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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepanbHON pabodeil mporpamMMmbl BocnuTaHus W KoHmenmuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaqusyomux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTo TpeaMeTa ¢ Yy4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTMKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  O0OydaroIuXcsl.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)abIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JUIA MPOJODKEHHS OOpa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nmporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOJa€HHOM
YPOBHE, SBJIIETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IJIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YIIbTAaThl IO TOJaM 00yUYECHHUS;

coJepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPAMM.

[TporpamMMa no ¢pu3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABISIET BO3MOXHOCTH JUISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
NOJIXOJOB K NpenoAaBaHuio (U3UKH HAa YriIyOJEHHOM YypOBHE NHpPU YCIOBUU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbINH Kype GU3HKH — CHCTEMOOOpa3yoIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHHE U aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpeNeIuiio XapakTep W OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyuYEHHUs HOBBIX MaTEepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyyaronierocsi, B popMHUpOBaHUE YMEHUI NMPUMEHATh HayYHBIA METOJ MMO3HAHMS
IIPU BBIMOJTHEHUU UMU YUE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pU3uKd
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT MCIOJb30BAHUE
I'YMAaHUTAPHOTO TNOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

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

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. i Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBytomero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANN B KaXKJIOM U3 3THUX KJiaccoB. BTopoii cnocod — 310 uHTerpaius padot
IPAKTUKyMa B CHUCTEMY Ja0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCS B MpoOLEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIaroBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPECTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYILIECTBISIETCA
ydacTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHUE yIeseTCs PEIICHUIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTHU KaK W3 OJHOTO pasjiena Kypca, TaK U HHTErpupys
NPUMEHEHNE 3HAaHUH U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUM M TIPOIIECCOB B OKPY’Karollel JKM3HU, TpeOyrolre BbIOopa GhU3NIECKOn
MOJIEJH JUJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOosEHHOrO YpOBHS HAa YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4daTbCid B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3UKM OODKHO OBITH HEOOXOIMMOE J1abopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHUYeCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1oBaHME.

JemoHCcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHH.

JlaGopaTopHoe 000OpyIOBaHME I YYCHUYECKHX TMPAKTHYECKUX pPaboT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTHueckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYJIOBAaHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU HENSIMU U3Y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpoBaHHEe HWHTEpeca M CTPEMJICHUS OOy4YarolMXcd K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTpOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreynBaeTCsl pelieHneM CIEIyIoMMX 3ajad B
npouecce U3yyeHus Kypca (U3MKU Ha ypPOBHE CPEHETO 00I1Iero 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYlO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dopMUpOBaHHE YMEHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (U3HUECKON
MOJIENI, AJEKBaTHOW YCJOBHMSM 3aJadyd, B TOM YMCIE 3aJad HHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUe YCJOBHM [JIsi pa3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaIbHON ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
poBeNeHUs] J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyeckas Teopusl.

Ponb u mecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3MepeHre cuibl TOKa U HANPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

Ilepemeliienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

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

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTHU U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU M UX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHu4ecKue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUAOMETP,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenue nBukeHus Tena, OpoIeHHOro rOpu30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIy JNaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEA.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEPHOJIa OOpalleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MAaI€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. J[BUkeHNEe HEOECHBIX Tel
M X CIIyTHUKOB. 3akoHbl Kennepa. [lepBasg kocmuyeckass CKOPOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

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

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Frp(N).

WccnenoBanne NBrKEeHHsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

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

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHibl. [loTeHHManbHAsE >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
SHEPrus Tejia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnmansHas 3Heprus tenna
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpu W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOILECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIN MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne 2HEpruu Telia Mpy COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM WM MOTEHLUHAIbHOW SHEpPruil MpH
JIEWCTBUU HA TEJIO CHUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmnybca Tejia 1o TOpPMO3HOMY ITyTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIISE ¥ MOIITHOCTH CHJIBI
TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne cOXpaHEHUs] UMITYJIbCA TIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

OmnpeneneHue padOThl CWIBI TPEHUSI TPU ABWKEHHHM Tejla MO HAKJIOHHOW
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KMHeTnyeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrxeHue. XapakTep JABUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojeneii. Macca u
pa3mepsl MoJiekya (atomoB). KonnuecTBo BemectBa. [loctostHaas ABoraapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. lllkama
temneparyp Llenbcust.

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

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C I[IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOTO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYIJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoIecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH M XOJIOTHOM BOJIOM.

M3yuyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHJOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKONW CUCTEMbl. BHelHre u BHyTpeHHKE napaMerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIIOBOMY PaBHOBECHIO.



Mopnenps wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMInepaTypbl. BeipaxxeHue 1uisi BHYTPEHHEW SHEPTUH OAHOATOMHOTO HJIEAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKE. Brruncienue paboTel o rpaduky
mpoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 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
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Makcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHHE OKPYKAKOIIEH CPe.Ibl.

TexHHYecKue yCTpONCTBAa M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIUS «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHs OMOOPTaHUYECKOTO TOILTUBA AJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue Temneparypsl pu aainadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbroTepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMITepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHieHcanus. Micnapenue u kumenue. Y neapHas TerioTa
napooOpa3oBaHusl.

HacelleHHble W HEHacChIIeHHbIE TMapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpAaTypbl KUIIEHUS! OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedpopmanuu TBEpRoro Tena. Pactsykenue u cxartue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYKHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsDKeHHE. K03 GUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBieHus. J[aBaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TerioBoe paciupeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiIeHUS.

Mopenu HEHBFOTOHOBCKOM KUJKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHHUS.

N3mepenne moayns FOnra.

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

Paznen 4. JiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, JUANEKTPUKA U MOJYHPOBOIHUKU.
DneMeHTapHbIN JIEKTPUYECKHN 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyioHa.

DJeKTpudecKoe nose. Ero neicTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  mois.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAIOB JUJISl  JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOJHOrO, TaKk U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uluy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMepHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

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

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruyeckas
IIPOHMIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapaiutennbHOE CoeqMHEHNE KOHAEHCATOPOB. llocnenoBarenbHoe coefnHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEpPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

O1ieHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B €N, COAEPIKALLIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusl CyliecTBOBaHUSI TMOCTOSIHHOTO DJIGKTPUYECKOro TOKa. McTOYHUKH
toka. Hanpsokenue U u O/1C é.

3akon Oma i1 yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBmina Kupxroda.

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



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKkoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUH.

Hemoncmpauuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS L PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3Mmepenne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D1C 1 BHYTPEHHETO CONMPOTUBJICHUS UCTOYHHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXK/y MOJIFOCAMU UCTOYHHKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu ¢ pazuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.



[TomynmpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

DJIeKTpUYeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTD BO3IyXaA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UcTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3rYecKUil MPAKTUKYM.

Cnioco0s1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ouonoruu, XMMHUM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, rumnoresa, (pusmyueckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydeHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJIUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DJIEKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHE), ABUTATENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBBIE IPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

W3yueHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
MPOJOJIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

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

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBolicTBa yJbTpa3ByKa U €ro MIPpUMEHEHUE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MIEPEX0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3
TrpaHully pa3zena AByX ONTUYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKON
cpepuueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTENIBHOTO IOKa3aTes
IIPEJIOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEpEpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHUsI B CUCTEME U3 MJIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHiia.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIICHUE JJTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mmepbl 00JacTH JIOKAJIM3alMu JABWXKYyILIeHcs vactulbl. KopmyckynspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiouieHre (GOTOHOB MPH MEpexoie aToma ¢
OJIHOTO YPOBHSI SHEPTUU Ha JIPYTOMH.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM Oera-
pacnan. 'amMa-nu3inyyeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO W3Iy4YCHMs. BIusHME pATMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIZICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCIEIOBATEIBHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU W 3Botouu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TOTPEITHOCTH U3MEPCHHUH (PU3MYCCKUX BEIIMYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MounekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTpOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATH3UPYIOIICH,  OOBSCHUTEIBHOW W  IMPOTHOCTHYECKOW  (YyHKIUH
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeameTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C YUYETOM COIEPKATEIIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YypPABHEHHW. TpPUTOHOMETPUYECKHE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yIbTPa3ByKOBass JUArHOCTUKA B MEJULIHMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTIMYECKON PEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX Y/,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHuTOB,
ANEKTpOoJBUTaTENb AKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaauOIPUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBU-meub, yabTpa3ByKoOBas JUArHOCTUKA B TEXHHKE,
MPOCKITMOHHBIN amnmapar, BOJOKOHHAsI ONTUKA, COJIHEUHAsl OaTtapes, CIyTHUKOBBIC
NPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

