIeIb0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
NPUMEHSATH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHUl MPU UCHOJIb30BAaHUM MATEMAaTHYECKUX METOJIOB PEIICHHs 3ajad,
IPOBOJUTH PACUEThl HA OCHOBAaHWU UMEIOIIUXCS JAaHHBIX, AHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yIbTaTOB;

pemarb KadecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN W3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TaKKEe UHTErpalii 3HAaHUM U3 IPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB Pa0OThI U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOJICTBEHHOM
JIESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOAOTIOIb30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAYKH W TEXHOJIOTUM JJI JAJIbHEUIIEr0 Pa3BUTHUS YEJIIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpMaNUEH (PU3NIECKOTO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE



TEXHOJOTHH JJi1 TIOMCKa, TepepadOoTKW M TpPEIbsSBICHHUS y4yeOHOU W
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

POSIBIISIT OpraHu3alMOHHBIE U NI03HABATEIIbHBIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUS HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHIPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLEHUBATH BKJIaJ KaXIOIrO W3
YYaCTHUKOB TPYIIIBI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIISATHE MOTUBALUIO K Oyayiien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODHIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOW, TEXHOJIOTHYECKOU, COLMATIBbHOM
U ATUYECKON cdepax NesATEIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OIUCATEIBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHON W
MPOTHOCTUYECKON (PYHKIMNA (U3NYECKON TEOpUU — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHWUU TPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHUHBI MHUpa B OOIMEM pATY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIEHUN O IPUPOJIE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENe (U3HUUECKUX TeJl U MPOLECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ1€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth yclIoBUS (TpaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHHUS,
UCIIOJNb3Ysd OCHOBHBIE TIOJOKEHUS W 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NEKTPUYECKOro  3apsiaa, cuia Awmmepa, cwia JlopeHuna, 3akoH
NEKTPOMArHUTHOM  WHAyKuuu, npaBuino Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIeIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJIEHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHME  OWHINTEWHA Ui
doTordekra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocTe ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsA0BOr0 H
MacCOBOTO YHCEJI U PHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONMKCHIBATh (PU3NYECKUE TPOLIECCHl M SIBIEHUS, HCHOJb3YysS BEIUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, DJIEKTPOJBIXKYILIAA CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABMKYILASL CHUJIA CAMOMHIYKLHMH, HHEPrus MAarHUTHOTO MOJs
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHSl, SHEPTUs
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAsI MHAYKIHSI, CAMOMHIYKIIHS, pe30HAHC, HHTEep(EepeHITUS
BOJIH, Judpakius, JTUCTEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit 3pdekt (botorddexr), anvda- u 6eTa-pacnasl aaep,
ramma-u3nydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPAIbHOTO aHaTNu3a U
paboTHI J1a3epa;

ONpENENsITh HalpaBiIC€HUE WHIYKUWU MAarHUTHOTO TMOJIS MPOBOJAHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO31aBaeMOe MIIOCKUM 3€pKaJIOM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUM, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  MOJYYCHHOW 3aBUCHMOCTH
bu3ndeckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOIrPEIIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;



MPOBOJUTH KOCBEHHBIC H3MEPEHHS (U3UYECKUX BEIWYUH, MPU STOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUS, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEIJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYCHHBIC PE3yNbTaThl U JeJaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUTIOTE3HI;

OMKCHIBATH METOIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/ia MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
HCCIICIOBATEIIBCKOM M TPOEKTHOM JIESITETBbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOM
bu3nueckoil MOJEIbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
dbu3MYecKue MOJEeIN, OTBEYAlomue TpPeOOBAHUSAM 3a1add, MPUMEHSTH
bopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIATHl (DHU3UYCCKUX TEOPUU
Py HWCIIOJNB30BAaHUM MAaTEeMaTHYECKUX METOJOB PEIICHUS  3ajad,
MPOBOJIUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bI PEIICHHS C YUYETOM IMOITYYECHHBIX
pe3yIbTaToB;

permarh KadeCTBEHHBIC 3aJadd, TPeOyrolnue TPUMEHEHUS 3HAHWK W3
pa3HbBIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUYECKYIO
IEMOYKY PACCYKJICHUM ¢ ONOPOI Ha M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCITOJI30BaTh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPHUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

MIPUBOJIUTH IPUMEPHI BKJIa1a POCCUHUCKHUX M 3apyOEIKHBIX YUEHBIX-(PU3HUKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATETLHOCTH YeJOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIEeCCaMU, C
MO3UIINI SKOJOTHIECKON OE30TacHOCTH, MPEACTABICHUH O pallMOHATIFHOM
MIPUPOOIIOIB30BaHUH, & TAK)KE€ Pa3yMHOM HCITOIb30BAHUU JTOCTHKCHHMA
HAyKW W TEXHOJOTUW JUIsl JaJbHEHINero pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBa;

NPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpMaNUEH (PU3UIECKOTO
COIep)KaHUsI C WCIOJB30BAaHMEM COBPEMEHHBIX HWHOOPMAITMOHHBIX



TEXHOJOTHI, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH(DOPMALIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HH(OpManMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENILHOTO TPUOOPETEHNUS HOBBIX 3HAHUH B ITPOLIECCE BBITIOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe C HCIOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHAIBLHO PACHIPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalHsX, aJCKBATHO OLEHUBATH BKJIAJ KaXXIOro U3
YYaCTHUKOB TPYMIIbI B pEHICHUE pacCMaTpUBAEMOM TPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3NKO-TEXHUYECKOTO TPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUSI TPUPO/IbI
1.1 Hayunblit MeTOA TTO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' i A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
. 1
21| Kumemarika 10 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Hmnavmia 10 https://m.edsoo.ru/f16b68d7
. bubnuorexa [JOK
23 (Cratiica TeEpAOro Tea . ! https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
) 1
24 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 hitps-//m.cdsoo.ru/f 1666847
Hroro no paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH

3.2 Tepmoaunamuka. TemnoBbie MalIMHbI

15 1

20 1

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7




13 ArperaTHble cOCTOSIHUS BelecTBa. @a3oBbie 14 bubnunoreka [JOK
' IIEPEXO0IbI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Pa3nen 4. 3JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 DICKTPHHICCKOE noNe 24 https://m.edsoo.ru/f16b68d7
4.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 Toxu B pasnuaHEIX cpenax 6 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 54
Pa3znen 5. PUSHUYECKHN TIPAKTUKYM
bu6mmoreka [JOK
1 o i 1 1
3 VISHACCICHI TIPaKTHION 6 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 16
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
bubmuoreka [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859ef1
bubmuorexa [JOK
1.2 C) 13 1
HICKIPOMATHITTHA HIY A https://m.edsoo.ru/39859€f1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 M 1
CXAHIIECKHE KoNeOanis 0 https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859¢f1
)3 MexaHu4ecKHue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.eds00.ru/39859¢f1
2.4 Onruka 25 1 bubmorexa [JOK
https://m.edsoo.ru/39859ef1
Hroro mo pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo0.ru/39859ef1

Hroro no pazneny




Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJTHOBOH AyajIn3M 15 bubmorexa HOK
' PHyCKyIAp y https:/m.edso0.ru/39859f1
bu6mmoreka [IOK
4.2 (o) 5
1M aToMa https:/m.edso0.ru/39859f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
' YacTHUI] https://m.edsoo.ru/39859¢f1
Hroro no pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazzen 6. PUSHUYECKUN MPAKTUKYM
. bubnuotexa [JOK
61 usiHIeckiit MpaKTHiyM to 16 https://m.edsoo.ru/39859f1
Hroro no paszneny 16
Paznea 7. OBOBIAIOIIEE TIOBTOPEHUE
Cucremaruzanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIBITA 15 bubnnorexka [HOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢ef1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazneny 15
bubmuorexa [JOK
Peaeperoe epens 10 https://m.edsoo.ru/3985%f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
| ®dusnka — pyHAaMeHTaIbHas HayKa O | bubnnorexa [HOK
PUpPOJIE https://m.edsoo.ru/1beef346
) HayuHblif MeTO/1 TO3HAHUS U METO/IbI | bubnuoreka [IOK
WCCIICIOBAHUS (PU3NICCKUX SBIICHUHN https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TEOpHs B IIpoIecce
3 no3Ha§H${ IPUPOIBI pHa6J'I}(I))I[eHI/Ie u 1 bubnnorexa [IOK
pHp ' https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (pu3mKe
4 Crioco0b1 n3MepeHus (PU3NIECKUX | bubnnorexka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTENIbHAS
5 MOTPEUTHOCTH U3MEPEHUI 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
(bUBUYECKUX BEITMYUH
MonenupoBanue B ¢pusuke. Poib n
MecTo GU3NKU B (POPMUPOBAHUHT
6 COB qu;HHOffl Ha(b }11)01?1 IIZa TUHBI 1 bubmorexa HOK
p i . p https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUUYECKON JACATEITHHOCTH
monen
Mexanunueckoe apuxenue. Cucrema
7 orcdeTa. OTHOCHUTEIIBHOCTh | bubmuorexa [JOK

MEXaHHYECKOTO JBKeHUs. [Ipsmas n
oOpaTHas 3a/1aul MEXaHUKH

https://m.edsoo.ru/e9a52102




Paaunyc-BekTop MarepuaibHOM TOUKH,
€ro MPOEKIUU Ha OCU KOOPJMHAT.

bu6mmoreka [JOK

8 Tpacwropus. epemenerie. https://m.edsoo.ru/30a108a5
Ckopoctb. X nmpoekuuu Ha ocu
KOOpAHHAT
PaBHOMEpHOE NpsAMOJIMHEITHOE

9 neukeHue. ['padudeckoe onrcanue bubnnoreka [JOK
PAaBHOMEPHOT'O IIPSIMOJIMHEWUHOTO https://m.edsoo.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMeneHui u bubnnoreka [JOK
ckopoctel. Pemenue 3amgau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE. bubnuorexa [JOK
[IpsAmonnHENHOE JBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MIPSIMOJIMHENHOTO IBUKEHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue

13 CBOOOIHOTO ITa€HN. 3aBUCUMOCTD bu6mmorexa [IOK
KOOpPIHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpaduKu

14 JIBrokenue Tena, OpOIIEHHOTO MO/ bubnmoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonunelinoe ABUXKEHUE.

I[BI/I)KCI:II/IC 10 OKPYKHOCTH. YTJ0Bast BuGmrorexa LOK

15 U JIUHENHas ckopocts. [lepuon u

gacrora. [leHTpocTpemuTenbHOE U
MOJTHOE YCKOPEHHE

https://m.edso0o0.ru/33196fbe




KonTponbhas pabota no teme

bu6mmoreka [IOK

16
"KunemaTtuka" https://m.edsoo.ru/1242f32¢
[TepBriif 3akoH HproTOHA.

17 HHeprimanbHbIe CHCTEMBI OTCUETA. bubnmoreka [JOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HewunepunanbHble CUCTEMBI OTCUETA

18 Cuia. PaBHOIEHCTBYIOIIAS CHJTA. bubnuorexa [JOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837

19 B3aunmoneiicteue ten. Tperuil 3aKk0H bubnnoreka [JOK
Hrrotona https://m.edsoo.ru/57dba505
[IpuHIKIT CYTIEPITO3UITUN CHIL.

20 P:I_HGHI/Ie 3£qua MIPUMEHEHUE bubmorexa HOK

A p https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHHUS.
21 DKBUBAJICHTHOCTh TPaBUTAIIMOHHON U bubmorexa HOK
. p . https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl

2 Cuia TSKeCTH U yCKOpeHHe bubnuotexa [JOK
CBOOOIHOTO TaJICHUS https://m.edso0.ru/22757f26
JIBroKeHrne HeOECHBIX Te U MX

3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
TEna https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUbI cuil

P PHp Bu6mmorexa IJOK
TpeHus. JIBuxeHue B KUIAKOCTH U
25 https://m.edsoo.ru/1fa86499

ra3e Cc Y"IéTOM CHJIBI COITPOTUBJICHU A
cpensbl

https://m.edsoo.ru/2cb29676




Hasnenue. ['uapocraruueckoe

bu6mmoreka [IOK

26 nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPAOE TEO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalaTesibHOE bubmmoreka [JOK
JIBMDKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57e
)% MOMEHT CHJIbI OTHOCUTEIIBHO OCH bubmuoreka [JOK
BpaieHus. [1meuo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuoreka [IOK
YcnoBus paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBecHs
bubmuorexa [JOK
30 Pemterre sazat https://m.edsoo.ru/dc1caac0
31 KonTponbhas pabota no teme bubnuoreka [IOK
"Munamuka. CtaTrka TBEpIOTO Tena" https://m.edsoo.ru/9f5a574c¢
NMnynsc MmaTepuanbHOW TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
32 IlenTp Macc cucTeMbl MaTepUaJIbHbBIX bubmmorexa [TOK
https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa 0 IBMKEHUH LIEHTPA
Mmacc
HMmynbe cuitbl M U3MEHEHHE
33 UMITyJIbCA TeJIa. 3aKOH COXPAHEHHUs bubmmorexa LOK
https://m.edsoo.ru/13f0a221
UMITyJbca. PeakTuBHOE NBUXKEHME
MoMeHT uMITysibca MaTepUATBHON
34 To4ku. [Ipencrasienue o coxpaHeHuu bubnnoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9




bu6mmoreka [IOK

35 Pemrenue 3amau
https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MajoM U Ha
36 KOHEYHOM NIEPEMEILCHHH. bubnunoreka [JOK
I'padmyeckoe npencraBaeHne padOTHI https://m.eds00.ru/913974c7
CUJIbl. MOILIHOCTD CUJIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUN KMHETHYECKOU SHEPT U bubmmorexa [TOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToTeHuanbHbIC U HEMMOTEHIIUATBLHBIE
bubmuorexa [JOK
38 cuibl. [loreHuuanbHas sHEprusi.
https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKOpocThb
TpeThsa kocMUUecKasi CKOpocTh. CBA3b
paboThl HEMOTEHIIUATBHBIX CUJTI C
39 M3MEHEHUEM MEXaHUYECKON IHEPTUn bubmorexa HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU
VYupyrue u He 1€ CTOJIKHOBEHUSI.
40 % EIZI];GHI/IC BeYIE) }JI'IrJ'II/I 1 uaeajJIbHOU bubmmorera [TOK
P Py https://m.edsoo.ru/f30f43b6
AKUJIKOCTU
41 KonTponbhas pabota no teme bubnnoreka [JOK
"3aKOHBI COXpaHEHHS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PazBuTue npencrasienuii 0 npupoe
4 Ter10Thl. OCHOBHBIE TIOJIOKEHUSI bubnmoreka [JOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBIKEHUE
Crpoenue ra3000pa3HbIX, KUIKUX U
bubmuoreka [JOK
43 TBEPABIX Tel. XapaKTep ABUKEHUS U

B3aMMOJIEMCTBUS YaCTHI] BEIIECTBA

https://m.edsoo.ru/c44d02e2




Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonuuectBo BemiectBa. [TocTosinHas bubmorexa HOK
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnmoreka [JOK
Ilxana Ienbcus https://m.eds00.ru/0070d493
bubmuorexa [JOK
46 Pemenme sana« https://m.edsoo.ru/1531abas
47 Wneanpueiii ras. 'a3oBbie 3aK0OHEI bubmmorexa LHOK
https://m.edsoo.ru/1deb2367
43 YpaBHenue MeHeneena- bu6mmoreka [IOK
Knanetipona. Pemienue 3amau https://m.edsoo.ru/8d12¢328
49 AOcomtoTHas TemrepaTtypa. 3aKkoH bubnuorexa [JOK
JanbpToHa https://m.edsoo.ru/14e02d1f
50 M3omponeccs! B uAcaIbHOM rase ¢ bubnuoreka [IOK
MOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacTaBieHne
51 I/IEOE)]Z)OHGCCOBZ EISOTepMa, M30X0pa, bubmmorexa [OK
https://m.edsoo0.ru/1344327b
nzobapa
bu6mmorexa [IOK
52 Octosrioe ypaserine MKT https:/m.edso0.ru/c8094721
bubmuorexa [JOK
>3 Pemenne sanas https://m.edsoo.ru/10265a05
CBs3b a0COIOTHOM TeMmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KNHETUYECKOHN 3HEepruen https://m.edsoo.ru/c38af875

MOCTYNATEIBHOTO TEMJIOBOTO
JIBIDKEHUS €€ 4aCTHIl




55 O06o001IeHNEe U CHCTEMATH3aLIHS bubmuorexa [JOK
sgaHui 1mo teme "Ocuossl MKT" https://m.edsoo.ru/09d12fd8
56 KouTponbhas pabota no teme bubnmoreka [JOK
"OcuoBel MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3anaHue BHEMHUX ycinoBui 1uist T
CUCTEeMbI. BHelIHNe U BHYTPCHHHE
57 napametpsl. [lapamerpsr T/l cucteMsl bubmorexa [JOK
PAMETPHL. 1apaMetp https://m.edsoo.ru/5f8d38a3
KaK Cpe/JIHHE 3HAYCHUS BEJTUYMH,
OIMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpou3BoibHas penakcanus T/] bubmmorexa LHOK
p p https://m.edsoo.ru/8ec51210
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Monens uaeanbHOro raza B
59 TEpMOIUHAMUKE. Y CIIOBUS bubmorexa LHOK
p Tl https://m.edsoo.ru/29355001
MPUMEHUMOCTH 3TON MOJCIN
VYpaBaenue MenaeneeBa-Knanelipona
60 U BRIpaXKEHUE IS BHYTPEHHEHN bubmmnorexa LIOK
P A yIp https://m.edsoo.ru/bal 178d0
SHEPTUHU
Bripaxkenue nmst BHyTpeHHEH dSHEpPruu
61 0JIHOATOMHOT0 MJICAJIbHOTO ra3a. bubnmoreka [JOK
KBasucrarnueckne n HecTaTHUECKIE https://m.edsoo.ru/ac5cacl5
MIPOTIECCHI
DnemeHTapHas paboTa B
2 TepMoAnHamMuke. Beruncienue bubmuorexa [JOK

paboTsI 1o rpaduKy mnpoiecca Ha pV-
JararpamMMe

https://m.edsoo.ru/741d5738




Tennonepenayda kak crocod

bu6mmoreka [IOK

63 M3MCHEHIIA BHYTpeRticit osneprii 1)1 https://m.edsoo.ru/3d734561
cHCTeMBbI 0€3 COBEpIICHUs pabOTHI

64 KonBek1usi, TEII0MpoBOIHOCTb, bubmuorexa [JOK
HA3IIyYECHHUE https://m.edsoo.ru/157b54cd
KommmuectBo Tennotel. TemioéMKOCTh