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



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrlie ucciienoBarejLbCKue 1eHCTBUA:

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4eOHO-MCCIIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJA/JE€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBSI3W U AKTyaJM3UpOBaTh 3ajiady,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JTIOKa3aTelIbCcTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapameTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THOPMALIMK (PU3NUECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBIIATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONH padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacumMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYyalluH, BBIOOpa BEPHOT'O
pelIeHNUS;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHMUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIu3e Ppe3ybTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTMXKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy OO0yYarolUXcs

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

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHS COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYTMX, YUYWUTHIBATH €ro MpPH OCYIIECTBICHUHM OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE pe3yJIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW  (QYHKUMH  (U3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIeed PU3NYECKUX TEJ U IIPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
a0CoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCOTIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHsS (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl U SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3aKkOoHbl HpIOTOHA, TMpPUHLKII OTHOCUTENBHOCTH [l 'amuies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM HUCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAHEHHUs HMMIIYJIbca M MEXaHUYECKOU
HHEPrUu, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SABJICHUS, UCIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMUKN (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHILEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJI MW €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MeHneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBUS NPUMEHUMOCTH 3akoHa KyilioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr dapajes A1 31€KTPoIu3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3Ysl BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUS, KHHETUYECKasi SHEPIus,
MEXaHU4ecKasl YJHeprusi, paboTa CUIIbI, ICHTPOCTPEMUTEILHOE YCKOPEHUE,
CUJla TSKECTH, CHJIA YNOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTUS YIIPYTOl
nedopManuy Npy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HUJEaIbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENS; JICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1apa B BaKyyMe M B JUAJIEKTPUKE, MOTEHIIUA
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOIABHXKYILASL
cuia, Cujia TOKa, HalpsKeHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JNBIKEeHUE, NTUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TEIUIONEPEAAYH, ICKTPU3ALMS TEJ, IKBUIOTEHINAIBHOCTh MOBEPXHOCTHU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JIPYTOM C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIIHOCTE  M3MEpPEHMH, JelaThb  BBIBOABI MO  pe3yJjbTaraM
WCCIICIOBAHUS;



IPOBOANTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIMYUH, MNPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJNbTaTbl U JENaThb BBIBOJ O CTaTyCcE MPEIIOKEHHOM
TUIIOTE3BI;

coOJII01aTh MpaBuia 6€30MacHOro TpY/la MpU IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa U  Yy4yeOHo-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00pPaTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyeCcKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuecKoil Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
IPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPU MCHOJIb30BAHUM MATEMAaTUYECKUX METOJOB pPEIICHUS 3a/ad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUIEHUS C YYETOM MOJTYYEHHBIX
pE3yIbTaTOB;

peniaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3leioB Kypca (PU3MKH, a TAK)KE UHTErpaluu 3HAHUU U3 IPYTHUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LIEMOYKY PacCyXJIEHUI ¢ ONOPOI HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

MPUBOJIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
MPUPOAOTIOIB30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKM W TEXHOJIOTUM JJi1 JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTU, TPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEIbSBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TIpylIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATh BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCHOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIIOTHYECKOU, COLMATIBLHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JajbHEWIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
busndeckoil Teopud B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM pAIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnnyaTh yCIOBUS IPUMEHUMOCTH MOJIENei (PU3NUYECKUX TEN U IPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Sijpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH BJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHHUS,
UCIIOJNIB3Ysl OCHOBHBIE IIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IL€NU CO CKOPOCTBIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSCHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
doTordexra, mepBuiit 1 BTOpoi nmocTynarsl bopa, MpUHIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJ U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmnana);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IMOTEHUUAJIOB, DJIEKTPOJABWXKYILNAS CUJIA, HUHIYKIUA
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABIKYIIASL CHUJIA CAMOMHAYKIMH, HSHEPrus MAarHUTHOTO IO
MIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTHS, SHEPTUs
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUs CBSI3U S1Ipa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHuTHAsI MHAYKIIUSI, CAMOUHIYKIIUS, pe30HAHC, MHTEep(EepeHITUs
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (botorddexr), anvda- u 6eTa-pacnasl saep,
raMmma-u3naydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHAN3a U
paboThI N1a3zepa;

ONpENENATh HaIlpaBiI€HUE WHIYKUWHA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIBL30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl IOJTYYEHHOW 3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JeiaTh  BBIBOABI MO  pe3yjbTaram
UCCJIeI0BAHNUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYCHHbIE PE3YyJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3HI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 0€30MacHOro TPY/la MPU IPOBEICHUN UCCIIEI0BAHUI B
paMKax  y4eOHOro  OSKCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOMN
dbu3nUecKoil MOJENbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThbl (PU3UUECKUX TEOpHUil
IpU  HCHOJIb30BAHUM MAaTEMAaTHMYECKUX METOJOB pelIeHusl  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOIYYEHHBIX
pEe3yIbTaTOB;

pelarth KayeCTBEHHBIC 3ajayd, TpeOyrolrue NPUMEHEHHUS 3HAHUN U3
Pa3HBIX pa3leyoB Kypca GU3MKH, a TAK)KE MHTETPAIllUU 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXACHUN ¢ ONOPON HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3HYECKUE SBICHUS;

HCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apYyOCKHBIX YUEHBIX -(DU3HUKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATETLHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKAd W TEXHOJOTUW JUIsi JaJbHEHIero pa3BUTHUS UYEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMANUEH (PU3UUECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJIy4yaeMyl0  HMHQOpMAlMIl0 U OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTarh B TpyIIE C HMCIOJHEHUEM pPa3IUYHBbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENETATh AEATENbHOCTD
B HECTaHJApPTHBIX CUTYyallUsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJO0r0 U3
YYaCTHUKOB T'PYMIIbI B pEHICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaymiel npohecCuoHaNbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrposbubie IIpakTHyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgea 1. HAYYHBI METO/I IO3HAHUSI ITIPUPO/IbI
1.1 Hayunsrii MeTOA IO3HAHKS IIPUPOJIBI 6 bubmorexa [JOK
) Y A PHpOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 10 1
nHeMariia https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.2 1
Junamiia 0 https://m.edso0.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 Cratuia TBEpaoro Tena > https://m.edsoo0.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXAHHKE 0 hitps-//m.cdsoo.ru/fl6b68d7
Uroro no pazaeny 35

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJICKYJIIPHOKHHETUYECKON TEOPUHU 15 1 buommorexa [OK
: yop p https:/m.eds00.ru/f16b68d7
b K
3.2 Tepmoaunamuka. TemnoBsle MalMHbL 20 1 nommorexa O

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
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13 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 49
Paznen 4. DJJIEKTPOAUHAMUKA
bubmuoreka [JOK
4.1 24
UEKTpIIEcioe nore https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.2 IT i i 24
OCTOHBIH SCKTPHHACCII TOK https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 Torat B pasmiieIx cpesax 6 https://m.edsoo.ru/f1 6b68d7
Uroro no pazneny 54
Pasznen 5. PUSMUYECKHUI MPAKTUKYM
. bubnuorexa [JOK
5.1 ) 16 16
HSHACCKHI NParTiM https://m.edsoo.ru/f16b68d7
Hroro no pasneny 16
bu6mmorexa [IOK
P 1
C3CPBHOC BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aesioB H TeEM nudpoBLIe
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJINMHAMMUKA
1.1 MaruutHoe noie 14 bubmmorera [TOK
https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
1.2 13 1
IEKTPOMATHHUTHAS MY KIH https://m.eds00.ru/39859¢f1
Hroro no pazneny 27
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 Mexannueckue KoeOaHus 10 bubnmorexa [IOK
https://m.edso00.ru/39859¢f1
bu6nmoreka [JOK
2.2 1
DNIeKTpOMarHuTHBIE KoJieOaHus 5 https://m.edsoo.ru/39859¢f1
23 MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bu6nmoreka [JOK
24 O 25 1
frrHka https://m.edso0.ru/39859¢f1
Hroro no pazneny 60