65 Tela. Y IenpHas U MOJsIpHas bubnuorexa [JOK
TEIJIOEMKOCTH BelllecTBa. Y AebHas https://m.edsoo.ru/7ba67355
TEIIOTa CrOPaHus TOTLTHUBA

66 Pacuér konmuecTBa TEMIOTHI IPU bubnnoreka [JOK
Terionepenaye https://m.edsoo.ru/1dbSad4e

67 [TonsTre 06 anrabaTHOM Mpolecce. bubmuorexa [JOK
IIepBblil 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KomnnuecTBo TemiaoTs u paboTa Kak

68 Mepbl U3MEHEHUS BHYTPEHHEN bubnrorexa LIOK

https://m.edsoo.ru/b047alcd

sHepruu T/] cucremsl
Bropoii 3ak0H TepMOJUHAMUKH IS

69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnnoreka [JOK
npoueccoB. HeobpaTumocts https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MPOIECCOB

70 [IpuHIMIIBI EHCTBUS TEIUIOBBIX bubmuoreka [IOK
mamvH. KITJ] https://m.edsoo.ru/2e945513

71 MaxkcumanbHoe 3HaueHue KITJI. Iuxn bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9

bubmuorexa [JOK
2 Pemenne sanay https://m.edsoo.ru/b3efal8b
73 DKOJIOTUYECKHE aCTIeKThI bubnmuorexa [JOK

HCIIOJb30BaHUs TCIIJIOBBIX

https://m.edsoo.ru/9867aaa7




nsurareneil. TeroBoe 3arpsi3sHEHUE
OKpY>Karollen cpeibl

74 Pemenne 3agau bubmorexa [IOK
https://m.edsoo.ru/c8c70432
O0001IeHrEe U cCUCTEMaTU3 AU
75 3gaHui o teMe "TepMoauHaMuKa Bubmorexa ITOK
P ' https://m.edsoo.ru/28d62b3f
TemnnoBble MaIIMHEL
KonTponbhas padota no teme
76 "TepmoauHaMuKa. TermioBrie bubmmorexa LHOK
p | ’ https://m.edsoo.ru/1b6e26c5
MaIlHBI
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
77 Ucmapenue u xunenue. Y genpHas bubmmorexa LHOK
p ) https://m.edsoo.ru/6f8e6777
TeII0Ta MapooOpa3oBaHMs
Hacrlenusie 1 HeHACKIIIIEHHBIE
napel. KauecTBeHHas1 3aBUCUMOCTh
IUIOTHOCTH U JaBJIEHUS HACBIIEHHOTO
73 napa oT TeMIeparypbl, UX bubnnoreka [JOK
HE3aBHCUMOCTEL OT 00BhEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIIepaTypbl KUTIEHUS OT JaBJICHUS B
JKUIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 bu6mmorexa [IOK
OTHOCHTEJIbHAS BIAXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 Pemenue 3agau
s hitps://m.eds00.ru/18¢95f£3
TBépnoe Teno. Kpucrammueckue u
bu6mmoreka [IOK
81 amopdHbIe TeIa. AHU3OTPOIIHS

CBOWCTB KPHUCTAJJIOB

https://m.edsoo.ru/20a88a03




IInaBneHue n KpucTaluin3anus.

bu6mmoreka [IOK

82 VY nenbHas TEII0TA MJIaBICHUSI. hitps-//m.cdsoo.ru/6ee91eOf
Cybnumarust
JHebopmanu TBEpAOTO TENA.

23 Pactsokenne u cxxarue. Casur. bubmuorexa [JOK
Moayns FOunra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanuit
TennoBoe pacIMpeHue KUJIKOCTEN 1

84 TBEPABIX T€JI. AHTAPMOHU3M bubnuorexa [JOK
TEIUIOBBIX KOJIEOAHUI YacTHI] https://m.edsoo.ru/7baSedf2
BEIIECTBA

25 [IpeoOpa3oBanue sHEprUn B (Ha30BBIX bubnnorexa [HOK
nepexoaax https://m.edsoo.ru/97a0672f

bu6mmorexa [IOK

86 VYpaBHeHUE TEIJIOBOTO OanaHca hitps:/m.cdsoo.ru/ab1521fb

bu6mmoreka [IOK

87 Pemertiie saza https://m.edsoo.ru/Sab7f40d
[ToBepXHOCTHOE HaTSKEHNUE.

28 Kanunnsapueie sinenus. Jlapnenue bu6mmoreka [IOK
0]l UCKPUBJIEHHOW IMOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xuakoctu. Popmyia Jlamnaca
O06001IeHNe U CUCTEMATU3AIIHS

29 3HaHUi 1o TeMme "ArperaTHble bubnuorexa [JOK
COCTOSIHUS BeliecTBa. Da3oBbie https://m.edsoo.ru/0b52575¢
nepexonr"

KonTponbhas pabota no teme
bu6mmoreka [IOK
90 "ArperaTHble COCTOSIHHS BEILIECTBA.

®da3oBkle epexoabl"”

https://m.edsoo.ru/7dc2a739




DneKTpu3anys Tei U e€ IpOosBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna

bu6mmoreka [JOK

91 JJIEK €CKHX 3apsJioB.
AICKIPHHACCIHX 3apAN0B https://m.edsoo.ru/1 aff445f
[IpoBOIHUKHU, TUATEKTPUKHU U
MOJTYIIPOBOIHUKHU
DJIeMEHTapHBIN AIEKTPUUECKUNA
92 3apsi. 3aKOH COXpaHEHHUs bubmmnorexa [IOK
PALL. p https://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsiaa
93 B3aumoneiictBue 3apsioB. Toueunbie bu6mmoreka [IOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/445b7746
bu6mmoreka [IOK
94 Pemtenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe nose. Ero nelictue bubnmnoreka [JOK
Ha JJIEKTPUYECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
nonisi. [IpoGHbIit 3apsz. JInnuu
96 HaAMPSOKEHHOCTH DJIEKTPUYECKOTO bubmnorexa [IOK
p p https://m.edsoo.ru/3dac6957
nosisi. OTHOPOTHOE IIEKTPUUECKOE
mnoJe
IToTrennuaabHOCTD
97 AIIEKTPOCTATHYECKOTO MOJIsI. Pa3HOCTE bubnnorexa LIOK
p ) https://m.edsoo.ru/80021447
MMOTEHITMAJIOB M HAMPSDKEHNE
[loTenuumanpHas SHEPrUs 3apsiia B
08 JJIEKTPOCTATUYECKOM II0JIE. bubnnoreka [JOK

IloTenunan QJICKTPOCTATUICCKOT'O
I10JI4

https://m.edsoo.ru/af5fa389




CBs3p HaHpH}KéHHOCTI/I II0JIA 1

99 A3HOCTH MOTEHIUAJIOB JIJIS bubmorexa HOK
P HHATIoB A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO OIS
100 [TpuHIUIT CynepIo3uITI bubnmoreka [JOK
AJIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfedabe
101 Permrenue 3amau buGnnorexa LIOK
https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [Tome bubnuorexa [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO 11O
N bubmuorexa [JOK
103 00béMy mapa. [lone paBHOMEpHO
. . https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEYHOU TIOCKOCTH
104 [TpOBOTHHMKH B 3JIEKTPOCTATHUCCKOM bubnmnoreka [JOK
rosie. Y CJI0BUE PAaBHOBECUS 3apsAJI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHU U TIOJIYIIPOBOJHUKH B bubnnoreka [JOK
DJIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpoEMKOCTh
" bubnuorexa [JOK
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh
https://m.edsoo.ru/845b4{73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE COeTUHEHNE bubmuorexa [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbsHOE COEAUHEHNE bu6mmorexa [IOK
KOHJIEHCATOPOB https://m.eds00.ru/1€¢992920
109 DHeprus 3aps>KEHHOI0 KOHJIEHCAaTopa bubmorexa HOK
PHTESap 8 P https:/m.edsoo.ru/73a34f18
bu6mmorexa [IOK
110 Pemrenue 3anau https://m.edsoo.ru/5fb2acbs

https://m.edsoo.ru/27434040




JIBro>keHue 3apsiKEHHOM YacTHUIIbI B

bu6mmoreka [IOK

111
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O06o001IeHre U cucTeMaTH3aIus
113 3HaHUH MO TeMe "DIEeKTPUUYECcKoe bubmmorexa [TOK
) R https://m.edsoo.ru/5752603f
noJie
114 KontponbHas paboTa mo teme bubnnoreka [JOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK.
115 YcioBus CylecTBOBaHUSA bubmorexa LHOK
T https://m.edsoo.ru/233311b5
MIOCTOSIHHOTO 3JIEKTPUUECKOT0 TOKa
116 Hcrounnku Toka. Hanpsbxkenue u bubnuorexa [JOK
DJ1C https://m.edsoo.ru/0839al115
117 3akoH OMa 1J1 ydacTKa LEnu. bubnuoreka [IOK
DNeKTpUYECKOe COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb CONIPOTUBIICHUS
118 OJIHOPOJIHOTO TPOBOJIHUKA OT €0 bu6mmoreka [JOK
JUIMHBI Y IO [IOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYECHUS
119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bubnuorexa [JOK
Pemenue 3anau https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, MapaIeIbHOE,
120 CMEIIaHHOE COEJTNHEHNE bubmmorexa [TOK
A https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnmnoreka [JOK
121 anekTpudeckux nenei. Ilpasmna

Kupxroda

https://m.edsoo.ru/1794cf37




bu6mmoreka [IOK

122 P
CHicHAe sajad https://m.cds0o.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3aKoH bubnunorexa [IOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605¢5c¢
bu6mmoreka [JOK
124 P
CHICHHE a1t https://m.eds00.ru/6761bf0f
MOIIHOCTB JEKTPUISCKOTO TOKA.
125 TermoBas MOIITHOCTD, BEIAENIsIEMAas Ha bubmnorexa LIOK
m » BRI https://m.eds00.ru/99750a6f
pesucrope
126 Permrenue 3amau Bubmorexa ITOK
https://m.edsoo.ru/eb72fc24
127 O/IC 1 BHyTpeHHEEe COIPOTUBIICHUE bubnnoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTO ) bubnuotexa [JOK
JJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40fb
bu6mmorexa [IOK
129 P
CHiCHHe sanat https://m.cds0o.ru/3580b679
bu6mmoreka [IOK
1 M
30 OTHOCTD HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmorexa [IOK
131 K
3 OPOTKOE 3aMbIKkaHHe https://m.edsoo.ru/54615632
132 Konznencarop B 1ienu nocTosIHHOTO bubnnoreka [JOK
TOKA https://m.edsoo.ru/35368f3e
bu6mmorexa [IOK
1 P
33 CILICHHE 3alat https://m.edsoo.ru/4410cef0
134 Pemenue 3amaa mo reme bu6mmorexa [IOK

"ITocTOSHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/a7340a29




135 Pemenne 3agau mo teme bubmuorexa [JOK
"TIoCTOSIHHBIN 31EKTPUUECKUHN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau no reme bubmuorexa [JOK
"IToCTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o0061IeHre U cuCTeMaTH3aIus
137 3HaHuit no reme "llocTossHHBIN bubmmorexa [IOK
. " https://m.edsoo.ru/bfd7a050
AIEKTPUUYECKUN TOK
138 KonTponbhas padota no teme bubnuoreka [IOK
"TloCcTOSIHHBIN 31EKTpUUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DnekTpruyeckasi MpoBOAUMOCTD
139 aSJ'II/III:HLIX BE e(f)TB DIIEKTPUUYECKUI bubmorexa LHOK
p B ' p https://m.edsoo.ru/da794295
TOK B MeTaiiax. CBepXImpoBOIUMOCTD
DNeKTpUUYECKUN TOK B pacTBOpax U
140 acruiaBax 3JIEKTPOJIMTOB. 3aKOHBI bubmmorexa [OK
P P ‘ https://m.edsoo.ny/4b423491
®dapanes 11 SJIEKTPOIN3a
bu6mmorexa [IOK
141 C) i Nl
JIEKTPUYECKHM TOK B razax. [lmazma hitps-//m.cdsoo.ru/92d92676
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubnuorexa [JOK
Bakyymubie npubopsl https://m.edsoo.ru/2E+160
143 DNEeKTPUUIECKHUI TOK B bubnmoreka [JOK
ITOJTYIIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bubmuorexa [JOK
144 [TonynpoBOTHUKOBEIE TPUOOPHI
yip 8 P p https://m.edsoo0.ru/83622200
Pu3NYECKUil IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U
bubmuorexa [JOK
145 HANPSKEHUS B LIENU IOCTOSTHHOTO

TOKa IIPU MTOMOLIN aHAJIOTOBBIX U
U(POBBIX U3MEPUTEIHHBIX

https://m.edsoo.ru/5643ea56




npuOopoB" win "3HAKOMCTBO C

g poBoii 1aboparopueii no Gpusmke.
[Tpumepsr u3meperns HU3nIecKux
BEJIMYMH MTPU TOMOILN
KOMIIBIOTEPHBIX J1aTYMKOB"

146

147

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO
JIBUKEHUS C LIEJIbIO ONPEIETICHUS
MIHOBEHHOH cKopocTH"

Ouznyeckuil MPakTUKyM IO TeMe
"U3mepeHue ycKopeHus 1pu
MPSMOJIMHEHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIIOCKOCTH"
nnu "HccienoBadnue 3aBUCUMOCTH
MyTH OT BPEMEHH TpHU
PaBHOYCKOPEHHOM JIBH>KE€HUN"

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f

bubmuorexa [JOK
https://m.edsoo.ru/6960b6ef

148

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepeHue ycKopeHHsl CBOOOTHOTO
nagenus" win "VM3yuenue nBUKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

149

Pu3HUeCKU IPAKTUKYM I10 TEME
"N3yueHne NBUKEHHUS Tela 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOZYJIXO CKOPOCTBIO" WIIH
"HccnenoBadnne 3aBUCHMOCTH
nepro/ia o0palieHuss KOHH4eCKOro
MasiTHUKA OT €ro napamerpos"”

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514

150

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHune paBHOACHCTBYIOLIEH

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84




CHWJIBI TIPH IBMOKEHUU OpycCKa 1o
HaKJIOHHOM TIOCKOCTH'" WIIH
"IIpoBepka runoTessbl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOH IIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro Macchl'”

151

152

153

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIOPYTrOCTH, BOSHUKAIOIINX B MPY>KUHE
U PE3UHOBOM 00pasle, OT X
nepopmarun” win "M3ydenue
JBUKECHUS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
omox"

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepenue koahdumenTa TpeHus
10 BEJINYMHE YTIIOBOTO
korpdunmenta 3apucumoctu Frp(N)"
nnu "HcciaenoBanue OBUKEHUS
Opycka 1o HaKJIOHHOMH MJIOCKOCTH C
MIEPEMEHHBIM K03 PHIieHTOM
TpeHus" wim "M3ydeHue ABUKEHUS
rpy3a Ha Bally C TPEHHUEM"

Pu3NYECKUil IPAKTUKYM 110 TEME
"HccnenoBanue yciIoBUN paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHILITEHHOB U PACUET CUIT
ynpyroctu" win "M3yuenue

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

bu6mmoreka [JOK
https://m.edso0o.ru/b83b1607

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4f7




154

155

156

yCTOMUMBOCTH TBEPAOIO TeENa,
HMEIOLIETO IIOIAb ONophI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHue uMmysbca Tela 1o
TOopMO3HOMY IyTu" unu "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIEIH
3IEKTPOMOOMJISI U MOIIIHOCTH CHIIBI
aru" win "CpaBHEHUE U3MEHEHUS
HMITyJIbCA TEJIA C UMITYJIbCOM CHJIBI"
niu "HccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3aumojieictBun" unu "M3mepenue
KHMHETUYECKOM SHEPruu Tela 1Mo
TOPMO3HOMY IIyTH"

@uU3NYECKU IPAKTUKYM II0 TEME
"N3y4eHne n30TepMUUECKOTO
nporiecca (PeKOMEH0BaHO
UCMOJIb30BaHUE HU(POBOIL
nabopatopun)" nnu "M3ydyenue
M30XOPHOTO TIporiecca’ uiun
"N3yuenue nzobapHoro mpoiecca”
nmu "IIpoBepka ypaBHEeHUs
COCTOSIHHS"

Pu3NYECKUil IPAKTUKYM 110 TEME
"U3mepenue ynenbHOl
TemroéMKocTi" wim "Uccinenosanue
MpoIecca OCTHIBAHUS BEMIECTBA" UITN
"HccnenoBanue aqnabaTHOro
npouecca” nim "HU3ydenue

bubmuorexa [JOK
https://m.edsoo.ru/856fb28e

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa61
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158

B3aUMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS
U TEMIIEpaTypbl KUIIEHUS KUAKOCTEN"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHune 3akOHOMEPHOCTEM
HcapeHus KUJIKOCTeN" i
"N3mepenue yaenbHOMN TEMI0ThI
raBieHus apaa" uin "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomMeteHun". amepenue
Kod(purmeHTa moBEPXHOCTHOTO
HATSHKCHUS

@uU3NYECKU IPAKTUKYM II0 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHIEHCATOpa B
SHEPTUIO U3ITYYEHHUs CBETOAnoAa" UiIn
"N3y4eHne MpoTeKaHus TOKa B LIETIH,
coJiepKaliet KoHaeHcaTop" uiu
"Pacnipenenenue pasHoCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCATOPOB"

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377

159

Pu3nYeCcKuil IPAKTUKYM IO TEME
"HccnenoBanne CMENTaHHOTO
COEIMHEHMS PE3UCTOPOB' WIH
"NU3mepenue yeabHoro
COIIPOTHBIIEHUS IPOBOJIHUKOB" WK

bubmuorexa [JOK
https://m.edsoo.ru/2b179d98




"UccaenqoBaHue 3aBUCUMOCTU CHIIEI
TOKA OT HAIPSHKCHUS J1JIs1 JIaMITbI
HaKaJIuBaHusA"

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue anexTpoausa" uim
"M3mepenue 3apsiia OJJHOBAICHTHOTO
noHa" unu "HcciienoBanue

bubmuorexa [JOK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl”
unu "CHATHE BOJIBT-aMIIEPHOU
XapaKTepPUCTUKHU Auoaa"
PeszepBubiil ypok. O000IICHHE 1
161 CI/ICTEMaTmZp Ysl 3HAHUM 0 TEME bubnmnorexa LIOK
" H" https://m.edsoo.ru/ed017d93
Kunemaruka
PeszepBubIil ypok. O6001ICHIE 1
162 CI/ICleMaTmZEHﬂ 3HAHUU 10 TEME bubmmnorexa [IOK
" " https://m.edsoo.ru/3149956b
Jnnamuka
PeszepBHbIil ypok. O6001ICHHE 1
163 CI/ICleMaTmZEHﬂ 3HAHWU 110 TEME bubmmorera [TOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBabIil ypok. O600IIeHHE T
164 CI/ICTEME).TI/ISZLI:I/ISI 3HAHUU 0 TEME bubmmorexa [IOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHbI COXPAHEHUS! B MEXaHUKE
PeseprubIil ypok. O60061eHIE 1
165 CHCTEMAaTHU3allis 3HAaHHUH 110 TeMe bu6mmorexa [IOK
"OCHOBBI MOJICKYJIIPHOKMHETHYECKOM https://m.edsoo.ru/de 148976
teopun"
166 PesepBHblit ypok. O600111eH1E 1 bubnmoreka [JOK

cucremMarTrusanuia 3HAHUM 110 TEME

https://m.edsoo.ru/Obcc77¢cl




"Tepmonunamuka. TenaoBbie
MAaIIuHbL"

PesepBHbIil ypok. O60011eHIE 1

167 CHCTEMAaTH3aIys 3HAHUH I10 TeEME | bubmuorexa [JOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91

®da3oBble Iepexo bl

PesepBusblil ypok. O000IIEHNE 1
P P n bu6mmoreka [IOK

168 cUCcTEMaTH3allMs 3HAHUI IO TEME 1
H https://m.edsoo.ru/f2381c0c

"DnexkTpuueckoe nose"

PesepBusblil ypok. O000IIEHNE 1
P P n bu6mmoreka [IOK

169 cucTeEMAaTH3allis 3HAHUI 10 TEME 1
https://m.edsoo.ru/3cae6dal

"TloCTOSIHHBIN 31EKTpUYECKUIM TOK"

Pese i ypok. O0001IeHHE
PBHBIN YPOK HICHHE U bubmmorexa LIOK

170 CHUCTEMATHU3a 3HAHHUHU 110 TEME 1
VCTEMATHIAI SHARIH TIO TeM https://m.edsoo.ru/cc7681d4

"TokH B pa3Nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170 8 16




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp

n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE

padoThI padoThI
pecypcsl
B3anmoneiicTBre MOCTOSTHHBIX
1 MAarduTOB U IIPOBOJHHUKOB C TOKOM 1 bubmmorexa LHOK
P ' https://m.eds0o.ru/487a8593

MarnutHoe nosie. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIUU.

’ [TpunIMI cynepno3uiuu | bubnnoreka [JOK
MAarHUTHBIX MoJel. Jlnnnn https://m.edsoo.ru/4clabccb
MarHuTHON MHIYKIIMH

3 MarsuTHO€e noJje NpOBOJHUKA C | bubnmnoreka [JOK
ToKOM. OmBIT DpcTena https://m.edso0.ru/d35d5262

4 Cuna Amnepa, e€ HanpaBJIEHUE U | bubnnorexka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [IOK

5 Pemenue 3anau 1

g https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amnepa. 1 bubnnorexka [JOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHna, e€ HanpaBJIeHHUE U

7 MOAyIb. JIBIOKEHHE 3apsKEeHHON 1 bubmuoreka [IOK
YacTULbl B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie

bubmuorexa [JOK
8 Pewrenne 3anau 1
A https://m.edsoo.ru/504e98c7




bu6mmoreka [IOK

9 Pa6 JI
aPOTa CILIR Soperiia https://m.edsoo.ru/d5 18bedb
bubmuoreka [JOK
10 P
CHHICHHE Saad https://m.edso0.ru/93617bd9
MarnuTtHoe 10Je B BEIIECTBE.
11 deppoMarHeTuku, napa- u bubmorexa [IOK
PP > 1P https://m.edsoo.ru/30f9608
JMaMarHeTUKH
OcHOBHBIE CBOMCTBA
12 ¢deppomarneTrkoB. [Ipumenenne bubmmorexa [TOK
pp P https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agay mo teme bubmuoreka [JOK
"MaruautHoe nose" https://m.eds0o.ru/5b55¢307
14 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MaruautHoe nose" https://m.edsoo.ru/41c4ae8a
SIBneHue AIEKTPOMAarHUTHON
15 HH un. [ToTok BekTOpa bubmorexa [OK
AYRHR N p https://m.edsoo.ru/b3efalcl
MarHUTHON WHTYKITUU
bu6mmoreka [JOK
1
6 OAC nanyin https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU bubnmoreka [JOK
®dapanes https://m.edsoo.ru/abdec188
13 BuxpeBoe a51eKkTpru4ecKoe moie. bubnnoreka [JOK
Toxu ®dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKINY B ABUKYITAXCS bubnuorexa [JOK
MPOBOJIHUKAX https://m.edsoo.ru/0235¢cc02
b K
20 Pemrenue 3anau nosmorexa LO

https://m.edsoo.ru/4dfda618




bu6mmoreka [IOK

21 IIpaBuiio Jlenna
p H https://m.edsoo.ru/bbc22726
WNanyktuBHocTs. Karymka
22 HH, yKTI/IBHOCTI/I B eIZIIjIH bubmorera [TOK
YK H https://m.edsoo.ru/621eae9d
IIOCTOSHHOT'O TOKa
3 SBnenne camouuaykuuu. JJ1C bubnunoreka [JOK
CaMOUHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJISI KaTYIIKU bubnuorexa [JOK
C TOKOM. DJIEKTPOMArHUTHOE M0JIe https://m.edsoo.ru/b3cOad11
bu6mmoreka [IOK
25 Pemenue 3agau
s https://m.edsoo.ru/88f69d2b
O06001IeHNEe U CUCTEMATU3AIIHS
. bubnuorexa [JOK
26 3HAHWH 110 TEME
" " https://m.edsoo.ru/76484025
DneKTpoANHAMUKA
7 KonTponbhas pabota no teme bubnuoreka [IOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenbHas cucrema.
28 CB00OOIHBIE KOJICOAHUS bubmorexa [TOK
A ’ https://m.edsoo.ru/7c1db385
I"apmonnueckue konedaHus
Kunematnueckoe 1 THHAMHYCCKOS
29 OIHUCAHME KOJIeOaTEIbHBIX bubmorexa [JOK
. https://m.edsoo.ru/87ce9498
JBHKCHUN
DHepreTuveckoe onucanne. BeiBos
JAHAMHYECKOTO OITHUCAHUS
. bubnuorexa [JOK
30 TapMOHHYECKHUX KOJIEOaHMH U3 HX

OHEPICTUUCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHA

https://m.edsoo.ru/e3¢99692




bu6mmoreka [IOK

31 A a asza KoJjieoanuii
MILTHTY 12 ¥ frebarin https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KOJICOAHHIA.
Ilepuon MabIx cCBOOOIHBIX
32 KOJf€63.HI/Iﬁ MaTeEMaTHYECKOTO bubnmnorexa [IOK
https://m.edsoo.ru/e0399319
MasaTHHKa. [lepros cBOOOIHBIX
Kojie0aHuil MPYKUHHOTO MasTHUKA
3aryxaroiue KoiaeOanusl.
33 BHZX €HHBIE KOJIeOaHus bubnnorexa LIOK
YA ' https://m.edsoo.ru/72¢93d09
Pe3onanc
bubmuorexa [JOK
34 A §)
BTOKOIChaRHA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
Vpok-koH(pepenus "MexaHnueckue
36 K(E)J'Ie6aHI/I}(Ib BpM 3BIKAJIHBIX Bubmorexa ITOK
'}'/ https://m.edsoo.ru/8ef587be
WHCTPYMEHTax
O00011IeHIE U CUCTEMATHU3AIUS
37 3HAHUH 110 TeMe "MexaHn4ecKue bubnmorera [IOK
Y https://m.edsoo.ru/eb84182f
KOJICOaHUs
13 DNeKTpOMarHuTHBIE KOJICOaHUsI. bubnuotexa [JOK
KonebaTenpHbI KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIATY/IbI 3apsia KOHAEHCaTOopa C bubmuoreka [IOK
39 o
aMIUIUTYAON CUJIBI TOKA B https://m.edsoo.ru/093f9af1
KOJIeOaTeIIbHOM KOHTYpE
40 3aKOH COXpaHEHUsI SHEPTUHU B bubnmoreka [JOK

UJeaTbHOM KOJIe0ATeTbHOM KOHTYpE

https://m.edsoo.ru/d1e2d543




3aTyxa101uHe OJICKTPOMAardauTHBIC

bu6mmoreka [IOK

41 KoncOanus. B 9 e
AIVDAHIE, DRHYFUICHEH https://m.eds00.ru/5e668619
ANEKTPOMArHUTHBIC KOJeOaHus
[Tepemennsiii Tok. Pesucrop u
42 KOHJICHCATOP B IIEIH IIEPEMEHHOI'O bubmmnorexa [IOK
A peh P https://m.eds00.ru/84836152
TOKa
43 Karymka HHIyKTHBHOCTH B LIEIN bubnnorexa [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa 1st JIEKTPUUYECKON 1Ienu bubnnoreka [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOIIHOCTh MEPEMEHHOTO TOKA.
45 AMIIUTYIHOE B ASHCTBYIOIIEE bubnmnorexa LIOK
ya a yrom https://m.edsoo.ru/lcac6cdc
3HAQYEHHME CUJIbI TOKA W HAIPSHKEHUS
46 Pe3oHnanc B 3JIeKTpHYECKOM 1IeTTH bubmmnorexa [IOK
p H https://m.eds00.ru/087506df
bu6mmoreka [JOK
47 Pemenune 3ama
tenm s https://m.edsoo.ru/al 6836a4
WneanbHblif Tpanchopmartop.
43 IIponsBoacTBo, nepenava u bubnuoreka [IOK
noTpeOIeHNE AIMEKTPHICCKON https://m.edsoo.ru/f97418ae
SHEPTHH
DKOJIOTHYECKUE PUCKHU TIPU
MIPOM3BOJICTBE DJIEKTPOIHEPTUH.
49 Kp IHTypa I/ICHOJ‘IB30§aHI/I}Ip bubnnorexa LIOK
YARTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TIOBCETHEBHOM
JKU3HHA
Bbubmmoreka [JOK
50 Pemenue 3amay HOTIOT H

https://m.edsoo.ru/ee6677ed




bu6mmoreka [IOK

51 Pemenue 3ana
HHCHHe Sanad https://m.edsoo.ru/7cab59f8
O06o001IeHre U cHCTeMaTH3aIus
52 3HAHUH 10 TEME bubmorexa HOK
https://m.edsoo.ru/401024a9
"DneKTpOMarHUTHBIE KOoJieOaHus "
MexaHU4YeCKHUEe BOJTHBI.
bubmuorexa [JOK
53 XapakTepUCTUKA MEXAaHUYECKHUX
https://m.edsoo.ru/a58e109f
BOJTH
. bubmuorexa [JOK
54 CBolicTBa MEXaHUYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bubmuorexa [JOK
55 3ByK. X
BYK. AapaKTCPUCTHKU 3BYKa https://m.edsoo.ru/138b6f09
56 NndpazByk u ynprpassyk. [llymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl https://m.edsoo.ru/7380038f
bu6mmoreka [JOK
57 Pemenue 3agau
a https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMarHUTHBIE BOJHBI. bubnuotexa [JOK
N3nydyenue 371eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/714e5db1
59 DHeprust MEKTPOMArHUTHBIX BOJIH. bubnuotexa [JOK
CBolicTBa 2JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[Ixana >7E€KTPOMarHUTHBIX BOJIH.
60 IIpuMeHeHnE PIEKTPOMAarHUTHBIX bubmorexa HOK
p p https://m.edsoo.ru/49be1{9e
BOJIH B TEXHHUKE U OBITY
[IpuHUMIBI paIUOCBSI3U U
61 TeleBuaeHusd. Pagromokamnus. bubmuorexa [JOK

DNeKTpOMarHuTHOE 3arpsi3HEHNE
OKpY>KaroIleu cpeibl

https://m.eds00.ru/9f96f1{8




& KontponbHas paboTa mo teme bubnunoreka [JOK
"Konebanus u BosHbBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnmoreka [JOK
pacrpocTpaHeHUus CBETA https://m.edsoo0.ru/f9566406
Pemenue 3aga4 Ha npuMEHEHUE
64 3aKOHA MPSIMOJIMHEUHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Otpaxenue ceta. [lnockoe bubnnoreka [JOK
3epkaino. Chepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOIOTHBIN
Y OTHOCHUTEIBHBIN MMOKa3aTesb
66 npenomienus. [lonHoe BHyTpeHHEe bubmorexa HOK
P ' . yIp https://m.edsoo.ru/bc2e55¢cd
orpaxxeHue. IIpenenbHbIi yroiu
TTOJTHOTO BHYTPEHHETO OTPAKCHUSI
Pemrenue 3a1au Ha npuMeHeHUE
67 3aKOHOB OT a)KeHI/I}III)/I MIPEIOMIICHUS bubmmorexa [OK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xona nydeit B mpusme. Jlucnepcus
68 cBeTa. CIOXKHBIN cocTaB 6€1oro bubmmorexa [OK
' https://m.edsoo.ru/d8e1c3be
cBerta. [lBer
69 JIuuzpl. ®OKYCHOE PacCTOSTHUE U bubnmoreka [JOK
OITHYECKAs CUJIa JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenue n300pakeHU B TUH3aX bubnmoreka [JOK
U UX CHUCTEMAaXx. Y BEJIMUYCHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha mocTpoeHue
. bubnuotexa [JOK
71 M300paXKEHU, TTOTy4aeMBbIX C

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868f09




bu6mmoreka [IOK

72 T
143 Kaic orrtiHecKat cuctema https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. Ilpenensl
73 i} I/IMGHI/IMOJ;[TI/I re(I))MI[e HYECKOU bubmnorexa [IOK
p P https://m.edsoo.ru/cd174al0
OIITUKH
74 CKOpoCTh CBETA U METOJIBI €€ bubnunoreka [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
75 HUCIIEPCHUS CBETA
A p https://m.edsoo.ru/lelb6ecbe
bubmuorexa [JOK
76 J4!
HTepepeHI cBeTa https://m.edsoo.ru/5fc0c638
KorepeHTtHble HICTOUHUKH. Y CIIOBUS
77 HaOJIIOEHUSI MAKCUMYMOB U Bubmorexa ITOK
A yM https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [JOK
7 P
8 CHICHHE 3a1aq https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
I1
L PMMCHCHHC HHTEP(epeHIIH https://m.edso00.ru/668edbc8
bu6mmoreka [JOK
80
Jlupaicui caera hitps://m.edsoo.ru/12ed04b5
81 Judpakuronnas pemérka. Y cioBue bubnmoreka [JOK
HaOJI0/ICHUS TJIaBHBIX MAaKCHMYMOB https://m.edsoo.ru/f998d964
bubmuorexa [JOK
82 P
CILICHHE 3alat https://m.edsoo.ru/d58c411a
23 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenue 3agau bubmorexa HOK

https://m.edsoo.ru/c56¢8158




bu6mmoreka [IOK

85 (BETOBBIC ABICHI B IPHPOJE https://m.edso0.ru/0b36363d

26 O06001IeHNEe U CUCTEMATU3 A bubmuorexa [JOK
3HaHu# 1Mo Teme "OnTuka" https://m.edsoo.ru/8a14748b

87 KonTponbnas pabota no teme bubnmoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1ibl TPUMEHUMOCTH

28 KJIACCUYCCKOM MEXaHUKHU. 3aKOHBI bu6mmoreka [IOK
3JIEKTPOAVHAMUKY U TIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTU

29 [TocTynatel cienuanbHON TEOPUU bubnnorexa [JOK
OTHOCUTEJIBHOCTHA https://m.edsoo.ru/c56f05cb
[IpocTpaHcTBEHHO-BpEMEHHOM
unrtepsai. [IpeobpazoBanus

90 Jlopenia. YcnoBue mpuIUuHHOCTH. bubnmnoreka [JOK
OTHOCHTEBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE JTNHBI