Pa3znen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5 1

bubmuorexa [JOK
https://m.edso00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
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Pasnea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
4.1 K - 7| 1
OPTYCKYIFIPHO-BOTHOBOM JyalHsM > https://m.eds00.ru/39859¢f1
bubmuorexa [JOK
4.2 D 5
HBHKa atoma https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YacTHI] https://m.eds00.ru/39859¢f1
Hroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bubmuorexa [JOK
A 12
5 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU https://m.cdsoo.r/39859f1
Hroro no pazneny 12
Pa3zaen 6. PU3SHYECKUM TIPAKTUKYM
bu6nmoreka [JOK
1 o i 1 1
6 MSHHACCKIH TIParTHIYM 6 6 https://m.eds00.ru/39859¢f1
Uroro no pazaeny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.eds00.ru/39859¢f1
u3ydeHuu kypca puszuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 1
CICPBHOC BpeMA 0 https://m.edso00.ru/39859ef1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
| ®uszuka — pyHIaMeHTalbHas HayKa O | bubnmnoreka [JOK
pupoze https://m.edsoo.ru/1beef346
) Hayunslii MeTO MO3HAHUS U METO/bI 1 bu6mmorexa [IOK
rccaea0BaHus GU3HMYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
bu6mmoreka [IOK
3 no3Hanus npupoasl. Habmoaenue u 1
https://m.edsoo.ru/34¢49931
HKCIEPUMEHT B (U3UKE
4 Crioco0b1 m3MepeHust PU3HMIECKUX | bubnunoreka [JOK
BEIIUYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHUTEILHAS
5 MOTPEIIHOCTH U3MEPEHUN 1 bubmorexa HOK
p p https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYUH
MopenupoBanue B pusuke. Ponb u
MecTO (H3UKU B (POPMHUPOBAHUH
6 COB eM(I;HHOfI Ha(bq}II)Oﬁ Ea THHBI 1 bubmorexa HOK
p Y . p https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JAEATEIHHOCTH
Iroaei
Mexanunueckoe aBmxkenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh | bu6mmorexa [IOK

MEXAaHUYCCKOI'O ABMKCHUA. HpﬂMaH u
o6paTHa;1 3aJa4ul MCXaHHUKH

https://m.edsoo.ru/e9a52{02
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Panuyc-BekTop maTepuanbHON TOUKH,
€ro MPOEeKIUU Ha OCH KOOPJIHHAT.

bubmuoreka [JOK

8 Tpackropus. Hepeveuente. https://m.edsoo.ru/30a108a5
CxopocTb. X mpoeKuuu Ha OCH
KOOpAMHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 neuxenue. ['paduyeckoe onrcanue bubnmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edsoo0.ru/89ba7190
JBUKEHUS

10 CrnoxxeHue nepeMenieHni u bubnuorexa [JOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe nBUKEHHE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnmnoreka [JOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanmue

12 MPSMOJIMHENHOTO IBUKEHUS C bubmmorexa [IOK

https://m.edso0o.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoboaHoe nageHue. Y CKopeHue

13 CBOOOJTHOTO TIaJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOPAUHAT, CKOPOCTH, YCKOPEHUSA OT https://m.edsoo.ru/f738109¢c
BPEMEHHU U UX Tpaduxu

14 JIBu>keHue Tena, OpOIIeHHOTO MO/ bu6mmoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonunerinoe 1BUXEHUE.

JIBrKEHHE 10 OKPYKHOCTH. YTJI0Bast
15 U JUHenHas ckopocts. [lepuon n bubmmorexa [OK

yacrora. [[eHTpocTpeMuTenbHOE U
MIOJTHOE YCKOPEHHE

https://m.edsoo.ru/33196fbe
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KonrponsHas pabora o Teme

bubmuorexa [JOK

1
6 "KunemaTtuka" https://m.edsoo.ru/1242£32¢
IIepBb1it 3ak0H HbroTOHA.

17 NHepuuanpHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

13 Cuna. PaBHOZIEHCTBYIOIIIAS CHJIA. bubnnoreka [HOK
Bropoii 3akon Herotona. Macca https://m.edsoo.ru/141d3837

19 Bzaumopeiictue ten. Tperuit 3akoH bu6mmoreka [IOK
HrroTona https://m.edsoo.ru/57dba505
[IpuHIMIT CyTIeprIO3UIUU CUJL.

20 P;)mellilne 3ay aqua n I:/IMCHGHI/IG bubmorexa LHOK

8 P https://m.edsoo.ru/bdf997f
3aK0oHOB HproTOHA
3aKOH BCEMUPHOTO TATOTCHHUSI.
21 3KBI/IBaJIeHTIfOCTI> ABUTALIMOHHOM U bubmmorexa [IOK
. P . https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

” Cuia TSKeCTU U yCKOPEHHE bubnmnorexa [JOK
CBOOOHOTO MaJeHUs https://m.edso0o0.ru/22757f26
JIBr>keHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnorexka [JOK

23
KOCMHUYeCKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUABI CUI
T eHI/ISIp )IBHmeIfHep B JKUJIKOCTHU U bubmorexa LIOK

25 P ] https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHHUS
Cpensl

https://m.edsoo0.ru/2cb29676
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Jasnenue. I'mapocraruueckoe

bubmuorexa [JOK

26 napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnunoreka HOK

27 ITocTynarenbsHOE U BpallaTeIbHOE bubnuoreka [IOK
JIBUJKECHUE TBEPJIOrO Tea https://m.edsoo.ru/2b95d57¢

73 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
BpauieHus. [1nedo cubl https://m.edso0o.ru/653d3459
CnoxxeHue Cuil, IPUIOKEHHBIX K

29 TBEpAOMY Teily. LleHTp TskecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPJIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus

30 Permrenue 3amau bubmmorexa LHOK

https://m.edsoo.ru/dc1caacO

31 KonTponbnas pabota no teme bubnuorexa [JOK
"lunamuka. Cratuka TBepaoro tema" https://m.edsoo.ru/9f5a574c¢
NMnynsc MaTepuabHOM TOYKH,
CUCTEMBI MaTepUATTbHBIX TOYCK.

32 LlenTp Macc cucTeMbl MaTepuaIbHBIX f;f:j;if:;;gﬁﬁbb&%b
Touek. TeopeMa 0 IBM>KEHUU ILIEHTPA
Mmacc
Nmitynbe cuibl U1 U3BMEHEHUE

33 HMMITyJIbCa TeJa. 3aKOH COXpaHEHUs ngj;i?:g;gﬁizs 04291
HUMITyJIbca. PEakTUBHOE JIBIIKEHHE
MoMeHT uMIlybca MaTepUAIBHON

34 touku. [IpencraBienne o coxpaHeHUN bubnmnoreka [JOK

MOMCHTA UMITYJIbCAa B HECHTPAJIbHBIX
II0JIAX

https://m.edsoo.ru/d6532eb9
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bubmuorexa [JOK

35 Pewrenue 3anau
A https://m.edsoo.ru/f7706d63
PaGora cunbl Ha MajoM U Ha
36 KOHEYHOM NIE€PEMEILICHUH. bubnmoreka [JOK
I'paduaeckoe npeacraBiaeHne pabOTHI https://m.eds00.ru/913974c7
cHIIbl. MOIIHOCTH CHJIBI
Kunernueckas sueprus. Teopema 00
. bubnmoreka [JOK
37 W3MEHEHUN KMHETHYECKOW SHEPIUU
. https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[ToTennmanbHble U HETIOTEHIIUATLHBIE
bu6mmorexa [IOK
38 cwibl. [loTeHManbHas 3HEprusl.
https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKOpocThb
Tperbs KocMuueckast ckopocTb. CBsi3b
paboTHI HEMOTEHIIMATBHBIX CHII C
. bubmuorexa [JOK
39 M3MEHEHUEM MEXaHUYECKOH 3Heprun
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
40 Yy E:HGHI/IG Bey Hp};IJII/I TUTSL UAeaIbHON bubmnorexa LIOK
P pHY https://m.edsoo.ru/f30f43b6
KHUJKOCTH
A1 KonrtponbHas pabora no Teme bubnuoreka [IOK
"3aKOHBI COXPAHEHHUS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PazBuTue npeacraBieHuii 0 npupoie
47 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Iuddysus. bpoyHosckoe https://m.edsoo.ru/b0a4445f
JBUYKEHUE
CrtpoeHnue ra3000pa3HbIX, KUJIKUX U
bu6mmoreka [IOK
43 TBEPJBIX TeN. XapaKTep ABUKEHHUS U

B3aHMMOJCHCTBHUS YaCTHUIl BEIISCTBA

https://m.edsoo.ru/c44d02¢e2
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Macca u pazMepsl MOJIEKYJ (AaTOMOB).

bubmuorexa [JOK

44 KomnuectBo Bemectna. [locTosannas hitps://m.cdsoo.rw/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
[Tkana Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 Pemere sanat https://m.edsoo.ru/153 1aba5
. bubmuorexa [JOK
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI hitps://m.cdsoo.ru/1 deb2367
43 YpaBHenue Menpeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3anau https://m.edsoo.ru/8d12¢328
49 AGcomtoTHas TemnepaTypa. 3akoH bubnnoreka [JOK
JanbpToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaabHOM rase ¢ bubnnorexa [HOK
MOCTOSHHBIM KOJIMYECTBOM BEIIECTBa https://m.edsoo.ru/68878d51
I'padnueckoe npeacraBieHne
51 Hfog)poueccom i;;TepMa, n30X0pa, bubmmorexa [TOK
https://m.edsoo.ru/1344327b
n3zobapa
52 OcnoBHoe ypaBHeHne MKT Brommorexa LHOK
https://m.edsoo.ru/c8094721
53 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/10265a05
CBs13b a0COMIOTHON TeMIIepaTyphl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
54 CpeaHel KHHETUYECKON YHEPTUEN https://m.edsoo.ru/c38af875

MOCTYNATCJIBbHOI'O TCIIJIOBOT'O
JIBIDKEHMS €€ 4acTHI]
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O0001IeHYE ¥ CUCTEMATU3 AU

bubmuorexa [JOK

55
3HaHu# 110 Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonrponsHas pabora o Teme bubnuoreka [IOK
"OcuoBel MKT" https://m.edsoo.ru/13adad59
TepmoamHamMuueckas CUCTEMA.
3agaHue BHEMIHUX yciaoBui st T/
cucTtembl. BHellIHME U BHYTPEHHUE
57 mapameTtpsl. [TapameTpst T/I cuctemsl bubmmorexa [OK
PaMeTpbl. Liapametp https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHHe 3HAYCHUS BEJTUYHH,
OIHMCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.
58 Camonpown3BoiibHas penakcarus T/ bubmorexa HOK
p p https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monenb uaeaabHOTO Ta3a B
59 TepMOJUHAMHUKe. Y CJIIOBHUS bubnmorexa LIOK
p T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIH
VpaBHeHue MeHnpaeneea-Knaneipona
60 I/II];LI aXeHHe JJIs1 BHYTpeHHe! ’ bubmmorera [TOK
p yIp https://m.edsoo.ru/bal 178d0
SHEPTUU
BrIpaxxenue i1 BHyTpEHHEN SHEPTUH
61 OJIHOATOMHOTO HJICAJIbHOTO Ta3a. bubnuotexa [JOK
KBa3ucraruueckre 1 HeCTaTHUECKUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DOnemeHTapHas paboTa B
2 TepMoANHamMuKe. Beraucienue bubnnoreka [JOK

paboTsl o rpaduKy mpoiecca Ha pV-
auarpamme

https://m.edsoo.ru/741d5738
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Tennonepenaya xak crocod

bubmuorexa [JOK

63 W3MEHEHUs BHYTpeHHel sHepruun T/] hitps://m.cdsoo.rw/3d734561
cUCTEMBI 0€3 coBepIIeHUs PadOThI

64 KonBekuusi, TEmIonpoBOIHOCTb, bubnnoreka HOK
H3IIy4YeHHue https://m.edsoo.ru/157b54cd
KonunuecTtBo TemnoTel. TennoéMKocTh

65 Tena. Y ienpHas u MOJIsipHas bubnnoreka [HOK
TEINIOEMKOCTH BELIECTBA. Y JeJIbHAs https://m.edsoo.ru/7ba67355
TEIJI0Ta CTOPAHMSI TOILJIUBA

66 Pacuér xonnyecTBa TEIIIOTHI IPU bubnuorexa [JOK
Ternjonepeaayde https://m.edsoo.ru/1db5ad4e

67 [TonsTre 06 aquabaTHOM mporiecce. bubnuorexa [JOK
[TepBrlii 3aKOH TEPMOAMHAMUKHU https://m.edso00.ru/d8098824
KonuuecTBo TemnoTs! u paboTa kKak

68 Mepbl U3MEHEHUSI BHYTPEHHEN bubmmorexa LHOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl
BTopoii 3ak0H TepMOJIMHAMUKY AJIs

69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f41464
MIPUPOJTHBIX MPOIIECCOB

70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmoreka [IOK
mammuH. KITJ] https://m.edsoo.ru/2¢945513

71 MaxkcumanbsHoe 3HaueHue KITJI. I{ukn bu6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9

bu6mmorexa [IOK
72 Pemterne safas https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHE aCIICKTHI bubmuorexa [JOK

HCITOJIBb30BaHHUA TCIIJIOBBIX

https://m.edsoo.ru/9867aaa7
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nsurareiseil. TernoBoe 3arpsi3HEHNE
OKPY’KaIoIIeH cpebl

74 Pemenue 3agau bubmorexa HOK
https://m.edsoo.ru/c8c70432
O06001IeHNEe U CUCTEMATU3 AL
75 3gaHu# 1mo teme "TepmoauHaMuKa buGnnorexa LIOK
P ' https://m.eds00.ru/28d62b3f
TemioBbie MaIIMHBI
KontponbHas paboTa mo teme
76 "TepmoauHamuka. TermioBsie bubmnorexa LIOK
P | ' https://m.edsoo.ru/1b6e26¢5
MAIIHHBI
[TapooGpa3oBaHue U KOHICHCAITHS.
bubmuorexa [JOK
77 Hcnapenue u kuneHue. Y enbHas
https://m.edsoo.ru/6f8¢6777
TEIUI0Ta NapooOpa3oBaHUs
HacebimeHHbie 1 HEHACHIIICHHBIC
napel. KauecTBeHHAs1 3aBUCUMOCTh
TJIOTHOCTH Y JIABJICHUSI HACHIIIIEHHOTO
73 rapa oT TeEMIIEpaTypbl, UX bubnuoreka [IOK
HE3aBUCUMOCTH OT 00BhEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JABJICHUS B
KUJIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U bubnunorexa [JOK
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edsoo0.ru/30ebbb79
bubmuorexa [JOK
80 Pemenue 3agau
s https://m.edsoo.ru/18e¢95ff3
Tsépnoe teno. Kpucrammueckne u
bubmuorexa [JOK
81 amopdHbIe Tena. AHU30TPOMIHS

CBOICTB KpHUCTAJJIOB

https://m.edsoo.ru/20a88a03
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[InnaBneHue n KpUCTATUIU3ALIMSL.

bubmuorexa [JOK

82 VY enbHas TenaoTa miaBJICHUs. hitps-//m.cdsoo.r/6ec9 1 cOf
CyOnumarus
Hedopmariu TBEpAOTO TENA.

23 Pactskenne u cxxatue. CaBur. bubmuorexa [JOK
Monyins FOnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TennoBoe paclIMpeHue KUJIKOCTEN U