91 DHEprusi U UMITYJIbC bubnnoreka [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ YHEPrUen u

92 HMITYJIbCOM PEISTUBUCTCKOU bubmmorexa LHOK

https://m.edsoo.ru/b6258ffa

YaCTHUIbl. DHEPTHUs MOKOs

93 PaBHOBeCHOE TEMIOBOE U3ITyYEHHE bubnmorexa LIOK

https://m.edsoo.ru/f54035a5
94 3akoH cMelennsa Buna bubnnorexa LIOK

https://m.edsoo.ru/1c5ff752




95 I'unotesa M. Ilimanka o KkBaHTax. bubmuorexa [JOK
DoTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
6 S
? HEPIHs M UMIYIC oTomHa https://m.edsoo.ru/7fb307ec
97 dororpdexr. OnbiTer A. T bubnmoreka [JOK
CroneroBa. 3akoHbl hoTod(hPekTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DHIITEHHA 715
98 dororddekra. "Kpacnas rpanumna" bubmorera [JOK
P P https:/m.edsoo.ru/01ef4556
dhoTodrddekra
99 Hasnenue ceera. Onwitsl [1. H. bubnnoreka [JOK
JlebeneBa https://m.edsoo.ru/64b4f966
bubmuorexa [JOK
1 B I
00 O/IHOBBIC CBOMCTBA HACTHH https://m.edsoo.ru/f59cfcec
Bonnsl ne bpoiina. /[iimHa BOJIHEBI ¢
101 b Oﬁﬂﬂi aI:);Me Bl §6J'IaCTI/I ! bubnmnorexa [IOK
P p P . https://m.edsoo.ru/5df8baf1
JIOKAJTU3AIMH IBIKYIICHCS YaCTUIIBI
102 KopnyckynsapHo-BOIIHOBOH AyaJIN3M bubmmorexa [IOK
PHYCKYIAp y https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB Ha bubnuoreka [IOK
KpHCTaJlJIaX https://m.edsoo.ru/30dbal8c
Cnennduka U3MEpeHUH B
104 MI/IKHOSI)I/I e COO’II“)HOIJ_ICHI/ISI bubmmorera [IOK
POMHP o https://m.edsoo.ru/65783dec
HeonpeaenéuHocrei I 'elizendepra
bu6mmorexa [IOK
1 P
05 CIICHNE rpaduHecKyX sanad https://m.edsoo.ru/e70195bd
b K
106 Pemenue pacu€tHbix 3a1au nbmmorexa O

https://m.edsoo.ru/ee9b3182




KonTponbhas pabota no remam:

bu6mmoreka [IOK

1 " TO". "K _
07 OCHOBHUC 0", HopHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OnbITHI IO UCCIETOBAHUIO CTPOCHUS
108 aroMa. IlmanerapHas MoaelIL aToMa bubmorexa [TOK
) p a https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
10 I1 b
? OCTYJIATBI H0pa https://m.edsoo.ru/404dfa9a
110 Bunsl cnektpoB. CriekTp ypoBHEM bubnuorexa [JOK
SHEPrUM aTomMa BOJI0pOIa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKIEHHOE bubnuorexa [JOK
HU3JIy4YEHUE CBETa https://m.edsoo.ru/f945d85¢
bubmuorexa [JOK
112 JI
a3ep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sapa
113 I'eitzenbepra-NBanenko. 3apsa u bu6mmoreka [JOK

MAacCcOBO€ YHCIIO Anapa. M30Tonsl.
PagnoakTHBHOCTE

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

114

3aKOH paZiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOILIETO
n3iydeHus. Biousxue
PaaNOAKTUBHOCTH Ha KUBBIE
opranu3msl. [lozumerpus

bubmuorexa [JOK
https://m.edsoo.ru/aab98bef

115

OHeprus cBA3M HYKJIOHOB B S7pE.
Anepusie cunbl. Jlegext Macchb
sanpa. SlnepHsle peakunu. nepHbie
peaktopsl. [IpoGaembl
YIPaBISIEMOT0 TEPMOSIEPHOTO

bubmuoreka [JOK
https://m.edsoo.ru/ff1758d0




CHHTE3a. DKOJIOTHYSCKHE aCIICKThI
Pa3BUTHS SAICPHOU SHEPTETUKHU
Meto/ibl perucTpaluu u
HCCIICIOBAHUS AJIEMEHTAPHBIX
yactuil. DyHnaMmeHTaIbHbIC

bu6mmoreka [IOK

116 B3auMOJCUCTBUA. BapruoHbI, ME30HBI
P ’ https://m.edsoo.ru/l1ac08asb
u nentoHsl. [Ipencrasienne o
CrangaprtHoil Moaenu. KBapk-
TJIFOOHHAs! MOJIEIb aJJPOHOB
®usuka 3a npeaenamu CTaHIapTHOU
117 monenu. TémHasa maTepust U TEMHAS bu6mmoreka [IOK
sHeprus. EnuHcTBO pusmueckon https://m.edsoo.ru/c026{fd37
KapTUHBI MUpa
118 Oranel pa3BUTUS aCTPOHOMUHU. bubnnoreka [JOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHuMOCTh 3aKOHOB (DU3UKHU TSI
119 00BSICHEHUS TPUPOJIbI KOCMHUYECKHUX bubnnoreka [JOK
00BEKTOB. MeTo bl https://m.edsoo.ru/39c44028
ACTPOHOMUYECKHUX UCCIIEA0BAHUI
CoBpeMEHHbIE ONITUYECKUE
bu6mmorexa [IOK
120 TEJIECKOIbI, pAIMOTEIIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bun 38é3nHoro He6a. Co3Be3nus,
121 SIpKHE 3BE30bI, INTAHETHI, X BUINMOE bubnnorexa LIOK
p ABL, ’ 8 https://m.edsoo.ru/aac588eb
NIBIDKEHNE
Conneunas cucrema. CoJrHIIE.
bubmuoreka [JOK
122 ComnHeuHast aKTUBHOCTE. MICTOUYHUK

sHepruu CoJiHIIa U 3BE3]T

https://m.edsoo.ru/22748eb4




3BE3/1bl, UX OCHOBHBIE
XapakTepUCTUKHU. [luarpamma

bu6mmoreka [IOK

123
"CrieKTpaJIbHBIN KJ1acc — https://m.edsoo.ru/42169944
CBETHUMOCTB"

124 3Be3bI IJIaBHOU bubmuorexa [JOK
MOCJIEI0BATCIbHOCTH https://m.edsoo.ru/b3cb766¢
Buyrtpennee ctpoeHue 3BE3 1.

CoBpeMeHHbIE NPEICTaBICHUS O
p P bu6mmoreka [IOK
125 MPOUCXO0XKJACHUHU U SBOJIIOIUHU
. https://m.edsoo.ru/d09da494
ComnHna u 3B€31. OTambl )KU3HU
3BE3]
Muneunsiii [lyte — Hama I'anakTuka.
126 Tunbl ranakTuk. YEpHbIE TBIPHI B bubnmorexa LIOK
- ep AIbIP https://m.edsoo.ru/7cd10a0a
sIIpax rajJjakTHK
Bcenennas. Pacmimpenne

127 Bcenennoii. 3akon Xa66mna. Teopus bubnuotexa [JOK
Bosbiioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
W3IIy4eHUE

128 Macmrabnast cTpyktrypa Beenennoii. bubnnoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepemménnsie npobiaembl bubmuoreka [IOK
aCTpOHOMUH https://m.edsoo.ru/d37d9ffe
@u3nYeCcKUil NPAKTUKYM IO TEME
"HccneaqoBaHue MarHUTHOTO TTOJIS

130 MOCTOSIHHBIX MAarHUTOB" WU bu6mmorexa [IOK

"HccnenoBaHue CBOUCTB
(dbeppomMarHeTUKoB" UIu
"UccneqoBanue AeHCTBUSI

https://m.edsoo.ru/67361aef




131

132

133

134

135

136

MTOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cuibl Amrepa" uiaum
"M3y4yeHue 3aBUCUMOCTH CHJIbI
Ammepa oT cuiibl TOKa" WK
"OnpeneneHne MarHUTHOU
WHJIYKIIMA Ha OCHOBE U3MEPEHUs
cuiibl Amnepa”

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccneqoBanue ABJICHUS
ANEKTPOMAarHUTHOM MHIAYKIMU'" WIIN
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarduTHOTO mojisg"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camounaykiuun" wim "Coopka
MOJIETH 3JIEKTPOMAarHUTHOTO
reHeparopa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

@u3NYECKUl IPAKTUKYM 110 TEME
"ITpeoOpa3oBaHue SHEPTUH B
MPYKUHHOM MasiTHUKE"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro ToOKa
gepes MOCIIE0BATEIbHO

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391

bubmuoreka [JOK
https://m.edsoo.ru/5d159d35

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

bu6mmoreka [IOK
https://m.edsoo.ru/89dc2d90




137

138

139

140

141

COeIMHEHHBIE KOHJICHCATOP,
KaTyIIKy U pe3ucTop" win
"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIETIH IEPEMEHHOT0 TOKa"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3mepenue nokazaresst
MPEJIOMJICHUS CTEKIIA" WK
"[TonydyeHue n300paxeHus B
CHUCTEME U3 IUTIOCKOTO 3epKajia U
JUH3BI"

Pu3HYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSHUS OT BEIECTBA
(Ha mpuMepe KUIKUX JUH3)" WK
"N3mepenue pOKyCHOT0O pacCTOSHUS
paccenBaronMX JUH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEpPEPEHIINH U MOJISIPU3ALUN
ceera"

@u3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHUIL (110
(dhoTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

bubmuorexa [JOK
https://m.edsoo.ru/42569eal

bu6mmoreka [JOK
https://m.edsoo.ru/b879fb3f

bubmuoreka [JOK
https://m.edsoo.ru/8b7ac737

bubmuorexa [JOK
https://m.edsoo.ru/63756¢47




142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1nanka Ha
OCHOBE HCCJIEIOBAHUS
dororddexra" wim "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA 4Yepe3
CBETOJIMOJI OT HaNpsKeHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916£82

143

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOJIOPOJIa U U3MEPEHUE MTOCTOSHHOM
PunGepra"

bubmuorexa [JOK
https://m.edsoo.ru/ec651eb8

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
(hoHa ¢ ucrosib30BaHUEM J03UMeTpa"
wiu "M3ydenue nornomenus oeta-
YacTHI] IFOMUHUEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6be

145

@uU3NYECKU IPAKTUKYM II0 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOIb30BaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN JIs1 ONIPECIICHUS
MOJIOKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro noixymapus u
sipkue 3BE37161" win "HabmrogeHus B
teneckon JIyHbl, MIaHeT,
TYMAaHHOCTEH U 3BE3THBIX
CKOIUICHUI"

bu6mmorexa [IOK
https://m.edsoo.ru/1072021e




O06o001IeHNEe U CHCTEMATH3aLIHS
3HaHuil. Posib GU3UKK 1 acTpOHOMUH
B DKOHOMHUYECKOM,

bu6mmoreka [IOK

146 . .
TE€XHOJOIMYECKOM, COLIUAJILHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJIOBEeKa
O0001IeHE U CUCTEMATH3 AU
147 3HaHud. Poitk 1 MecTo pu3nKH 1 bubnnoreka [JOK
ACTPOHOMUU B COBPEMEHHOU https://m.edsoo.ru/18f19f7c
HAy4YHOU KapTHHE MUpa
O00011IeHIE U CUCTEMATU3AIUS
3HaHud. Poib m3nueckoit Teopun B
(hopMUPOBAHHUH TTPEICTABICHHUH O
. bubmuorexa [JOK
148 (bu3nuecKoil KapTUHE MUpPaA, MECTO
. https://m.edsoo.ru/e7d400f4
(bu3nyecKoil KapTUHBI MHUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUN O IPUPOIE
149 O06o001eHre U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3HaHu# 1o teme "Kunemaruka" https://m.edsoo.ru/b032fcdb
150 O0600611eHre U cucTeMaTH3amus bubnmoreka [JOK
3HaHu# 1o TeMme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O060061IeHre U cucTeMaTH3alus bubmmoreka [JOK
3HaHu o teme "/[uHamuka" https://m.edsoo.ru/2dfbafc5
O000I11IeHIE U CUCTEMATHU3AIUSI
. " bubmuorexa [JOK
152 3HaHu# o Teme "CTtaTruka TBEPIOTO
" https://m.edsoo.ru/3cca482e
Tena
O0001IeHE U CUCTEMATH3AIUSA
. " bubmuoreka [JOK
153 3HaHUH 1O TeMe "3aKOHBI

COXpaHEHUs B ME€XaHUKe"

https://m.edsoo.ru/32a4d1a0




O0001IeHrEe U cCUCTEMAaTU3AIU
3HaHui 1o reMe "OCHOBEI

bu6mmoreka [IOK

154
MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/ed440ca8
teopun"
O00011IeHIE U CUCTEMATU3AIUS
155 3HaHu# 110 Teme "TepmonuHaMuka Bubmorexa LIOK
P ' https://m.edsoo.ru/c63f7c10
TennoBble MallIMHEL
O00011IeHIE U CUCTEMATHU3AIUS
156 3HaHU# no TeMe "ArperaTHbie bubnuorexa [JOK
COCTOSIHUA BelecTBa. ©a3oBbIe https://m.edsoo.ru/1d36b5b1
nepexomanr"
O00011IeH1E U CUCTEMATHU3ALIS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Brommozexa [OK
" P https://m.edsoo.ru/3bf0def9
noJje
O0001IeHre U CUCTEMAaTU3 AU
158 3HaHu# 110 Teme "llocToSIHHBIN Bubmiorexa ITOK
. " https://m.edsoo.ru/71453ee6
AIEKTPUUYECKUN TOK
O0001IeHre U CUCTEMAaTU3 AU
159 3HaHU# 110 TeMe "TOoKH B pa3InyYHbIX Bubmzorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O060061IeHre U cucTeMaTH3alus bubnmoreka [JOK
3HAHUH 110 TeMe "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PesepsuEblil ypok. O000IIEHNE 1
161 CI/ICTEME).TI/ISZLI:I/ISI 3HAHUI 10 TeMe Brbmuotexa IOK
" " https://m.edsoo.ru/053e2248
DNeKTPOMarHuTHAs WHIYKIIHS
PesepsuEIil ypok. O000IIEHNE 1
P P . bu6mmoreka [IOK
162 cUcTeEMaTH3allis 3HaHUI 10 TEME

"Mexaunyeckue Konedanus"”

https://m.edsoo.ru/d6310bfd




163

164

165

PesepBubIil ypok. O60011IcHIE 1
CUCTEeMAaTH3aIHsl 3HAHHUH 110 TeMe

"DeKTpOMarHUTHBIE KOJICOaHHS'

PesepBubIil ypok. O6001IcHIE 1
CHCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"MexaHHYeCKHE U
3JIEKTPOMAarHUTHHIE BOJIHBI"
PesepBHrlit ypok. O60011eHNE U
CHCTEMAaTH3alMsl 3HAHUI 110 TEME
"OnTuka"

bu6mmoreka [IOK
https://m.edsoo.ru/5e¢2bb83d

bu6mmoreka [IOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [IOK
https://m.edsoo.ru/52ad 1603

166

PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"Ocnobl CTO"

bu6mmoreka [IOK
https://m.edsoo.ru/5beclc65

167

PesepubIil ypok. O6006111eHIE 1
CUCTEeMaTH3alys 3HaHUH 110 TeMe
"KopnyckynsipHO-BOIHOBOM
nyanuzm"

bu6mmorexa [IOK
https://m.edsoo.ru/f7¢59d38

168

169

170

PesepBubIiil ypok. O6006111eHIE 1
CUcreMarui3anuda 3HAHUH 10 TEME
"®duszuka aroma"

PesepBHrlit ypok. O6001ICHNE 1
CUCTEMaTHU3allis 3HAHUM 110 TEME
"®du3nka aTOMHOTO siApa 1
3JIEMEHTapHBIX YacTuIll"

PesepBHelIit ypok. O6001IeHNE 1
CHCTeMaTH3alus 3HaHUH 10 TeMe
"OnemeHTs! acTpodu3uku”

bu6mmoreka [JOK
https://m.edsoo.ru/1f511654

bubmuorexa [JOK
https://m.edso0o0.ru/905c5ce0

bubmuorexa [JOK
https://m.edsoo.ru/2bffb94c
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh HA IPUMEPaX POJib U MeCTO (HPU3HUKHU B (POPMHUPOBAHUHI
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3UUYECKUX MOJIETCH:
MaTepuaibHas TOYKa, WHEpLIMaIbHAs CHCTeMa OTCYETa, aOCOIHOTHO
TBEPAOE TEJIO, UJICANbHBIN Ia3; MOJEIM CTPOCHHUS Ta3oB, >KUJIKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DSJIEKTPUUECKUH 3apsii — IMpU PELICHUU
buznueckux 3ama4y

10.3

PacniosnaBath (usnyeckue siBieHUs (IpOLECChl) U OOBACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKHM, MOJEKYJIIPHO-KUHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABH)KEHHE, CBOOOIHOE MajeHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpILMs, B3aumozeicTBue ter; auddysus,
OpOYHOBCKOE JIBUKEHHE, CTPOSHUE )KUJKOCTEH U TBEPABIX T, U3MEHEHHE
o0bEMa TeJ MpH HarpeBaHUM (OXJAXKICHHWHU), TEIUIOBOE paBHOBECHE,
UCIIapeHue, KOHJACHCalus, IUIaBJIEHUE, KpUCTAJUIM3alMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIIEHNE JaBJICHUS raza Mpu €ro HarpeBaHuU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
M30IPOLIECCax; IEKTPU3ALUS Tell, B3aUMOIECHCTBHE 3apsii0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABMKCHUC, HCIIOJIb3YA (I)I/I3I/I"IeCKI/IC
BCJIIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCUHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TCjla, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTHUd, MEXaHNYCCKaA pa60Ta, MCXaHUYCCKAss MOITHOCTD; ITPU OITUCAHUUN
IMPpaBUJIbHO TPAKTOBATH q)HSquCKHi/JI CMBICJI MCITOJIB3YEMbBIX BCIIMYHH, UX
0003HAUCHHS U CAVHUIIBI, HAXOIUTH (l)OpMy.]'IH, CBA3BIBAOIINEC JTAHHYIO
(I)I/I3I/I‘{CCI(YIO BCJIIMYUHY C APYTHUMHU BCINYHNHAMU