%4 TBEPABIX T€I. AHTAPMOHU3M bubnuoreka [IOK
TEIUIOBBIX KOJeOaHMil yacTHIl https://m.edsoo.ru/7ba5Sedf2
BEIIECTBA

85 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnnoreka [JOK
nepexomax https://m.edsoo.ru/97a0672f

bubmuorexa [JOK

86 YpaBHEHHE TEIJIOBOTO OajlaHca hitps://m.cdsoo.rwab1521 b

bu6mmoreka [JOK

87 Pemerte sanax https://m.edsoo.ru/8ab7f40d
[ToBepXxHOCTHOE HaATSKEHUE.

28 Kanunnspuseie sanenus. Jlapnenue bubnuoreka [IOK
10/ UICKPUBJIEHHOM MOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
x)unkoctu. Popmyia Jlamiaca
O06o00611eHre U cucTeMaTH3aus

29 3HaHU# no TeMe "ArperaTHbie bubnunorexa [JOK
cocTosiHus BeniecTa. Da3oBbie https://m.edso0o.ru/0b52575¢
nepexoasr"

KonTponbHas pabota mo Teme
" bubnmoreka [JOK
90 ArperatHble COCTOSIHUSI BEIIECTBA.

®da3oBbIe niepexoabl"”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa

bubmuoreka [JOK

91 AJIEKTPUYECKUX 3apsI0B.
P DA https://m.edsoo.ru/1aff445f
[IpoBOIHUKY, TUATEKTPUKHU U
MOJYTIPOBOIHUKU
DneMeHTapHBIN AEKTPUIECKUI
92 3apsij. 3aKOH COXpAaHEHUs bubmmorexa [IOK
P P https://m.edsoo.ru/f49afd24
3JIEKTPUYECKOTO 3apsiia
93 Bzaumopeiictue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsbl. 3akoH Kynona https://m.edso00.ru/445b7746
bubmuorexa [JOK
94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnorexa [HOK
HA BJIEKTPUYECKUE 3aPsIbl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HaANPsHKEHHOCTH 3JIEKTPUUYECKOTO bubmorexa HOK
p p https://m.edsoo.ru/3dac6957
noist. OTHOPOJIHOE IIEKTPUUECKOE
rnoJse
IToTeHIMaTBLHOCTH
bu6mmoreka [IOK
97 AIEKTPOCTATUUECKOTO 1oJIsl. Pa3zHOCTh
https://m.edso00.ru/80021447
MOTEHIMAJIOB U HANPSKEHUE
[ToTennmanpHas YHEPTUS 3apsiia B
08 AIEKTPOCTATUUECKOM II0JIE. bubnmoreka [JOK

[ToreHiman 3J1eKTPOCTaTUYECKOTO
oSt

https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U

bubmuorexa [JOK

99
PasHOCTH TIOTCHIMATNOB A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO MO
100 [IpuHnun cynepno3unun bubnuoreka [IOK
IIEKTPUYECKUX T10JIEH https://m.edsoo.ru/Ocfe4abe
bu6mmoreka [IOK
101 Pemenue 3ana
HHCHHE Saad https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsaa. [lome bubnnoreka [JOK
PaBHOMEPHO 3apsDKEHHOU chephl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 11O
103 00BEMy mapa. [lone paBHOMEpHO bubmmorexa LOK
y 13 ) p . p https://m.edsoo.ru/f7a665¢ee
3apsHKEHHON OECKOHEYHOMU MIIOCKOCTH
104 [IpOBOHMKY B 3EKTPOCTATHYECKOM bubnnorexa [HOK
1oJje. Y CjaoBre paBHOBECHS 3apsiI0B https://m.edsoo.ru/32405¢eab
105 JIMDIIEKTPUKHY U NIOJIyIIPOBOJHUKH B bubnuoreka [IOK
3IIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Kongencarop. DneKTpo€MKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh bubmmorexa [TOK
A pa. P https://m.eds00.ru/845b4{73
IIJIOCKOTO KOHAEHCAaTopa
107 [TapamrensHOE COEUHEHNE bubnnorexka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnegoBarenbHOE COCAUHEHNE bu6mmoreka [JOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
109 OHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa Bubmmorexa LIOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5

https://m.edsoo.ru/27434040
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JIBr>keHUE 3apsiKEHHOM YacCTULIBI B

bubmuorexa [JOK

111
OZIHOPOJHOM JJIEKTPUYECKOM T10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3anau
O06001IeHNe U CUCTEMATU3AIIHS
. " bubnmoreka [JOK
113 3HAHUM 1O TeMe "DNeKTpUIecKoe
\ https://m.eds00.ru/5752603f
rnoJie
114 KonrponsHas pabora o Teme bubmumorexa [IOK
"Dnexkrpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBust cymecTBOBaHUs bubmmorexa [TOK
Y https://m.edsoo.ru/233311b5
MTOCTOSIHHOTO JIEKTPUUECKOT0 TOKA
116 Hctounuku Toka. Hanpsbkenue u bubnnoreka [JOK
2]1C https://m.edsoo.ru/0839al15
117 3akon OMa 1t yyacTKa LETH. bubnuorexa [JOK
DIEeKTpUYECKOe CONMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €0 bubnnorexka [JOK
JUIMHBI U TUJIOLIAAH [TONIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTBA. bu6mmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarenpHOE, MapaIeNbHOE,
120 CMEILIaHHOE COE I/IHCHI/II:; bubmmorexa [OK
A https://m.edsoo.ru/236f7e07
MIPOBOJIHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnuotexa [JOK
121 aneKTpudeckux nenei. Ipasuna

Kupxroga

https://m.edsoo.ru/1794¢£37
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bubmuorexa [JOK

122 Pemenne
HHICHHE 3a1ad https://m.edsoo.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605¢5¢
bubmuoreka [JOK
124 P
ClicHue sajad https:/m.eds00.ru/6761bf0f
MOIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TerroBass MOIITHOCTH, BRIJIC/IsIEMAast Ha bubmotexa [IOK
B » BRI https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [IOK
126 P
CILICHHE 3a/a1 https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpEeHHEE CONPOTUBIICHUE bubnuorexa [JOK
MCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa i MOJIHOM (3aMKHYTOH) bubnnoreka [JOK
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221f401b
bu6mmoreka [JOK
129 P
CILICHHIE 3anat https://m.edso0.ru/3580b679
bu6mmoreka [JOK
130 M
OIHOCTL HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
OPOTKOC 3aMBIKaHHE https://m.edsoo.ru/546£5632
132 Konnencarop B 11enu mocTosSsHHOTO bu6mmoreka [JOK
TOKa https://m.edsoo.ru/3536813¢
bubmuorexa [JOK
133 P
CILICHHE 32724 https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme bubmuorexa [JOK

"IIoCTOSIHHBIN 2JEKTPUUECKUI TOK"

https://m.edsoo.ru/a7340a29
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Pemenue 3agay no reme

bubmuorexa [JOK

135
"TlocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3anau mo reme bubmuorexa [JOK
"[locTOSIHHBIN 7€KTpUUECKUI TOK" https://m.edsoo.ru/eb5d4687
O60061eHre U cucTeMaTH3alus
137 3HaHui no teMe "llocTosHHBIN bubmmorexa [TOK
o " https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonTponbhas pabota mo teme bubnuorexa [JOK
"TlocTOSIHHBIN AIEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 a3JII:‘E)HI)IX BE efTB f;lnelc WYECKUM bubmmorexa [TOK
P HHECTR. JUICKTP https://m.edsoo.ru/da794295
TOK B MeTaJiaXx. CBEpXIpOBOAUMOCTD
DIEeKTpUYECKU TOK B pacTBOpax u
140 acIuiaBax 3JeKTPOJIUTOB. 3aKOHbI bubmmorexa LHOK
P P ' https://m.edsoo.ru/4b423491
@apanes U1 JIEKTPOIn3a
bu6mmoreka [JOK
141 One €CKUi TO azax. [Ima3zma
JICKTPHHCCIHIM TOK B Tasax. LUIasM https://m.eds00.1ru/92d92£76
142 ONEKTPUYECKUN TOK B BAKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
143 DNEeKTpUUYECKU TOK B bubnnorexka [JOK
IIOJIYIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 o OBO OBBIE 60
TYHPOBOIHIKOBLIC TPHOOPHI https://m.edsoo0.ru/83622200
Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3MepeHue cuibl TOKa 1
bu6mmorexa [IOK
145 HaIpsKEHUS B LIETIH TOCTOSIHHOTO

TOKa IIpHu MOMOIIHN aHAJIOTOBBIX U
LII/I(I)pOBLIX HU3MCPUTCIIbHBIX

https://m.edsoo.ru/5643eas56
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146

npubopoB" uian "3HaKOMCTBO €
nudpoBoii maboparopueii o Gpu3nKe.
[Tpumeps! u3mepenus: GU3NIECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX TATYUKOB"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3yuyeHre HepaBHOMEPHOTO
JBUKEHUS C LEJIBIO OIIPEIeIICHUs
MTHOBEHHOM cKopocTh"

bubmuoreka [JOK
https://m.edso0o0.ru/f629215f

147

148

149

150

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHUH 110 HAKJIOHHOM MJIOCKOCTH"
und "ccnenosanue 3aBUCUMOCTH
IyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBH>KEHHUH"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yckopeHHsi CBOOOIHOTO
najgeHus" win "N3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yueHne qBUKEHMS Tea 110
OKPYHOCTH C IIOCTOSIHHOH 110
MOJIYJIFO CKOPOCTHIO" MIIH
"HccnenoBanue 3aBUCUMOCTH
nepuojia oOpalieHus KOHUYECKOro
MasiITHUKA OT €ro MmapaMeTpoB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue paBHOAEHCTBYIOLIEH

bu6mmorexa [IOK
https://m.eds00.ru/6960b6ef

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

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84
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151

CWJIBI IPU ABMXKCHUU OpyCKa 10
HaKJIOHHOM TJIOCKOCTHU" WIIN
"IIpoBepka rurnoTessl O
HE3aBHCHUMOCTH BPEMEHU JABM)KCHUS
Opycka Mo HAaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl'”

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHJI
yOPYTOCTH, BOSHUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIie, OT UX
nedopmanuu” wim "N3ydenue
JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUI
6moK"

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

152

du3nuecKuil MPakTUKYM 110 TEMe
"U3mepenue ko3 duiirienta TpeHus
10 BEJIMYMHE YTIIOBOTO
koa(durmenta 3apucumoct FTp(N)"
niu "UccienoBanue ABUKEHUS
OpycKa o0 HaKJIOHHOM MJIOCKOCTH C
NEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" wim "M3ydenune nBrxeHus
rpy3a Ha Bally ¢ TpeHHEM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

Pu3nYeCcKUil NPAKTUKYM IO TEME
"UccnenoBanue yciaoBU paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" win "KoHncrpynposanue
KPOHIITEHOB U pacy€T CUII
ynpyroctu" ninu "M3ydenne

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4{7
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YCTOMYMBOCTH TBEPIOTO TeEINA,
HMMEIOILETO0 TUIOIA/lb ONOPHI"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ummysbca Tena 1no
TopMo3HOoMy nyTH" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIENH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Tsru" win "CpaBHEHUE U3MEHEHUS
HMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI"
unu "HccnenoBaHue coxpaHeHuUs
HMITyJIbCA IIPU YIIPYTOM
B3auMozeicTBuu" win "M3mepenue
KUHETUYECKON YHEPIUM Tea Mo
TOPMO3HOMY ITyTH"

bubmuoreka [JOK
https://m.edsoo.ru/8561b28e

155

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3yueHune u30TepMHUECKOro
nporecca (peKOMEH/10BaHO
WCIIOIb30BaHNE IUPPOBOH
naboparopun)" wim "U3yuenue
M30XOPHOTO Tporecca’ uimn
"N3yuenne nuzobapHoro npoiecca”
nnu "IIpoBepka ypaBHEHUs
COCTOSIHUSA"

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

156

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenue yaenbpHoON
TertoéMikoctu" i "HMccnenoBanue
rpoliecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue annadaTHOroO
npouecca" win "HU3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa61
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B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIICHUS )KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHue 3akoHOMEpHOCTEN
UCHapEeHUs KUAKOCTEN" Uiu
"N3mepeHue yaenbHON TEMI0ThI
riaByieHus apaa" win "M3yuyenue
CBOMCTB HAaCBIIICHHBIX TapOB" MU
"N3mepenue abCOTIOTHON BIAKHOCTH
BO3/yXa M OLIEHKa Macchl IapoB B
nomenieHuun". smepenue

KO3 PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5

158

159

du3nuecKuil MPakTUKYM 110 TEMe
"Habumronenne npeBpalieHust SHepruu
3apsKEHHOT0 KOHEHCAaTopa B
SHEPTUIO U3TyUYEHUsI CBETOIMOAA" UITH
"N3ydeHne npoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcaTrop' win
"Pacnipenenenue pazHOCTH
MOTEHINAJIOB (HANPSDKEHUS ) U
MIOCJIE0BATEIBHOM COEIUHEHUHT
KOHJIEHCATOpOB"

PuU3NYECKU MPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHMS PE3UCTOPOB" UIIU
"N3mepenue yaenbHoro
COIPOTHBIIEHUS IPOBOIHUKOB" WK

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

bu6mmorexa [IOK
https://m.edsoo.ru/2b179d98
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"HccneaoBanne 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaiuBaHusg"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmroienue snexrponuza" uiam
"N3mepeHnue 3apsiia 0IHOBAJIEHTHOTO
noHa" wiu "UccnenoBanue

bubmuoreka [JOK

160
3aBUCUMOCTHU CONPOTUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTyphl”
nnu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKU anoaa”
PesepBusblii ypok. O0001IEHIE 1
P P . bu6mmorexa [IOK
161 cucTeMaTu3alus 3HaHUK 1o TemMe
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHeIil ypok. O600IICHHE 1
P P . bu6mmorexa [IOK
162 cHCTEMAaTH3aInsI 3HaHUH 110 TeME
" " https://m.eds00.ru/3149956b
JlmHaMuka
PesepubIiil ypok. O6001eHIE 1
P P N bubmuorexa [JOK
163 cHCTeMaTH3als 3HaHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
Crartuka TBEpAOTro Tela
PesepBHrlit ypok. O6o01ieHne u
164 CHCTzMaTmZ pm{ 3HAHUH 10 TeMe bubmorexa [TOK
" o " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXAHHKE
PesepBHrlIit ypok. O6o01IeHre 1
165 CUCTEMaTHU3allis 3HAaHUM 110 TEME bubnmoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKMHETHUECKOM https://m.edsoo.ru/de148976
teopun"
166 PezepBHblit ypok. O0001eHNE 1 bubmmoreka [IOK

CHCTeMaTHu3allus 3HaHUH 110 TeMe

https://m.edsoo.ru/Obcc77cl



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1

"Tepmoaunamuka. TennoBbie
MaluuHb!"

PesepBHelil ypok. O6o00mIeHHE 1

167 CHCTEeMaTHu3allMsl 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91

®da3oBbIe nIepexoabl"”

PesepsHEIil ypok. O000IIEHNE U
P P " bu6mmoreka [IOK

168 CHUCTEMATH3a 3HAHHUH 110 TEME 1
MCTEMATHAIA SHARMIH TIO TEM https://m.edsoo.ru/f2381c0c

"DnexTpuueckoe moie"
PesepBHrlit ypok. O6o01ienue u

169 cucTeMaTH3alMs 3HAaHUI IO TEME 1
"TlocTOSIHHBIN AIEKTPUUECKUN TOK"

bubmuorexa [JOK
https://m.edsoo.ru/3caebdal

PesepBHrlit ypok. O6o01ienue u
170 cucTeMaTH3alis 3HaHUI 10 TEME 1
"Toku B pa3innyHbIX cpeaax"

bu6mmoreka [IOK
https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 170 8 16
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
B3aumopeiicTBre MOCTOSTHHBIX
bu6mmoreka [IOK
1 MarHuTOB U IPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnutHoe nose. ['unoreza Ammnepa
BekTop MarHuTHON MHAYKIUU.