10.5

OnuceiBaTh M3y4YeHHBIE TEIUIOBbIE CBOWCTBA TEJ M TEIUIOBBIE SIBJICHUS,
UCIOJB3YS (pU3MUecKre BeTMUMHBL: JaBJI€HUE ra3a, TeMIeparypa, CpeIHss
KMHETUYecKass  dJHEeprusi  XaoTHUYECKOTo  JBHKEHHMS  MOJIEKYIL,
CpPEIHEKBaJpaTUYHasi CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSIS DHEprus, paboTa rasa, KOdQQHUIMEHT MOJE3HOTO JIeHCTBUS
TEIUIOBOTO IBUTATEIS; IPU ONTMCAHUH IPABUIIBHO TPAKTOBATh (PU3HUECKHUIA
CMBICJI MCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €MHUILIBI, HAXOIUTh
(GbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBAa BeUIECTBA U
AIIEKTPUUYECKUE SIBJIICHUS (IIPOLECCHI), UCIOIb3Ys (PU3HUECKUE BETUUHHBI:
JIIEKTPUYECKUN 3apsif, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUHUAIOB; IPU ONUCAHWM IPABUIBHO
TPAaKTOBaTb  (PM3UYECKUH  CMBICI  HUCIHOJb3YyEMBIX  BEJIWYMH, UX
0003HaUCHHS U EAMHHUIIBL; YKA3bIBaTh (YOPMYJIbI, CBSI3BIBAIOIIUE TAHHYIO
(U3NUECKyIO BETUUMHY C IPYTUMHU BEIMYMHAMHU

aHAJM3UPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOIB3YS
(dbu3uYecKre 3aKOHBI M MPUHIIMIIBL: 3aKOH BCeMUpPHOTO TaAroTeHus, I, Il u
III 3akonsl HetoTOHA, 3aKOH COXpPAaHEHHUS MEXAaHUYECKOM SHEPruH, 3aKOH
COXpAaHEHUSI HUMIYJbCa, TMPUHLMI CYNEPHO3ULIMH CHJI, MPUHIIMII
paBHOMNpaBUs  WHEPIHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJIEKYJISAPHO-
KHHETHUYECKYI0 TCOPHIO CTPOCHHSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeHeW KHHETUYECKOM HSHEPruu TEIUIOBOTO JIBMKEHHUS MOJIEKYT C
a0COIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUs ANEKTPUUIECKOTO 3apsA/a, 3akoH KynoHa; mpu 3ToM pa3inyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIpAKEHUE U
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHLMUIIBI JCUCTBUS MAIllUH, TPUOOPOB H
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BremoaaaTh SKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/ISI/I‘IGCKI/IX SIBJICHUN M
IIPOLIECCOB C MCIOJIb30BAaHUEM IIPSIMBIX M KOCBEHHBIX M3MEPEHMU; IIPU
3ToM (opMmynupoBaTh mnpobOiemy (3agady) M TUIOTE3Y Yy4eOHOro
HKCIEPUMEHTA, COOUPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyI0OBaHMS,
IPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOBI

10.10

Ocy1ecTBIsITh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAIBHBIN CIIOCOO M3MEpPEHUs U HCIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3HMYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH; TMpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3YJbTAaThl TOJYYCHHOW 3aBUCUMOCTH
(UBUYECKUX BEIMYMH B BUEC TaOMUIl W TpaduKOB, AeNaTh BBIBOJIBI 1O
pe3ynbTaTam UCCIIeIOBaHUS

10.12

10.13

CobumoaTs paBuiia 6€30MacHOTo TPyZAa MPHU MPOBEACHUN UCCIICTOBAHHMA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIETOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BaAHUEM U3MCPHUTCIBbHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarpe pacu€THBle 3ama4Ml C SBHO 3a/JaHHON (DU3MUECKON MOJEIBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BRIOUPATh PU3NUECKYIO MOJIEITb, BBIIEIATh (U3MUECKUE BETUINHBI
u (GopMyIbl, HEOOXOIUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl U
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXIECHUNH C OMOpON Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBaTh NOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKa, CTPYKTYpUPOBAHUS,
UHTEpPHpETallud M TPEJICTaBICHUs Y4eOHOH M HAyYHO-IOIYJSPHOM
uHpOpMaLUY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATh M0JIy4aeMyro HH()OpPMaIUIO

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHUE IIPOIIECCOB OKPYKAFOIIECTO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcronp30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HU
s obecnieueHust 0€30MacHOCTH TMpH  OOpalieHHH ¢ npudopamMu H
TEXHUYECKUMHU YCTPONCTBAMH, JJISi COXPAHEHHS 3I0POBBS U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaGoTtate B rpymme ¢ BBIIOJHCHUEM Pa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIIbI, PAMOHAIBHO PACIIPENENATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTb B HCCTAHAAPTHBIX CHUTyallUAX, aACKBATHO
OLICHMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

11.1

11.2

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero o0pa3zoBaHus

JleMOHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO (GU3UKU B (POpMUPOBAHUH
COBPEMEHHOM HayYHO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKH
U TEXHOJOTHM, B IMPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh I'PaHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsl, sAepHas MOJAEIb aToMa, HYKJIOHHAas
MO/IEJIb aTOMHOT'0 Si/ipa MPH peleHNH GU3NIecKux 3a1a4

11.3

Pacno3naBath (Qu3nueckue sBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAHTOBOM (PU3UKH: dJIEKTpHUECKas
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJIGKTPOMAarHWTHAas WMHIYKIUS,
JIeICTBHE MarHUTHOTO 10JI1 HA TPOBOAHMK C TOKOM U JIBUXKYILUICS 3aps,
AIIEKTPOMAarHUTHBIE KosiebaHuss W BOJIHBI, IPSIMOJIMHEMHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
TU(pakuus 1 NOIspU3alus CBeTa, AUCIEPCUs CBETA, (POTOITEKTPUIECKUI




s ekt (poroaddexT), cBeToBOE HaBlIeHNE, BOSBHUKHOBEHUE TMHEHYATOTO
CIEeKTpa  aroMa  BOJOPOJAA, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelIeCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DIEKTPHUYECKYI0 TPOBOJAMMOCTh PA3IUYHBIX Cpell) H
AJIEKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), UCTONB3Yys (hU3UUecKue
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, AJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTHUBIICHUE, PAa3HOCTh IMOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIIMS MarHUTHOTO IOJs, cuiia AmIiepa, cuja
JlopeHiia, WHIYKTUBHOCTh KATYyIIKH, OJHEPTHUsl JJICKTPUUYCCKOTO |
MarHUTHOTO TMOJIEH, MepHoa M YacToTa KojeOaHWi B KoJeOaTeIbHOM
KOHType, 3apsii M CWia TOKa B TIPOLECCe TapMOHUYECKHUX
AJIEKTPOMArHUTHBIX KoJieOaHuU, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI; IPU ONMHUCAHWUU TPABHILHO TPAKTOBATH (PH3UUECKHUI CMBICIT
UCIONIb3YEMBIX BENUYMH, HMX O0O3HAuYeHUs M EJAMHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEIIMYMHAMU

11.5

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJIB3Ys
(Gu3HYECKHE BEIUYMHBI: CKOPOCTh 3JCKTPOMATHUTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETA, DSHEPrUs M UMIIYJIbC (OTOHA, TMEPHOJ
MOJTypaciiajia, SHEPTusl CBSA3M aTOMHBIX SJIEP; MPH ONMHCAHUU MPABUILHO
TPAaKTOBaTh  (PM3UYECKUH  CMBICI  HCHOJB3yeMBIX  BEJIWYHMH, UX
0003HaYeHHs ¥ €IMHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBA3BIBAIONINE AAHHYIO
bu3MYECKyI0 BEIMYMHY C JPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(U3UIECKOIN BETMYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBJICHUS, MHCIOJb3Ys
¢u3myeckue  3aKOHBI W NPUHOMIBL  3akoH  OMma,  3aKOHBI
MIOCJIEZI0BATENBHOIO U NApaUIEIbHOTO COEAUHEHHUS ITPOBOJHUKOB, 3aKOH
[xoyns — JleHnma, 3akOH DJEKTPOMarHMTHOM MHAYKIUH, 3aKOH
NPSIMOJIMHEHHOTO PacHpOCTPAHEHUS! CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI NPEJIOMJICHHSI CBETa, YpaBHEHHE DWHINTeHa 1yt poTodddexTa,
3aKOH COXpaHEHWs JHEpPruM, 3aKOH COXPAaHEHHUS HMIIYJIbCa, 3aKOH
COXpPaHEHMsI 3JIEKTPHUYECKOro 3apsaa, 3aKOH COXPAHEHHsS MaccOBOTO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpU ITOM
pa3nuyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BbIp)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpaBJICHUE BCKTOpa HWHIAYKOWMH MArovMTHOTO IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHUJIbI HopeHua

11.8

11.9

CTpouTh M ONMHUCHIBATh M300paKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKaJioM,
TOHKOHW JTUH30U

BBINONHATE KCHIEPUMEHTHI 10 MCCIEJOBAHUIO (U3NYECKUX SIBICHUN U
IPOIIECCOB C HCHOJIb30BAHUEM MPSMBIX UM KOCBEHHBIX M3MEpEHHIA; MpH
3TOM (QopMmynupoBaTh mpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOTrO




HKCIEPUMEHTA, COOUPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHMS,
MPOBOAUTD ONBIT U (OPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSIMbIE U KOCBEHHBIE M3MEPEHUST (PU3NUECKUX BEIHUYMH;
[P 3TOM BBIOMpATh ONTHMAJIBHBINA CHOCOO M3MEPEHHUs U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCUPOBATh
pe3yNnbTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

CoOuroiaTh npaBuIia 6E30IIaCHOrO TPYAA IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Y4eOHOro OSKCHEpHMEHTa, Y4eOHO-HUCCICIOBATEIBLCKON M
HPOCKTHOW JESATENbHOCTU C UCTIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacu€THbie 3amauu ¢ SBHO 3aJaHHON (PU3MYECKOW MOJIEIBIO,
UCIIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJja4uM BRIOUPATh (PU3UUYECKYIO MOJIETb, BBIICTIATH (PU3NUECKIE BETMUNHBI
u (opmynbl, HeoOXomuMBbIe NIl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BETHUNHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTHUBOPCUUBYHO HLCIIOYKY paCCY)K,HCHPlﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHbIE TEXHOJOIMM JJs TOHMCKa, CTPYKTYpUPOBaHMUS,
UHTEpHpeTallud M TpeJCTaBleHUs y4eOHOH M Hay4YHO-IOIMYJSPHOI
uHpOpMaLUY, TMOJYYEHHOM M3 pa3iIU4yHbIX HCTOYHUKOB; KPUTUYECKH
aHaAJTM3UPOBATh MOJTy4yaeMyro HH()OpMaIUIo

OOBSACHATh NPUHLUIBI JAEWCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuuaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
MOBCEIHEBHON KU3HHU

11.17

[IpuBoauTh THpHUMEpHl BKJIAJa POCCHUMCKUX M 3apyOexHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecriedyeHus: Oe30macHOCTH IpH oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JJISI COXPAHEHHS 37I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpene

PaGoraTe B rpymnme ¢ BBIOJHEHHUEM PA3JIUYHBIX COLUATIBHBIX DPOJICH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIIMOHATIEHO PACTIPEILISITh 00sI3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HECCTAHAAPTHBIX CHUTYyallUAX, aACKBATHO
OLICHMBATh BKJIaJl KaXJIOro #H3 YYaCTHHKOB TpPYIIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIeMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonnl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B MPOLECCE MO3HAHUSA
MPUPOABL. DKCIEPUMEHT B PU3HKE

1.2

MogenupoBanne  Qu3HYECKHX ~ SBICHHA U
npoueccoB. Hayunble runoressl. ®usnueckue
3aKOHBI W TeOopuu. ['paHuUIBl NPUMEHUMOCTHU
¢busznueckux 3akoHOB. [IpUHIUI COOTBETCTBUSI.
Ponb u wMecto ¢usuku B GopMUPOBAHUU
COBPEMEHHON HAayyHOM KapTUHBl MHpa, B
MIPAKTUYECKON AeATEIbHOCTH JIFOIeH

MEXAHHUKA

##HPartHH#KITHEMATHUKA
Mexannueckoe  aBmkeHHE.  OTHOCHTEIBHOCTH
MEXaHMUYECKOro JABMKeHHA. CucremMa oOTcyéTa.
Tpaexropus

[lepemenienne, CKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTbD) u YCKOpPEHHE
MaTepualbHOM TOYKM, HMX IMPOCKIUMU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CII0KEHHME CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs,
IIyTU U NEPEMEIIECHUS MATEpUAIbHON TOYKU OT
BpEMEHU

CBoOoaHoe majienre. Y CKOpeHue CBOOOTHOTO
nageHus

2.1.6

KpuBonnneiinoe JBUKCHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepI/IaJILHOﬁ TOYKH 10 OKPYKHOCTH.
VYTrIi10Bast CKOpPOCTH, JIMHENHAsA cKOpocTh. [leprnoa u
yacroTa. LleHTpocTpemMuTeNbHOE YCKOPEHHE

TexHuueckue yCTpOﬁCTBaI CIIMAOMCETP, ABUKCHHC
CHapsAaA0B, HETIHBIC U PEMCHHBIC IIEPCAAYN




2.2

2.3

[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccnenoBaHue COOTHOLIEHUS MEKIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JBIJKCHUU C HadalbHOMN
CKOpPOCTBIO, paBHOW HyNIO. M3ydeHHE IBUKEHHUS
HIapHKa B BA3KOM KUAKOCTH. M3ydeHue nBrKeHUs
Tena, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IMHAMUKA

221

IIpunnun ortHocurenbHOCTH ['amunes. IlepBsiid
3akoH HproToHa. MHepLMaibHbIE CUCTEMBI OTCUETA

222

223

Macca Tena. Cuia. HpI/IHI_II/IH CYIICPIIO3UTIUH CUJT

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B uHepnuansHoil cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [17151 MaTepHallbHbIX TOYEK

224

3aKkoH BCEeMHUPHOTO TAroTeHHs. Cua TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbKEHHS U cuiia TpeHus nokos. Koaddurment
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUU Tea
B )KMJIKOCTHU HJIU Ta3e

227

[MocTynmarensHOe | BpallaTeNbHOE JBIDKCHHE
a0COJIOTHO TBEPAOTO Tena

228

229

2.2.10

MOMEHT CHJIBl OTHOCUTEIBHO OCH BpAallCHHS.
[1meyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

TexHuueckue YCTPOﬁCTBaI HNOAIIHUITHHUKH,
ABUIKCHUC NUCKYCCTBCHHBIX CIIYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka Mo HaKJIOHHOW IMJIOCKOCTH O] IEHCTBUEM
HECKOJIBKUX cuil. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B JAePOpPMUPYEMOI
NPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

###Par####3AKOHDBI COXPAHEHNA B MEXAHUKE

NMnynsc  mMaTepuallbHOW  TOYKH,  CHUCTEMBI

2.3.1 MaTepUalbHBIX  TOYeK. MMIynsC Ccuiabl W
MU3MEHEHNE UMITyJIbCca Tela
232 3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE

NIBHYKEHHUE




233 Pabota cuibl
234 MOIIHOCTE CHJIIBI
235 Kunernueckass »HEprus MaTepUaIbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. lloreHuansHas sHeprus
236 yhpyro nepopMupoBaHHON HPYKHUHBIL.
o [MoTeHumanbHAS SHEPrus Tena BOIM3H
IIOBEPXHOCTU 3€MJIU
[ToreHunanbHble U HENOTEHIMAIbHBIE CUIIBL. CBSI3b
)37 paboThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
o MEXaHUUYCCKOW DHEPIrHU CHCTEMBI TEI. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTUU
2.3.8 Yipyrue u Heylpyrue CTOIKHOBEHUS
3.9 TexHudeckne yCTpOMCTBA: JBUKECHUE  PAaKET,
o BOJOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[IpakTnueckue  pabotel.  W3ydenuwe  cBsi3u
53,10 CKOpPOCTEl  Ten  NIpU  HEyNpyrom  yaape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKON IHEPTUU Teja

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
##HH#Par##OCHOBBI MOJIEKVJISPHO-KUHETUYECKON TEOPUU

3.1.1

OcHoBHbIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpuU. BpOYHOBCKOE IBHIKECHHE.
Huddyzus. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

Mopgenu cTpoeHus ra3oB, KUIKOCTEN U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTBO — BemiecTsa.
[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u  eé
m3mepenue. lllkana remneparyp Llenbcus

Mopene uaeanbHoro raza. OCHOBHOE YpaBHEHHE
MOHGKyanHO-KI/IHeTquCKOﬁ TECOPHUU HACAIIBHOTO
rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen

KMHETUYECKOM DJHEPIMM TEIUIOBOIO  JBHYKEHUS
yactul rasza. [llkama remneparyp KenbBuHa

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JlanbTOoHa




3.2

33

["azoBbIe 3akonbl. M30Mpo1iecchl B HACaIbHOM rase
C TIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEpMa,
n30Xxopa, n3odapa

3.1.10

TexHuveckue ycTpoiicTBa: TepMOMETP, OapoOMETp

[IpakTnueckue paboTel. 3mepeHue  macchl
BO3[lyXxa B KJIaccHOM komHare. MccnenoBaHue
3aBHCHUMOCTH MEXIy I[apamMeTpamMu COCTOSHUS
pa3peKeHHOT0 raza

OCHOBbI TEPMOJIMHAMUMKNA

3.2.1

TepmonuHamuueckass — cucreMa.  BHyTpeHHsAS
SHEPTHUs TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
€€ U3MEHEHUS

322

323

324

KonnuectBo Temnorsl u paborta. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UJICAJIbHOTO Ta3a

Bunwr TeIUIoNepelayun: TETUIONPOBOJHOCTb,
KOHBEKLUSA, U3Iy4eHHe. Termno€éMKOCTh Tena.
VnaenpHas TEIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMuKHU. [IpuMeHeHue

MEPBOr0 3aKOHA TEPMOJMHAMHKY K U30IPOIECCAM.
I'padmyeckas uHTEpIpeTanus padboThl ra3a

3.25

TeroBele  MammHbl.  [IpuHIUMIBL  AEHCTBHS
TeryioBbIX MamuH. [IpeoOpa3oBaHusi sHEpruM B
TeIIoBbIX MamuHax. Koadduiment mone3Horo
nevictBust (manmee — KIIJ[) TemmoBoi MamiuHBEIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmomunamuku. HeoOGpatumocTthb
IIPOLIECCOB B IpUpoae. TeruioBble JBUTATENH.
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JIBUTaTellb
BHYTPEHHEI0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. W3MepeHue yaeabHOH
TEIJIOEMKOCTH

###Par### AT PEIATHBIE COCTOSAHUA BEHHLIECBA. ®A30BbIE

INEPEXO/IbI

[TapooOpa3oBanue u KoHzaeHcanusi. Vcmapenue u

3.3.1 KUIIEHUEe. YIenpHas TeIuioTa MapooOpa3oBaHMUS.
3aBUCUMOCTH TEMIICPATYPBI KUIICHUA OT JaBJICHUA
339 AOcomoTHasT M OTHOCUTENIbHAS  BJIAXXHOCTb

BO3Ayxa. HachlleHHsbIi nap




3.33

Teépnoe Temo. Kpucramimdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEpHUaIbI

334

3.35

[InaBiieHne u KpucTauM3anus. Y IeJbHas TerioTa
riaBnenus. CyOonumarus

Y];)aBHCHI/Ie TEIJI0OBOro OajgaHca

3.3.6

TexHudyeckue  yCTpOMCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIy4YEHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJOTUHU

3.3.7

[TpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO3JyXa

4.1

4.2

SJIEKTPOAMHAMUKA
###Par##IJIEKTPOCTATUKA

4.1.1

4.1.2

OnexTpuzauus Teia. DJEKTpUueckuil 3apsia. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKHU U IMMOJIYIIPOBOAHUKHU

4.1.3
4.14

3aKOH COXpaHEHHs 3JIEKTPUUECKOTO 3apsiia

B3aumopgeiictBue 3apsaaoB. 3akon Kynona

DneKTpuuecKoe ToJIe. HanpsoxkéHHocTh
ANEKTPUYECKOro noii. IIpuHumn cynepno3unum.
JluHMK HANPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.7

Pabora CHUII 3JIEKTPOCTATHYECKOTO HOJISL.
Ilorenuuain. Pa3HOCTh NOTEHIINATIOB

[TpoBOJHMKM U JUAJIEKTPUKU B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHcaTop. DeKTpo€MKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEprusl 3apspKeHHOTo
KOHJIeHcaTopa

TexHuueckue YCTPOUCTBA: AIEKTPOCKOTI,
JNIEKTPOMETP,  DJJICKTPOCTATHYECKas  3allUTa,
3a3eMJICHHE  3JIEKTPONPUOOPOB,  KOHJAEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

###PartHH#TIOCTOSIHHBIN SJIEKTPUYECKHUM TOK. TOKU B

4.2.1

PA3JIMYHBIX CPEJAX

VYcnoBusa CYIIECTBOBAHUSA MOCTOSSHHOT'O
anekTpudeckoro Toka. HMcrounwku Ttoka. Cuna
TOKa. IIOCTOIHHBIN TOK




422

Hanpspkenune. 3akon Oma Ju1s yyacTka Lenu

423

424

DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VYnenbHoe
COINPOTHBIICHUE BEIIECTBA

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

4.2.5

Pabora anekrpudeckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTponaBkymas cuia (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
anieKkTprueckoi nenu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOAUMOCTD TBEPIBIX METAJLIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METAUIOB  OT
TeMriepatypbl. CBEpXIIpOBOAUMOCTh

4.2.9

4.2.10

4.2.11

OnekTpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
[IPOBOJIUMOCTh MOJYNPOBOAHUKOB. CBOMCTBA p-n
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI

BJICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJICKTpOJ'II/ITI/I"ICCKaH JAUCCoranus. 9J'IeKTp0J'II/I3

4.2.12

DneKTpuuecKkuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psna. Monuus. [1nazma

4.2.13

TexHHUueCKue ycTpocTBa: aMIIEPMETP, BOJIBTMETP,
peocrar, HCTOYHHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
COIPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHUKa

11 KIIACC

4.2.14

[IpakTueckue paboThl. V3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTouHMKa TOKa U €ro
BHYTPEHHEro  compotuBieHus.  Habmonenue
JJIEKTPOJIN3a




Kon
pasaena
4

4.3

Koanposepsiemoro
IIpoBepsiemble 3j1eMeHTHI COAePKAHMS
3JIeMEHTa
OJIEKTPOAMHAMUKA
###Par###MAIT HUTHOE I1OJIE. DJIEKTPOMATI'HUTHAS MHA YKL
431 IlocTossabIE MAarHUTBHI. BzaumopeiictBue
o IIOCTOSHHBIX MAarHUTOB
MarnauTHoe noJjie. BeKTop MarHUTHOM UHAYKIUU.
439 [IpuHnun cynepno3uuuu. JIMHUM MarHUTHON
e uHayknpd.  KapruHa — JMHMA  MarHMTHOM
WHJTYKIIAHU T10JIs1 TOCTOSIHHBIX MAarHUTOB
MarnuTHOe 10Jie MPOBOJIHUKA ¢ TOKOM. KapTuHa
JUHUN TIOJIA JUTMHHOTO TPSMOTO MPOBOJHHMKA U
433 3aMKHYTOT'0 KOJIbIIEBOTO IPOBOJAHMKA, KATYILIKHU C
TokoM. Omneir  Opcrega.  BzaumoneiictBue
MIPOBOTHUKOB C TOKOM
434 Cuiia Amniepa, €€ MOJlyJib M HallpaBJICHUE
Cuna Jlopenma, e€ MOAyiab U HalpaBJICHHE.
435 JIBro>KeHUe 3apssKeHHOM YacTUIlbl B OJTHOPOIHOM
MarautHoM noJie. Pa6ota cuibl Jlopenia
4.3.6 SIBneHune HNeKTPOMArHUTHON UHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
4338 OAC wuHaykuuu. 3akoH AJIEKTPOMarHUTHOM
e nuayknuu Papajes
Buxpesoe snekrpuueckoe nose. C nHAyKINN
439 B NPOBOJIHUKE, JIBMKYILIEMCS MOCTYIATENIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTD. SIBNenune camouuaykimu. J/]C
o CaMOMHAYKITUU
4.3.12 DHeprusi MarHUTHOTO TOJIs1 KaTYUIKH C TOKOM
4.3.13 DIJIEKTPOMArHuTHOE TOJIe
TexHuueckue yCTpOICTBA:! MIOCTOSIHHBIC
43.14 MarHuThI, AJEKTPOMATHUTHI, AJIEKTPOJIBUTATEb,
o YCKOPHUTEIH 3IIEMEHTAPHBIX YaCTHII,
WHIYKIIUOHHAS T1€Yb
[IpakTuueckue paboThl. M3ydueHne MarHUTHOTO
OJIs1 KaTyIIKH ¢ TokoM. MccnenoBanue neicTBys
4.3.15 IIOCTOSIHHOTO MAarHUTa Ha pPAMKY C TOKOM.

UccnenoBanue  sSBIEHUS  DIIEKTPOMArHUTHOM
WHITYKIIAA
KOJIEBAHIS 1 BOJIHBI




5.1

#H#PartHMEX AHNYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

Koneodarensaas cUCTEMA. CBoOoHEBIE
KoJeOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amrmuTyaa u asza KoreOaHmit

[IpyxuHHbBII MasiITHUK. MaremaTnueckuit
MasiTHUK

5.13

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnueckoen AUMHAMUYECKOE OINHMCAHUE
K0J1e0aTeIbHOTrO JBUKCHUS

5.14

[IpeBpamienue 53HEpruM IIpU TAPMOHUYECKUX
konebanusax. CBs3p aMIUTUTYAbI KoJeOaHMI
HCXOJHOW BEIMUYMHBI C aMIUIUTyJaMU KoJIeOaHU
€€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbublit KOHTYP. CBobOoiHBIE
JJIEKTPOMAarHuTHhIE KOJEOAaHUS B UACAIBHOM
KoJe0aTelbHOM KOHType. AHAJIOrus MexXay
MEXaHUYECKUMU 51 3JIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXpaHCHUSA OHCPIruM B HUACAIBHOM
K0Je0aTeIbHOM KOHTYpE

BLIHY)KI[eHHHe MCXaHHYCCKHEC Kose0aHusl.
Pe3onanc. Pe3onancHas KpuBas. BHHY)K)ICHHBIG
QJICKTPOMArHUTHBIC KoJIeOaHHS.

IIepemenHbIl TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) MNEPEMCHHOTO TOKaA. AMHJ’II/ITYI[HOC u
JNCUCTBYIOIIEE  3HAYEHUWE CWJIbI TOKAa W
HaITps>KCHU A

5.1.10

Tpancdopmarop. IlpousBoncTBo, mnepenada Hu
norpebyieHue JIEKTPUIECKOMN SHEPTHH.
OKOJIOTUYECKHE pPUCKM TpU  MPOU3BOJICTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
HCIIOIb30BAHMS 3JIEKTPOIHEPT U B
IIOBCETHEBHOMU KU3HU

5.1.11

5.1.12

Texuuueckue yCTpoiicTBa: ceiicmorpad,
3JIEKTPUYECKNN 3BOHOK, JINHUHU 3JIEKTpoIepead

[IpaxkTrueckue paboThI. HccnenoBanue
3aBHCHUMOCTH TIepuoJia MaJlbIX KoJIeOaHUl rpysa
Ha HUTU OT JUIMHBl HHUTH U MacChl TIpy3a.
HccnenoBanue INEpeMEHHOTO TOKa B LENH U3
MIOCJIEZIOBATEIBHO COECIMHEHHBIX KOHAEHCATOPA,
KATYIIKH U PE3UCTOpa




5.2

#HH#HParHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

5.2.2

523

Mexannueckue BOJIHBI, YCIJIOBHS
pacIpoCTpaHEHHUs. ITepuon. Ckopoctb
pacrpocTpaHeHus U JuiMHA BOJHBL. [lonepeunsie
Y MIPOJI0bHBIE BOJIHBI

###Par###  Uurepbepenius u  audpakmus
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3BykKa. ['poMKOCTh 3BYyKa.
BricoTta Tona. TeMOp 3Byka

524

ONEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3JIy4YE€HUS
3JIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHtanuss BektopoB E, B wm v B
AJIEKTPOMAarHUTHOM BOJIHE B BaAKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHUE,
IIpEIOMIICHHUE, MOJISIpA3ALUS, TuQpakus,
uaTepdeperys. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

[Ilkana »MeKTpOMarHuTHBIX BOJH. [IpumeHeHHe
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyHIMOBL  pagMoOCBA3M M TEJIEBUJICHUS.
Paguonokarus. DNeKTpOMarHuTHOE 3arpsi3HEHUE
OKpY’Karolllen cpeibl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas IMAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paavuoNpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBU-neun

53

5.3.1

5.3.2

###Par#H##OII TUKA

[IpsimonuHeiiHOe pacmpocTpaHeHHE CBETa B
oaHopoaHou cpexe. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
ITocTpoenne nzo0pa>keHHi B INIOCKOM 3epKajie

533

534

5.35

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHUS
cBeTa. AGCOJIOTHBIN MMOKa3aTesb NpeIoMIICHUS
[lonHoe BHyTpeHHee oTpaxeHue. [lpenenpHbIi
yroJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS
Hucnepcusi cera. CioXHBIM cocTaB 0enoro
cperta. [lBer

5.3.6

CoOuparonue 1 pacceuBarONUe JNH3bL. TOHKas
nuH3a. DOKYCHOE pacCTOSIHUE M ONITUYECKAs CUila
TOHKOW JuH3bL. [locTpoeHue wuzoOpaxeHuil B
COOMpAarOImMX M  pAacCEeMBAIOIIMX  JIMH3aX.




dopMyiia TOHKOH JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE
JIMH301

5.3.7

5.3.8

5.3.9

5.3.10

IIpenensl  DPUMEHUMOCTH  T'€OMETPUYECKOMN
ONTUKH

Hutepdepennus CBeTa. Korepentnsie
WCTOYHUKHU. Y CIIOBUS HAOMIOACHUSI MAaKCUMYMOB
U MUHUMYMOB B MHTEP(PEPEHLUUOHHOW KapTHHE
OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB

Hudpakus ceera. Judpakunonnas pemérka.
VYcnoBue HaOmOAEHUA TJIaBHBIX MaKCHMYMOB
Ipy MaJeHUd MOHOXPOMATUYECKOTO CBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

Honﬂpnsaum{ CBCTa

5.3.11

TexHudeckue  yCTpOWMCTBA:  O4YKHM,  JIyIa,
¢oroanmapar, MIPOECKIIMOHHBIN amnmapar,
MHKPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
TUpaKUOHHAs PEIIETKA, MOISIPOUL

5.3.12

[IpakTuyeckue paboThl. M3MepeHue mokaszarens
MIPETIOMIICHUSI. HccnenoBanue CBOWCTB
M300paKeHU B JIMH3AX. HabGmonenue
JUCTICPCUU CBETA

BJIEMEHTHI CITIELITUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunb MPUMEHUMOCTH KJIaCCHYECKOM
MEXaHHUKH. ITocTynatsl TEOpUHU
OTHOCUTEJIBHOCTH:  MHBAPUAHTHOCTH  MOJIYJIS
CKOpOCTH  CB€Ta B  BaKyyMme, IPUHLMI
OTHOCHUTEIBHOCTH DUHINTEHHA

6.2

OTHOCUTENBHOCTh OOIHOBPECMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpPAIICHUC NJIMHBI

6.3

6.4

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3b Macchl € DHEPrU€d U HMITYJIbCOM
CBOOOHOM YaCTHUIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHIBI

7.1

KBAHTOBAS ®U3UKA

##HH#Part###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonbsl. Dopmyna I[lmaHka CBS3M JIHEPTUU
(hoTOHA C €ro 4acToToi. DHEpPrusi U HMITYJIbC
¢dboToHa

OtkpeiTHe ©W  wuccienoBanue  (orodddexra.
Omnpiter A.I'. CtoneroBa. 3akonsl poTtorddexra




7.2

7.3

7.1.3

VYpaBuenue OifHmrelHa 118 GoTtodpdekra.
«Kpacnas rpanuma» ¢potodaddekxra

7.1.4
7.1.5

Hasnenue ceera. Onbitel [1.H. Jlebenera

XUMHYECKOE IEHCTBUE CBETA

7.1.6

Texunyeckue YCTpOMCTBA: (dhoTodIEMEHT,
(dboTonaTunk, coHeYHas OaTapesi, CBETOUO]T

CTPOEHUME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa
10 MCCJIEI0BAHUIO CTPOEHUS aTOMa.
[InanerapHas MmoJenb aToMa

7.2.2

IToctymarer bopa. M3nydeHue u IOIVIOLICHUE
(OTOHOB TIpH MEPEX0JIe aTOMa C OJJHOTO YPOBHS
SHepruu Ha apyroi. Bumel cnektpoB. Crnektp
YPOBHEN SHEPrUU aTOMa BOJOpOAA

7.2.3

7.2.4

7.2.5

BousiHoBbI€ cBoOMiCcTBa yacTull. Bonubl ne bpois.
KopnyckynsipHO-BOITHOBOM JyaJln3M.
Judpakius 3JeKTPOHOB Ha KpUCTaJIaX
CHoHTaHHOE W  BBIHYXKJIEHHOE  HW3JIyYEHHE.
YcTpolcTBO U PUHIIKIT PAOOTHI Jiazepa
TexHuueckue YCTPOMCTBA: CIIEKTPAJIbHBII
aHanu3  (CHEKTPOCKOI), Ja3ep, KBAHTOBBIMA
KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habmonenue
JMHENYaTOro CreKkTpa

ATOMHOE A1PO

7.3.1

Metonanl HaAOJIFOIEHUS Hu perucTpanuu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTkphITHE PaMOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTuBHOro m3nydyeHus. CpoiictBa anbda-,
Oera-, ramma-Hu3JIy4eHHUs.. Bnusinue
PaZlMOAKTUBHOCTH Ha KUBBIE OPTaHU3MbI

7.3.3

7.3.4

7.3.5

OtkpeiTHE TIpOTOHAa W HeWTpoHa. HykinoHHas
Mozenb sigpa [eisenOepra — MBaneHnko. 3apsn
anpa. MaccoBoe unciio sijipa. M3otomnsl

Anbda-pacnaa. DIEKTPOHHBIH M MO3UTPOHHBIN

Oera-pacma. lNamma-uznydenue. 3akoH
pPaInoaKTHBHOTO pacmaja

DHeprusi CBsI3U HYKJIOHOB B sipe. SIepHbIC CUITBI.
JledexT maccol sapa

7.3.6

S nepubie peakuuu. JleneHue u CUHTES A1€p




7.3.7

Snepusit  peaktop. TepmosaepHBI  CHHTES.
[Ipo6aembl 1 IepCrIeKTUBEI SAEPHOM SHEPTETUKU.
ODKOJIOTUYECKHE aCIEKTHI SIIEPHON YHEPIETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE IO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA
TexHnyeckue ycTpoucTBa: IO3UMETpP, Kamepa
Bunbcona, sinepHsbiil peakTop, aToMHasi bom0a

[Ipaktuyeckue paboThl. MccnemoBaHue TPEKOB
gacTuIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Be3aus, SpKue 3BE3HI,
IUTAHETHI, UX BUANMOE IBHKEHHE

8.2

Conneynas cucrema. [lnaHeTsl 3eMHOM rpymnIbL.
IImaneTsI-THTAHTEI U UX CIIYTHUKH, KapJIMKOBLIC
ma”eTsl. Masble Tesa ColHEYHON CUCTEMBI

8.3

8.4

Conname, ¢orochepa u armocdepa. ComHeqHas
AKTUBHOCTH

Hctounuk sueprun CosiHila v 3BE311

8.5

8.6

8.7

8.8

3BE311bI, UX OCHOBHBIC XapaKTEPUCTHUKU: Macca,
CBETHMOCTD, paauyc, TeMmneparypa, nx
B3aMMOCBS3b. [[narpaMma «CreKTpaJibHBIN Kiiacc
— CBETUMOCTB. 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTB) TS 3BE3/I rJIaBHOM
MOCJIEIOBATCILHOCTH

H###Part##BayTpeHHee CTpOCHHE 3BE3 L.
CoBpemeHHbIE IIPEICTaBICHUS 0
MIPOUCXOXKACHUH U 3Botonuu CosHLa U 3BE3N.
Oranel KU3HU 3BE3]1