) [IpuHuun cynepno3umnumn 1 bubnuorexa [JOK
MAarHUTHBIX noje. Jlunuu https://m.edsoo.ru/4clabceb
MarHuTHON MHAYKIMU

3 MarauTHO€E 1oJIe MPOBOJIHUKA C 1 bubnuorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna Amriepa, e€ HampaBJICHUE U | bu6mmoreka [JOK
MOJYyJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK

5 Pemenue 3agau 1

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

6 IIpumenenue 3akoHa Amnepa. | bubnuoreka [IOK
DNeKTPOU3MEpPUTENHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBileHUE U

7 MOAYJb. JIBUKEHUE 3apsSKEHHON ) bubnnorexka [JOK
YacTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose

bu6mmorexa [IOK
8 Pemienue 3amau 1
A https://m.edsoo.ru/504e98c7
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bubmuorexa [JOK

9 Pao Jlope
aboTa CHIIRT JLoperta https://m.edsoo.ru/d518bedb
bu6mmoreka [IOK
10 Pemenne
HHCHHE 3akatd https://m.edsoo.ru/93617bd9
MarauTHoOe I0JI€ B BEIIECTBE.
11 deppoMaraeTuky, napa- u bubmnorexa [IOK
pP > 11ap https://m.edsoo.ru/30ff9608
JIHaMarHEeTUKH
OCHOBHBIE CBOICTBA
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.edso00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3amaa mo reme bu6mmorexa [IOK
"MaruaurtHoe 1oie" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruaurtHoe 1oie" https://m.edsoo.ru/41c4ae8a
SIBneHnE IEKTPOMAarHUTHOM
15 uHayknuu. IToTok BekTopa bubmmorera [TOK
AYKH N p https://m.edsoo.ru/b3efalcl
MarHUTHON HUHITyKIIUU
bu6mmoreka [IOK
16
IJIC munyKum https://m.edsoo.ru/48150bd8
17 3aKOH AIEKTPOMATHUTHON UHAYKITUU bubnuotexa [JOK
QDapanes https://m.edsoo.ru/ab6dec188
13 BuxpeBoe anekrpudeckoe noie. bubnuoreka [IOK
Toxu dyko https://m.edsoo.ru/15abe140
19 OJIC MHAYKIMH B ABUKYILIUXCS bubnmnoreka [JOK
MPOBOAHUKAX https://m.edso0.ru/0235¢c02
b K
20 Pemenue 3amau nomorexa IO

https://m.edsoo.ru/4dfda618
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bubmuorexa [JOK

21 IIpaBuno Jlenna
p 1 https://m.edsoo.ru/bbc22726
MuanyxktuBHocTs. KaTyika
22 WH yKTI/IBHOCTI/I B er?n bubmmorexa LOK
Y H https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa

” SAsnenue camounaykuu. IJC bubmuoreka [JOK
CaMOUHIYKLIUU https://m.edsoo.ru/7ee60cal

24 DHeprusi MarHUTHOTO MOJIsl KaTYLIKH bu6mmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11

bubmuorexa [JOK

25 Pemenue 3amau

A https://m.edsoo.ru/88f69d2b
O000I11IeHNE U CUCTEMATU3AIUS
. bubmuorexa [JOK
26 3HAHUH 110 TEME
https://m.edsoo.ru/76484025
"DnexTpoauHaMuxa"

7 KonTponbhas pabota mo teme bubnuorexa [JOK
"OnekTpoauHaMuka" https://m.edso0o.ru/8ae09b98
KomnebarennHas cucrema. Eub OK

28 CBoOoHbIe KOIeOaHus. nomorexa L

https://m.edsoo.ru/7c1db385
lMapmonuueckue koyeOaHus
Kunematuueckoe 1 JUHaAMHYECKOE
29 OIMCaHUE KOJIeOaTENbHBIX bubmorexa LOK
. https://m.edsoo.ru/87¢e9498
TIBIDKEHUH
DHepreTuueckoe onucanue. Beio
IUHAMHUYECKOTO OIMUCAHUS
. bubnmnoreka [JOK
30 TapMOHUYECKHUX KOJICOaHUH U3 UX

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

https://m.edsoo.ru/e3¢99692
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bubmuorexa [JOK

31 Ammnuryna u dasa KojieOaHui
ynau o https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
Ilepron ManeIx CBOOOIHBIX
pred . ! bubnmoreka [JOK
32 KoJe0aHnii MAaTEMAaTHUECKOTO
https://m.edsoo.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUM PYKUHHOTO MasiTHUKA
3aTyxaromue KojieoaHusl.
bu6mmorexa [IOK
33 BoinyxaeHHbie KoneOaHusl.
https://m.edsoo.ru/72¢93d09
Pe3onanc
bu6mmoreka [IOK
34 A o
BTOROACOAHA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemnrenue 3anau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢5
VYpok-koHpepenuus "Mexannyeckue
36 KOJIEOAHUS B MY3BIKAIILHBIX bubmorexa LHOK
31 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O000I11IeHNE U CUCTEMATHU3aI1sI
37 3HAHUH 110 TeMe "MexaHndecKue bubmmorexa LIOK
" https://m.edsoo.ru/eb84182f
Koae0anus
13 DNEeKTPOMarHUTHHIE KOJEOAHMUS. bubnunorexa [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUIUTYIBI 3apsifa KOHACHCATOpa C bubnnoreka [JOK
aMIUIUTYI0M CUJIBI TOKA B https://m.edsoo.ru/093f9afl
KoJe0aTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnmuotexa [JOK

uealbHOM KoJieOaTeIbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxarolue NEKTPOMarHuTHbIE

bubmuorexa [JOK

41 €0 .B CHHbIE
KOIICORHILL, DRIHYIRACHIH https://m.edso0.ru/5¢668619
AJICKTPOMArHUTHBIE KOJICOaHMs
IlepemenHsbIi TOK. Pesucrop u
42 KOHJEHCATOP B LEMH EPEMEHHOTO bubmmorexa [IOK
A P B HEHHep https://m.edsoo.ru/84836152
TOKa
13 KaTymika MHAYKTHUBHOCTH B LIETIH bubnnoreka [HOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
44 3axoH OMa 11 SIEKTPUYECKON Lienn bubnnorexa [HOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOomHOCTh IEPEMEHHOTO TOKA.
45 AMIUTMTYAHOE U IEUCTBYIOIIEE bubmorexa LHOK
e A o https://m.edsoo.ru/lcac6cdc
3HAYEHUE CUJIbI TOKA M HAIIPSAKEHUS
46 Pe3onanc B asiekTpryUecKoil 1enu bubmorexa LHOK
R B https://m.edsoo.ru/087506df
bu6mmoreka [IOK
47 Pemenue 3agau
a https://m.edsoo.ru/al 6836a4
Nneansubiif Tpancdopmatop.
43 [IpousBoacTBoO, nepenaya u bu6mmorexa [IOK
MoTpedIeHne YNEKTPUIECKONH https://m.edsoo.ru/f97418ae
SHEPIUU
DKOJIOTrHYeCKHe PUCKU TIpU
MIPOU3BOJICTBE AJIEKTPOIHEPTHH.
49 KynbTypa ncnosib3oBanus bubmorexa HOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
AKUZHU
bu6 OK
50 Pemenue 3amau nbmmorexa I