Mneunsiii [1yts — Hamia [Nanaktuka. CnupanabHast
cTpykrypa l'amaktuku, pacnpeneiieHue 3BE3Z,
ra3a u nelnu. [lonoxxenue u npuxenne ConHua B
lanaktuke. [Lnockas 51 chepuueckas
noacucTemsl ['aakTuku

Tunel ranaktuk. PaguoranakTWKu W KBa3aphl.
UYEpHble ABIPHI B sipax rajJakTHK

8.9

Bcenennas. Pacmipenne BcenenHoil. 3akoH
Xab6na. Paszberanme ramaktuk. Bospact u
panuyc Bceenennoii, Teopuss bonpmioro B3pbiBa.
Mogens «ropsiuert Bcenennoit». PenukroBoe
W3IIy4eHUe




MacmtaOHast CTPYKTypa Bcenennoi.
8.10 MeraraiakTuka. Hepeménnsie  mpoOiiemsl
aCTPOHOMUU



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMBbI CpeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMUpoOBaHHOCTh YMEHHI pPACIO3HABATh (DU3MUECKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

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

BCJIIMYMHAMHU, XapPaKTCPU3YIOILINUMU (1)I/ISI/I‘IGCKI/IG IIpoueCChl

CdopMupoBaHHOCTb yYMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJIEKYJISpPHOH  (GU3MKH W TCPMOJUHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3WKH JJIs aHATN3a U OOBICHEHUS
SIBIICHUH MUKpPOMHpPA, MAKPOMHpPA U MEraMHpa, pa3indaTh yCIOBHS
3 (rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIni xapakTep GpyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
UCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOIECChI, HCTOJB3Yysl OCHOBHBIC  TIOJIOKEHHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINyYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel PU3nYecKuX TeN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SBHO
3aJJaHHOM M HESIBHO 3aJJaHHOM (PU3MUECKON MOJENbIO: HA OCHOBaHUU
aHaJgn3a YCJIOBHS BHIOMpATh (PU3NYECKHE MOJEIH, OTBEUYAIOIINE
TpeOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMyIbl, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpud  mpu
UCIIOJIb30BaHUM  MAaTEMaTHYECKMX METOJOB  pELIeHUs  3ajad,
MPOBOAMTh pPacy€Tbl Ha OCHOBaHMM HMEIOUIUXCS  JAaHHBIX,
AHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3yJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPeOYIOIIEe TPUMEHEHHUS 3HAHUH 13
pa3HBbIX pa3leNoB IIKOIBHOTO Kypca (U3MKH, a TaK)KE WHTErparuu
6 3HAHUM W3 JPYrux MOPeIMETOB €CTECTBEHHOHAY4YHOrO0 LHKIA:
BBICTPAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOMl Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U @HSquCKI/Ie SIBJICHUSA




Brnanenue  OCHOBHBIMM ~ METOJAMHM  HAy4YHOrO  IO3HAHMS,
UCTOJNB3yeMbIMU B (U3UKE: MPOBOAUTH NpPSIMbIE M KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEIMYMH, BbIOMpask ONTUMAJbHBINA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/bI OLICHKH MOIPEIIHOCTEN
U3MEPEHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (hru3mueckux
BEIMYMH C HCIOJB30BAHUEM TMPSMBIX HM3MEPEHHN, OOBICHATH
MOJIyYEHHBIEC PE3YJIbTATHI, UCIIONIBb3YS (PU3NUECKHE TEOPUH, 3aKOHBI 1
MOHSITHSL, U JIeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPU [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4e0OHO-UCCIIEI0BATENBCKON  JIEATEIbHOCTH C  HMCIOJIb30BAaHUEM
nU(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M NMPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeIIOBEKa, CBSI3aHHOW C (PU3WYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIb30BAHUM, a TakKe€ pPa3yMHOM  HCIIOJIb30BaHUHU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUIsl JAIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnazneHue pa3aMuHbBIMM crocobamMu paboTel ¢  uHGpopManuei
(Gu3NYECKOTr0 COJEp’KaHUs C HCIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(l)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BbsICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAaX, B MEXKTAIAKTUYECKON Cpene; JBUKEHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon
pazaesa/t
eMbI

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
JIEMEHTA

1 MEXAHUKA

1.1 KNMHEMATUKA

MexaHu4deckoe JABHIKCHUC. OTHOCHUTEIBLHOCTh

MCXaHHUYCCKOI'O ABMXKCHH . Cucrema oTcuéra

MarepuanbHas TOUKa.

E€ pamryc-BeKTop:
7t )=(xlr) vr ) z(z)),

TpaeKTopIIA,

IepeMETTCHIIE!

Ar=7(t))—1(t)) =1, —17 =
= (Ax,Av,Az),

1.1.2

MYTb.

CrnoxeHile HE[}EMEII['EHIIFIZ

Ay =0+,

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:

=rr'= [Ux.q,.u__].

U, =—L =x,. aHAJIOTHYHO v, =¥, U.=Z,.
t—0

CIoxeHHe CKOpocTell: 0, =0, + 0, -

Brruncnenue MNEpEeMCIICHHUA U ITyTU MaTCpHaHBHOﬁ TOYKHU

MIPU PSMOJIMHEHHOM JBUKEHHUHU BJIOJIb OCH X MO TpaduKy

3aBHCHMOCTH Vx(t)




. . Ao
YCKD[}EHIIE MaTepHAaIBEHOI TOYKIL a = ﬂ_L =
t
1.1.4 =0
Au, ,
a, = =(v,),". aHAIOTIYHO a, = (v, )", a.
ﬁr T v v T -
ars0
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKECHHUE:
x(t) = xg + Vyut
x(1)
X
0
+
v
1.1.5
ox
t
V,e(t) — vo, = const
v
X
©)




Ox

const

1.1.6

1.1.7

PaBHOyCKOpEHHOE NPAMOJIUHEHHOE ABUKECHUE:!

at

x(t)=x,+u, t+
v(t)=u, +at
a, = const

fo - Lﬁ‘x = 2'H:r [IJ _Il]

L -
HPII JBILKESHIII B OTHOM HAMPAaBICHII IIVIE S = L

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi v
: = 0
l g
Yo a
o0 Xo f—-

JIBuxkeHue tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

-

[.r{t} =x, U, f=x +U,cosa-f
1 , .
_]'{I}=_:I.',:,+U,:,1.f+gJ—=J'C,+UC,51ﬂKI-I—£
: 2 2
v (t)=uv, =uv,cosa

v.(f)=v,, +g 1 =y,sino— g

g.=0
g, =—g =const




1.1.8

Kpuonunerinoe npuxenue. [[BH>keHue MaTepruaibHOM
TOYKH 10 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

HpI/I PaBHOMCEPHOM JABUKCHUU TOYKH 11O OKPYKHOCTH

=—=2
w T v

2w

2o
. lLleHTpOCTpEMHUTETEHOE YCKOPEHHUE TOUKH:

e




R
. [lonHoe yckopeHne MaTepHalbHONW TOUKH

Teépnoe Teno. [locTynarenpbHOE U BpalaTeibHOE

119 JIBUKEHUE TBEPAOTO TeNa
1.2 JANHAMUKA
Nuepumanbupie  cucteMbl otTcu€ra. [lepBhlii  3aKOH
t21 Herorona. [Ipuniun otHocuTensHocTH [Nanunes
Macca tena. [InmoTHOCTH BeliecTBa:
m
Py
p
1.2.2 =




Cuia. [IpuHUun cyneprno3uiu CUL:

-

FpaBHogeHCTB = Fl + F2+- "

paBHOJEHICTB

1.2.3 1




1.2.4

Bropoii 3akon HerotoHa: s marepuanbHoil Touku B 1ICO

>
-

Fi =ma,

Ap = FAt




1.2.5

At
npu

F = const

const

-

—

‘FIE F21

Tperuit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK:

-

Fi; = —Fp

12
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1.2.6

3akoH BCEMHUPHOTI'O TATOTCHUA: CUJIbI IPUTSXKCHUSA MCXKIY

TOYCUYHBIMU MAaCCaMH PAaBHBI

mm

F=¢G 177t2

RZ
F
G
R




Cuna tsoxectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CHJTbI

TSDKECTH OT BBICOTBHI h Hal MNOBCPXHOCTHIKO INIAHCTLI

panuycom RO:
_ GMm
" Ry + hy?

mg

(R
0

+
h)
2
GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.7




—kx
Cwuita tpenusi. Cyxoe TpeHue.
Cuita TpeHUsl CKOJIbKEHUS:
Erp = uN
F
™
UN
1.2.8
Cuna TpeHus noKos:
Ep < pN
F
P
<
UN
Koaddutment tpenus
JlaBneHue:
P=7%
1.2.9 p
S




1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHIIBI OTHOCHTEIIFHO OCH BpalCHHA:

M| = Fl, re 1 — medo cust

>

F

OTHOCUTENIbHO  OCH, mpoxojsuie uepe3 Touky O

MEPIEHIUKYIISIPHO PUCYHKY

1.3.2

enTp macc Tena. LleHTp Macc cUCTEMBI MaTepHUATbHBIX

TOYCK:

- -

myry + myry+...

T,
e m; + my+...







B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)

const)
IIEHTP Macc TeJla COBIMAJAET C €ro IIEHTPOM THKECTH

1.33

VYcnosus paBHoBecust TBEpaoro tena B MCO:
[M,+M,+...=0
1}:"1 +F,+...=0

H#HHPar##
#1.3.4

3akoH [Tackana




JlaBrienue B )xunkocTH, mokosmeiics B MCO:
p =po + pgh
p
###Par## P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBblTECH
F
Apx
#H##Par## B
#1.3.6
P




1.4

€CJIH TeNO U KUIKOCTh ImokosaTcs B 1CO, To

FApx = ngBbITECH

F
Apx
pgv
VYcnoBue miaBaHus Te
3AKOHBI COXPAHEHNW A B MEXAHUKE
NMitynbsc MmaTepralbHON TOYKU:
p=mv
p
#H##HPar##
#1.4.1
m
14
HAHP A HMIysibC CUCTEMBI TEll:
#1.4.2 p=p1+p2+..




BaKOH HN3MCHCHUA U COXPAaHCHUA UMITYJIbCA:
supariy B HCO
#1.4.3 Ap = A(pl + p2+- . ) = FlBHeu.[HAt + FZBHemHAt+' -







1BHEIIIH

At

2BHEIIH

At

B MUCO , ecnin

Ap = A(p1 + po+...

A(




, €CJIH

- -

FlBHe[I_[H + FZBHemH+- E

1 BHEITH

2BHEITH




0
PeakTuBHOE IBUKEHUE
F
#HH#Par#H AF x
#1.4.4 Pabota cuiibl Ha MajIOM MepeMeIeHUN:
A=|ﬁ'|-|ﬂf‘|-c05 a=F, Ax
—T1i F
)
MouHOCTEL CHIIBL:
€CIIM 3a BpeMs
At
1.4.5
At
paboTa CUITbI U3MEHSAETCS Ha , TO MOIITHOCTH CHUJTBI
AAd
P=— =F-vu-cosa
Ar|, 4
146 Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:

2 2

mv p
EKI/IH =5 Y

2 2m




KHH

my

2m

3aK0H M3MEHEHUST KHHETHUYECKOM OHEPTHUH CUCTEMBL

matepuanbHbiX Touek: B MCO AExkun = A1 + A2 + ...

1.4.7

[ToreHmanbHas SHEprus:

JJIA TTIOTCHI U AJIBHBIX CHJI




A12 = E1n0TeHu - EZHOTEHLL_z AEHOTEHLL

lmoreHIy

210TeHI

AE

MOTEHI]

[ToreHnuanpHas SHEPTUS MaTEpPUATHLHON TOUKH B
OJTHOPOJTHOM TIOJI€ TSKECTHU:

EHOTeHu =mgh

MOTEHI]




L.5

1.4.8

mgh

[TorennuanbHas SHEPTUs YIpyro 1ehoOpMUPOBAHHOTO

Tena;
kax?
E HOTeHL — 2
TIOTCHILL
2
kx

3aKOH N3MCHCHUS U COXpaHeHI/IH MexaHquCKOﬁ 3HepFI/II/I:
Euex = Bsm T EIIGT\BHII-
B IICO AE,ex = Asgcex HEMOTeHIL CHIs
B IICO AE,zx = 0. eClI Agcex menoresm cax = 0

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

['apmonnueckue  KojeOaHUs MaTepUAIBHOM  TOYKH.
Avmmutyga u - ¢aza  konebanuil. KunemaTtnueckoe

OIIMCAaHUC!




x(f) = Asin( ot +q,)

v.(n)=x/.

a(f=(v,),=—e"x() =a +0'x=0,

Tac X - CMCIICHUE U3 PABHOBCCHA.

I[I/IHaMI/I‘IeCKOC OIIMCaHHC:

ma, = —kx,
ma
X
_kx’
rae
k = mw?
k
mao
2
. 9TO 3HAYHT, YTO
E, = —kx

—kx.

DHepreTudyeckoe  omucaHue  (3aKOH

MEXaHWYECKON IHEPTUN):

COXpPAaHCHUA




CBsI3b aMIUTUTY/IBI KOJICOAHUN CMEIIEHUS MaTepHATIbHON
TOYKM C aMIUIUTyAaMH KojeOaHui €€ CKOpoCTH W

YCKOPEHUSI:

Upee =0, a_ =04

1.5.2

1.5.3

1.5.4

[Tepuon 1 yacTora KoJeOaHUI:

[Tepron Manbix CBOOOTHBIX KOJIEOAHHI MaTEMAaTHIECKOTO

MasiTHHKA.

T=2IJI
g

Hepﬂoz[ CBO6OI[HLIX KoJIeOaHMi IIPY>XUHHOI'O MassTHHKA:

m
T =271 |—

k

Bremyxnennsie konebanus. Pesonanc. Pe3onancHas

KpHBas

[Tonepeunsle ©  mOpomonbHbIE  BOJHBL.  CKOpPOCTH

pacnpoCTpaHCHUs U JJIMHA BOJIHBI:

v
A=vl =—
v




2.1

1.5.5

2.1.1

Wutepdepenuys u audpaxiust BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
MOJIEKVYJISIPHA S ®U3UKA

Mopgenu CcTpoeHHsI Ta30B, KUIAKOCTEH M TBEPABIX TEI.
[TycTh TepMoauHaAMHUUECKast cucTemMa (Teao0) COCTOUT u3 N
OJMHAKOBBIX MOJIEKYJI. Torga KOJu4ecTBO BEIIECTBA

N _m

vV=—-=
Ny




2.1.2
2.1.3
2.14
2.1.5

2.1.6

rac

— 4Kciio ABOTaJIpo, m — Macca CUCTEMBI (Tena),
u

u
— MOJIIpHAs Macca BEIeCTBa

TermoBoe NBH)KEHUE aTOMOB M MOJIEKYJI BEIIECTBA
BzanmojeiicTBre yacTHI] BemecTBa

Huddys3us. bpoyHoBCcKkoe qBUKEHHE

Mopens naeansHOTo raza 8 MKT

CBs3b MCXKAY MOdaBJICHUCM U CpCI[HGfI KHHETHIECKOU

BHCPFI/ICI\/'I MOCTYIMAaTCIIBHOTO TCIIJIOBOT'O JABUXKCHUA

MOJIEKYI UJeaIbHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):

nilrn!cuj _2?'1 £

7 2
3

rae m0 — Macca OJTHON MOJIEKYJIbI,




- KOHICHTpAUAd MOJICKYJI

2.1.7 AbGcomotHas Temnepatypa: T =t +273K

CBs13b TEMIICPpATypbl Ta3a CoO CpG,I[HGfI KHHETHUYECKOM

BHGPFI/Ieﬁ IMOCTYHNATCJIbHOI'0 TCIUIOBOTO JOBUKCHHA C€ro

MOJIEKYII:
2.1.8 I
P Ly 3 kT
L2 2
2.1.9 VYpaBuenue p = nkT

Mogenp uaeaabHOIO raza B TCPMOJAUHAMUKE:

(Vpaprerme Merrereera — Kiareifpona
| BEIpaKeHH e U1 BHYTPEHHEH JHePIHH

VpapHeHIe MeHzueneera — KiameiipoHa (mpHMe

3AIIIICI):

oV =""RT =vRT =NkT, p=PRL
2.1.10 1L LL

BrIpaKeHIHe 1711 BHyTpeHHell 3Hepriil 0IHOATOMH(

raza (IpIMeHIIMEIe (DOPMEI 3aIIICH):

L‘=%vRT =%NH —3 MRt —ve,T= %pV

2




3akoH JlambTOHaA IS MAABJIEHUS CMECH pa3peKEHHbBIX

ra3os:
p=p+p2+..
p
1
2.1.11
+
2
+
M3omporneccsl B pa3peXeHHOM rase ¢ IOCTOSHHBIM YHCIIOM
MoJiekyn N (C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const ,
nzoxopa (V = const):
p
— = const
T
2.1.12




const

n3obapa (p = const):

V— t
T—COTLS

const

I'paduyeckoe mpencrapneHune u3onpoieccoB Ha pV-, pT- u
VT- nnarpamMmmax.

OObeIHEHHBI ra30BbIA 3aK0H:
pV

— = const
T

pV




const

JJIA ITIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA V.

HaCbIH_[CHHBIG W HCHACBIICHHBIC IIaphbI. KauectBennas

3aBUCUMOCTSE IIJIOTHOCTH M AAaBJICHHUS HACBIIICHHOI'O I1apa

2.1.13
OT TEeMIlepaTypbl, HUX HE3aBUCUMOCTb OT 00bEMa
HACBIILIEHHOIO I1apa
BiaxxnocTs BO31yXa.
OTtHocuTeIbHAS BIIAXKHOCTB!
¢ _ pnapa(T) _ pnapa(T)
pHaCbI].LlHapa (T) pHaCbIH.[l'[apa (T)
p
HaChIIIIapa
2.1.14
(1
p

mapa

(1)




(T)

(M

HachIIIIapa

apa

HN3MmeHeHue arperaTHbix COCTOSIHUM BCHICCTBA: UCIIAPCHUC

211 Y KOH/ICHCAIUsl, KHTIEHUE KUJKOCTH
5116 W3meHenune arperaTHbIX COCTOSIHAM BEIIECTBA: IUIABJICHUE
o Y KPUCTAJUIM3ALMS
2.1.17 [TpeoOpa3oBanue sHEprun B (ha30BBIX MEpEXoaax
2.2 TEPMOJNHAMUKA
2.2.1 TeroBoe paBHOBECHE U TEMIIEPATypa
222 BryTpenHss sHeprus
Temonepenaya kak crnocod W3MEHEHMs] BHYTpPEHHEU
223 sHeprun  Oe3  cosepuieHuss paboTel.  KouBekuwus,
TEIUIONPOBOAHOCTh, U3JIy4YE€HUE
KonngecTBO TEIIOTHI.
Y enpHast TENI0EMKOCTH BelleCTBa C:
Q = cmAT
224




cmAT

225

2.2.6

227

VY aenbHas TerioTa mapooodpaszoBanus L: Q = Lm.
VY nenpHas TerioTa miasiaeHus A Q = Am.

VY nenpHas TEIIoTa CropaHus TOIMBa q: Q = gm

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV

pPAV

Breruucnenne pabotel mo rpaduky mporecca Ha pV-
JIuarpaMmme

[lepBblil 3aKOH TEPMOJUHAMUKH:
Q12 =AUy; + A1 = (U — Uy) + Ag,




w

U
1
)
+
A
12
Anna0ara:
Q12 = 0= A1, = (U — Uy) = AUy,
0
12
0
=




o

22.8 Bropoii 3akon TepmoanHamuku. HeoOpatumele mporiecchbl
[Ipunuumne! aeiictBus Ternosbix MamuH. KIT/:
2.2.9 B B o
MakcumanbHoe 3Hauenue KIIJ. [{ukn Kapno:
T T, T
2.2.10 MAX N = Ny, = — =] 2=
T marp T Harp
YpaBHeHHE TEIIOBOTO OanaHca:
2.2.11 Q1 +Q;+0Q3+...=0




+
3
+
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpuzanusi Tel U €€ MPOSIBICHUS. DNEKTPUUYECKUN
3apsan. JIBa Buaa 3apsga. DIeMEHTAPHBIM dJIEKTPUUECKUM

3apsna. 3aKkoH COXPAHCHUA DJICKTPHUYCCKOT'0 3apdaa

B3aumogeiicTBue 3apsanoB. Touednsie 3apsiapl. 3aK0OH
Kynona:
B OJTHOPOJIHOM BEIIECTBE C AUICKTPUUECKOMN

MPOHUITACMOCTBIO




F:k_|QI|?J —

1 _|":?1|'

q,

&1 4mes,

5

j-.l-

3.1.4

Onektpuueckoe mnosie. Ero neiictBue Ha 3JEKTPUYECKHE

3apsaabl

Hanpssx€HHOCTB 3JIEKTPUYECKOTO IOJIA:

* F
qnpoGHbIﬁ
E
q

pOOHbIH

F

ITone Toueynoro 3apsaa:

q
E, =k

-

72




3.1.5

OJHOPOIHOC ITI0JIC:

E = const.

const.

KaptrHbl TMHMI HANPSY)KEHHOCTH ATUX MOJEN

IToTeHuIMaIbHOCTH QJICKTPOCTATHUYICCKOI'O T10JIA.

Pa3HOCTh MOTEHIMATIOB U HANPSHKEHUE:
A1z = q(¢d1 — ¢2) = —qAp = qU.




q(¢

¢
2
)
—qA¢
qU.
HOTCHHI/I&J’IBH&H 3Hepr1/151 3ap5ma B BHCKTpOCTaTI/I‘{eCKOM
I10JIC.
W =q¢
w
q¢
A=—AW




-AW

IToTenmuan QJICKTPOCTATUYCCKOI'O I10JIA:

d,_ﬂ
q
¢
q
%

CBs13b HaHpﬂ)KéHHOCTI/I IMOJIA X pa3HOCTH MOTCHUIWAJIOB IJIA

OJHOpOHOTrO 3ekTpocTarnueckoro noist: U = Ed

[TpyHIMI CynepNO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ :¢1+¢2+




3.1.7

ITpoBOJHUKH B 3IEKTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHS 3aps10B: BHYTPU IIPOBOJHUKA

Et=0




0
, BHYTPHU ¥ Ha IIOBEPXHOCTH IIPOBOJHUKA (P = const

3.1.8

3.1.9

I[I/IBJ'IGKTPI/IKI/I B OJIEKTPOCTATUUCCKOM

I[I/IE)JIGKTpI/I‘IeCKaSI IMPOHUIACMOCTD BCIICCTBA €

Kongencarop. D1eKTpoEMKOCTh KOHJIEHCATOPA:

q
C==
U

SHCKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpAa:

£€9S

d

&€

ITOJIC.




eC

3.1.10

HapaJ'IJICJ'II:-HOC COCAMHCHUE KOHJACHCATOPOB!:

_Q

q= q1+q2+...,U1 = U2 ='-"Cnapann_C1+CZ+-"




apaun

IlocaenoBareabHOE COEAUHEHHE KOHACHCATOPOB:




T10CJI







3.1.11

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpa:
_qU _CcU 2 3 q?
€T 2 2 T 2C

qU

CU

2C




3.2

3AKOHBLI ITOCTOSAHHOI'O TOKA

Cuna Toka:
1=-2q
3.2.1 At 540
ITocTostHHBIM TOK: I = const
Jns nocrosiHHOrO TOKA q = It
320 VYcnoBus CyLIECTBOBAHUS 3JIEKTPUUECKOT0 TOKA.
o Hanpsoxkenue U u OJIC E
3akon OMa 11 yyacTKa Lenu:
U
I=—
R
1
323
R




324

325

DJIEKTPUYECKOE CONIPOTHUBJIICHHUE. 3aBHUCUMOCTh
CONPOTHUBIICHUS] OJTHOPOJTHOTO MPOBOAHUKA OT €T0 JTMHBI

" CCUCHUS. y,IleJ'IBHOC COIIPpOTUBJICHHUE BCUICCTBA.

l

Ucrounnku Toka. 3J]C ucTtouHmKa ToKa:

ACTOpOHHI/IXCI/Iﬂ

E =
q

A

CTOPOHHHUXCHUIT




BuyTpeHHee conpoTHUBIIEHNE UCTOYHUKA TOKA

3akoH Owma i TOJIHOM (3aMKHYTOM) 3JIEKTPHYECKOU

uenu: E = IR + Ir, oTkyna

[=—
Rr

3.2.6

[TapannensHOE coeMHEHNE TPOBOIHUKOB:
I=11+12+...,U1=02=...,

1 1 N 1
Rnapann Rl RZ

3.2.7

napasut







3.2.8

HOCJIGI[OBaTeJIbHOG COCAMUHCHUC HpOBO,HHI/IKOB:
U=U1+02+..,11=12=..,
RHOCJI = R1 + R2+...

oca

Pabora anekrpuyeckoro Toka: A = [Ut.
3akoH [xoyns — Jlenna:
Q = I?Rt




Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

329

MomHoCTb QJICKTPHUYECKOT'O TOKA:

A4
p="" =mU

At Ar—l
TerutoBast MOILIHOCTB, BBIAENSEMAs HA PE3UCTOPE:




3.2.10

Lﬂ

P=I'R=—=IU
R
MoniHOCTh HCTOYHHUKA TOKA:
A
PE = : =Kl
At

CBoOOAHBIE HOCHUTENM DIIEKTPUYECKHX  3apsioOB B
IPOBOJHUKAX. MexaHu3Mbl MPOBOJUMOCTH TBEPIBIX
METAJUIOB, PACTBOPOB U PACILUIABOB JIEKTPOJIUTOB, I'a30B.

[TonynpoBoauuku. [1onynpoBOoIHUKOBEII 11O

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHnueckoe B3aMMOJEHCTBME MarHUTOB. MarHuTtHoe
nose. Bekrop marmuTtHOM — MHAyKUMH. [IpuHnmn

Cynepro3nuu MaraHuTHbIX TOJICH:

- - -

B = B1 +B2+...




332

333

JIlvHMM WMHOYKIMM MarHUTHOro mnojsa. KaptuhHa nuHMI
WHIYKIUU MAarHUTHOT'O OJIS I10JIOCOBOI'O u

HOI[KOBOOGpaBHOI‘O IIOCTOAHHBIX MarHuTOB

OmnbIT BpCTeI[a. MarsuuTtHoe MoJe IMPpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUH WHAYKOUHW MAarovuTHOI'O ITOJIA JJIMHHOTO
npsaMoro HnpoBOJHHKAa W 3aMKHYTOI'O  KOJIBLIECBOTI'O

IMPOBOAHUKA, KATYIIKHN C TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJIMYUHA!

F, = IBlsina

[Blsinao.
, TJIE 0 — YTOJI MEX/Ty HAIpaBJICHUEM IMPOBOTHUKA U
BEKTOPOM

1

3.3.4

Cuna HopeHua, eé HaIlpaBJICHHUC U BCIIMYNHA!

Fnop =1 q | vBsina




34

34.1

Jlop

| gl vBsina
/1€ 0 — YTOJI MEX/ly BEKTOpaMu

>

v

JIBrm>keHuEe  3apsHKEHHOM  4acTUMLbl B
MAarHWTHOM I10JIE

OJIEKTPOMATHUTHAA MHYKIOUA

[ToTok BEeKTOpa MAarHUTHOM MHIYKLIMU:

® = B,S = BScosa

OJHOPOAHOM




BScosa

7 B
2%
G2
34.2 SBnenue anekTpomMaruuTHOM nHAYKIMK. D/1C nHayKuuu

3aKOH AJEeKTpOMarHuTHOW nHaykuuu dapajes:

AD
343 E - =’
N .r
A
s
\d U, N
; !
OJ1C uHAYKIIMY B IPSIMOM MPOBOIHUKE JITMHOM 1,
JBHUKYIIEMCS] CO CKOPOCTBIO
v
1
344
(wl)




B OJTHOPOJIHOM MarHuTHOM I1oJje B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yTroJI MeXy BEKTOpoM B 1 Hopmaiibro

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
-

lnv

; €CIIn




1
B
B
, 1
v
1%
TO
| E; |= Blv
| E

Blv




3.4.5 [TpaBumo Jlenma
NHIyKTUBHOCTB:
. ()
T
L
1
3.4.6
D
, mmn © = L1
Camounnykuus. DJIC caMOMHIYKITUU:
AT
E =L —L =11,
Aty
DHeprus MarHUTHOTO TIOJIST KaTYIIKHA C TOKOM:
W, = LI?
L=
w
L
3.4.7




3.5

3.5.1

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbBI

Konebartenbubiit KOHTYp. CBOOOIHBIE IIEKTPOMArHUTHBIE

Kosie0aHus B UICATLHOM KOJieOaTeIbHOM KOHTYpC:
[0(7) =Guassin( o1 +,)

11['{] =g, = g, cos( ot +qy) =1, cos(ct + @)

®opmyna Tomcona:

T =2nVLC
T
21
LC
, OTKyJ1a
21 1
w=—=—
T AJLC




35.2

2w

LC

CBs13b aMIUTATYZBI 3apsiia KOHJICHCATOpa C aMIUTATYIO0N
CHJIIBI TOKa TIpU  CBOOOJIHBIX  DIEKTPOMArHUTHBIX

KoJIe0aHUsAX B UJI€AIbHOM KO0JIe0aTeTbHOM KOHTYpE:
gﬂ'l.ll =
ol

3aK0H COXpaHEHHUs SHEPTUH B UICATHLHOM KOJIeOaTeIIbHOM

KOHTYpE:




3.6

353

By aeHHbIe 3JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc

354

3.5.5

Ilepemennbiii  TOkK.  IlpousBojcTtBO, Tiepenaya H

noTpeOIeHne 3IEKTPUIECKON SHEPTUn

cuUt LI* Ut LI’
+ = e = MEE — const.
2 2 2 2

CBoiicTBa  3JEKTPOMArHUTHBIX BOJIH. Bzaumuas

OopueHTaluusd BCKTOPOB B SHCKTPOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

E1lBlc

3.5.6

[Ixama 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6I)ITy

OIITHUKA

3.6.1

3.6.2

ITpsimonuHEHOE pacpoCTpaHEHUE CBETA B OAHOPOJHOU

cpene. Toueunslid uctouHuk. JIyd cBeta

3aKOHBI OTPaKEHUS CBETA.

a=p




3.6.3

3.6.4

alp

S

[TocTpoenne n300pa>keHMiA B TUIOCKOM 3epKaiie

3aKOHBI IPEJIOMIICHUS CBETA.

IIpenomnenue ceera:

nysina = n,sing.

sino

sinf.

AOCOIIOTHBIN TTOKa3aTellb IpCIOMIICHUA:

c
Nasc = ;

abc




OTHOCUTENBHBIN MTOKA3ATENb NPETOMICHHUS:
n, 1

n =
OTH nl 172

OTH




3.6.5

Xox my4eil B Ipu3Me.
V1I=Va, Mk =Mhy
CooTHOIIEHHE YacTOT M COOTHOIIEHWE JJIUH BOJH HIpU

nepexoae MOHOXPOMATHUUCCKOIO CBETa 4YEpPC3 TpaHUIY

pasziena AByX ONTHYECKUX CPEII:

n,<n, n,

[TonHOE BHYTpEHHEE OTpAXKEHUE.

IIpenenbHbI yroi MOJIHOTO BHYTPEHHETO OTPAKEHHUS:

. 1 ny
Sinay, = =—
Noru ny

Sina







Coluparonyue ¥ pacceuBaOIIME JUH3BI. TOHKas JUH3A.

DOoKyCHOE PaCCTOSIHUE U ONTHUYECKAsi CHJIa TOHKOM JIMH3BL:

1
D=—
F
D
3.6.6
F
1
®opmyna TOHKOU JTUH3BIL:
1 + 1 1
d f F
d
3.6.7 B
1
+




yBCJII/I‘-IeHI/IC, JaBacMoO€ JIMH30M:

h |f1
r=4="a




d A~

A

F\ h
f

k4

B ciydae paCCGI/IBaIOI_Heﬁ JIMH3BI:

3.6.8

1
D F=-=0,
0= DO







Xon Jtyya, IpOIIEAIIEro JUH3Y M0/ IPOU3BOJIbHBIM YIIIOM
K e€ TIaBHOM onTuyeckoi ocu. IlocTpoenne n3odpaxeHuit
TOYKHU U OTPe3Ka IPSIMOil B COOMPAIOIINX M PACCEUBAIOLINX

JIMH3aX U UX CUCTCMax

doroammapaTr Kak oONTUYeCKUH mpubop. [ma3 kak

3.6.9
ONTHYECKas CUCTEMA
Untepdepeniuss  cBera. KorepeHTHble  HMCTOUYHHKH.
VYcnoBust HaOIIOAEHUS MAaKCUMYMOB M MHUHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JABYX CHH(pA3HBIX
KOTCPCHTHBIX UCTOYHHUKOB:
3.6.
2.
MAaKCIIMYMBI — A =2m:: m=0,£1.+2 +3
vl
MITHIIMYMET — it.:{2m+l_];, m=0,£1,+2 +3
Hudpakuus ceera. Judpakunonnas pemérka. YciaoBue
HAOIO/IEHUsI TJIABHBIX MAaKCUMyMOB IPU HOPMAaIbHOM
MNaaCcHU MOHOXPOMATHUYCCKOI'0 CBETA C JIJ'II/IHOI\/JI BOJHBI A
Ha peméTKy ¢ nepuoaom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

dsing

m
3.6.11

mA,
m
0,




3.6.12 Hucnepcus ceera

KBAHTOBAS ®U3UKA

KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

4.1.1 ['unote3a M. [1nanka o kBantax. @opmyna [Tnanka: E =hv

®otoHbl. DHeprus HoToHa:

E=h _he
=hv=—=pc

4.1.2

hc

pc




Nmmynse ¢oToHa:

=

hv




4.1.3

4.14

dotorpdexkr.

dororddekra

OIEBITEI

ATI. Cronerosa.

VYpaBuenue DifHmireiiHa i Gorodddexra:

E(bOTOHa = ABbixoja + Elcm{maxr

(doTona

ABBIX0OJa
+

KHHmax

rae,

(horona

3aKOHEI




hv

hc
hc
ABbIXOAa = thp = l
Kp
BbIXOJa
Kp
A
Kp

hc




2
Mmv~max
Evyumax = T = eUsan
E
KUHmax
2
my
2
max
eU
3art
4.1.5 JlaBiieHue cBera.




JlaBmeHwe cBeTa HA  TOJHOCTBIO  OTPAKAIOIIYIO

IMOBCPXHOCTH n Ha IIOJIHOCTBIO orjionarouyro

MTOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [Inanerapnas MojeIb aToMa
[Toctynatel bopa. M3nyuenue u moriomieHne (OTOHOB
MIPU [IEPEXO/IE aTOMA C OJJHOTO YPOBHSI SHEPTUHU HA IPYTOM:
he
4.2.2 'hvnur = o = |EH _EH-J|
S
JIuneliuaTeie CIEKTPBHI.
CrnexkTp ypoBHEH 3HEPTrUU aToMa BOJOPOIa:
4223
—13,63B
E =——— n=123 _.
e
4.3 OU3MKA ATOMHOI'O SA1PA
431 Hyknonnas monens siipa I'eiizen6epra — iBanenko. 3apsiy
o saapa. MaccoBoe unciio sjapa. M3oTonsl
PannoakTHBHOCTE.
Anbda-pacnan:
A A4 4
-X—>5Y+ 5He
bera-pacnan.
DINeKTpOHHBIN B-pacnai;
4.3.2 . N 0
X Y+ je+v,
[TozutponnsIii -pacnan:
A A 0=
sX—=0Y + jé+ v,
'amma-n3nydyenue
3aKOH paJIMOaKTUBHOIO pacnaja:
-t
433 N(&) = No =2

N(@)




ITycth m — Macca paAMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




434

SInepusle peakuuu. [lenenue u CUHTE3 S1Ep
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