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

51 Pemrenue
HHICHHE 3a1ad https://m.edsoo.ru/7cab591%
O0001IeHrEe U cUCTEMaTU3 AU
52 3HAaHUHU 110 TEME buGnnorexa LIOK
https://m.edsoo0.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus "
MexaHudueckue BOJIHEL.
53 XapaKTEPUCTUKHA MEXAHUYECKUX Eubmorexa IIOK
P p https://m.edsoo.ru/a58e109f
BOJIH
N bubnuorexa [JOK
54 CBoIiCTBa MEXaHUYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bu6mmorexa [IOK
55 . X
3ByK. XapaKTepucTHKH 3ByKa https://m.edsoo.ru/138b6109
56 Wudpassyk u yaprpassyk. LllymoBoe bubnnorexa [JOK
3arpsi3HEHUE OKPYXKAIOLLEH Cpeibl https://m.edsoo.ru/7380038f
bu6mmoreka [IOK
57 Pemrenue 3ana
HHerH at https://m.edsoo.ru/cfd918bf
53 DNeKTPOMarHUTHBHIE BOJHBI. bubnmnoreka [JOK
N3nydenune 3neKTpOMarHuTHBIX BOJH https://m.edsoo.ru/714e5dbl
59 OHeprus EeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c¢
[IIkana 3neKTPOMarHUTHBIX BOJIH.
60 IIpnMeHeHne 3IEKTPOMAarHUTHEIX bubmorexa LHOK
p p https://m.edsoo.ru/49be119e
BOJIH B TEXHHUKE U OBITY
[TpuHIUTIB paTnOCBS3U U
61 TeneBuaeHus. Pagnosokamust. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY’Karollen cpebl

https://m.edso0o.ru/919611{8
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https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

KonrponsHas pabora o Teme

bubmuorexa [JOK

62
"KojebaHus 1 BOJHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJIMHEIHOTO bubnunoreka HOK
pacupoCTpaHEeHUs CBETa https://m.eds00.ru/f9566406
Pemienue 3aga4 Ha npyuMEHEHUE
. bu6mmoreka [IOK
64 3aKOHA MPSIMOJIMHEHHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHUs CBETa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOTIOTHBIN
1 OTHOCHUTENILHBIN IT0Ka3aTeIIb
66 npenomicHus. IloHOe BHYTpeHHEE bubmorexa HOK
p ’ _ yIp https://m.edsoo.ru/bc2e55¢cd
otpaxeHnue. [IpenenbHblil yron
MIOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3agau Ha npuMeHeHUE
67 3aKOHOB OTPAXKCHHUS U IIPEITIOMIICHUS bubmorexa [TOK
P p https://m.edso00.ru/49d830a9
cBeTa
Xonx nyuei B mpusme. Jlucnepcus
. bubmuorexa [JOK
68 cBeta. CI0KHBIA COCTaB 0€JI0TO
https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JInn3bl. @OKYCHOE pacCTOsIHUE U bubnnorexka [JOK
ONTUYECKAs CUJIa JIMH3bI https://m.eds00.ru/60441359
70 [TocTpoenne n300paxeHuit B TMH3aX bubnnoreka [JOK
U UX CUCTEMaX. Y BEJIUYCHHE JTUH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHune
. bubnmoreka [JOK
71 M300paXKeHM, MOTy4aeMbIX €

IIOMOILBIO JTUH3

https://m.edsoo.ru/5a868{09
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bubmuorexa [JOK

72 I'na3s kak onTuueckas cucreMa
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. IIpenensr
73 o I/IMeHI/IMoIc[TI/I recI))MHe NYECKOH buGnnorexa LIOK
P P https://m.edsoo.ru/cd174al0
OITHKH
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
H3MEPEHUS https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
75
Jlucniepeus ceera https://m.edsoo.ru/lel6ccbe
bu6mmorexa [IOK
76 u
HTepepeHI caeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
77 HaAOJIOIEHNS MAKCUMYMOB U bubmmorexa LHOK
Y https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [IOK
78 P
CILICHHE 3a/aq https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
I1
7 PMMEHCHUE HHTEp(epeHIIN https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80
Jlugpasums ceera https://m.edsoo.ru/12ed04b5
81 JudpakimonHas peméTrka. Y cioBue bubnnorexka [JOK
HaOII0/IeHHUs TTIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
82 Pemenne 3ama
HHCHHE 38181 https://m.edsoo.ru/d58c411a
23 [TonepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.eds00.ru/e9890fe9
84 Pemrenue 3agau bubmnorexa LIOK

https://m.edsoo.ru/c56¢8158
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bubmuorexa [JOK

85 (BCTOBBIC ABNICHIA B IPHPOAC https://m.edsoo.ru/0b36363d
26 O06o001IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTtuka" https://m.edsoo.ru/8a14748b
g7 KonrponsHas pabora o Teme bubnuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLbl TPUMEHUMOCTH
28 KJIACCUYECKOM MEXAHUKH. 3aKOHBI bubmuorexa [JOK
JIIEKTPOAVHAMUKH U TTPUHIIUIT https://m.edsoo.ru/c9bd77¢cb
OTHOCUTEJILHOCTH
29 [TocTynatel cienuanbHOU TEOPUU bubmuoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcioBre NpuUMHHOCTH. bubnuorexa [JOK
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe1JIEHHE
BPEMEHHU U COKPAIICHUE TITUHBI
91 DHeprusi ¥ UMIYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u
92 HMITYJIbCOM PEIATUBUCTCKOU bubmmorexa [OK
https://m.edsoo.ru/b6258ffa
YaCTHI[bl. DHEPTHUS TTOKOS
bubmuorexa [JOK
93 PaBHOBECHOE TEIIIOBOE U3ITyUYEHHE
https://m.edsoo.ru/f54035a5
94 3akoH cMeleHus Buna bubmmorera [IOK

https://m.edsoo.ru/1¢5{f752
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95 ['unoresza M. I1nanka o KBaHTax. bubmuorexa [JOK
doToHEI https://m.edsoo.ru/a5{fa218
bubmuoreka [JOK
96 9
HCPTH M MMITYJILC poTona https://m.edsoo.ru/7tb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHb! (oTodddexra https://m.edsoo0.ru/8c68e5b9
YpaBHeHue DUHIITEHA 115
" " bubmuorexa [JOK
98 dboroaddekra. "KpacHas rpanuiia
https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onbitsl [1. H. bu6mmorexa [IOK
JleOeneBa https://m.eds00.1u/64b41966
. bubnuorexa [JOK
100 BonHoOBEIE CBOMCTBA YaCTHII hitps-//m.cdsoo.ru/f59cfeec
Bomnnsl ne bpoing. /tnHa BOJIHEL ¢
101 Bpoiing u aI:);Me BI §6J'I8.CTI/I bubmorera [TOK
p pasMep . htps://m.edsoo.ru/5df8bafl
JIOKaJIU3alMH IBHXKYIIEICS YaCTULIbI
102 KopnyckyaapHO-BOJIIHOBOH AyaIU3M bubmmorera [TOK
PHYCKYIAD y https://m.edsoo.ru/8ccab62a
103 Judpakius 3JeKTPOHOB Ha bubnnorexka [HOK
KpUCTaJJIaX https://m.edsoo.ru/30dbal 8¢
Cnenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO”II")HOHIGHI/ISI bubmmorexa [IOK
POMHP N https://m.edsoo.ru/65783dec
Heonpenenénnoctel [eiizendepra
bubmuorexa [JOK
105 P
CUICHNE IPadUICCKiX 337124 https://m.edsoo.ru/e70195bd
106 Pemrenne pacu€rHbIx 3a1a4 Buommorexa LOK

https://m.edsoo.ru/ee9b3182
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Konrponbnas pabora no remam:

bubmuorexa [JOK

107 "O CTO", "K -
CHOBB{, ’ nop MYCKYTUIPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJln3M
OMBITHI 11O UCCIIEIOBAHUIO CTPOCHUS
108 atoMa. [limanerapnas Mozienps aToma Bu6mmorexa LIOK
. P A https://m.edsoo.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
109 IT b
OCTyTatet bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE#H bubnnoreka [JOK
SHEPTUHU aTOMa BOJIOPOJA https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJEHHOE bubnuoreka [IOK
W3JIy4YECHUE CBETA https://m.edsoo.ru/f945d85¢
bu6mmoreka [IOK
112 JI
asep https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens sanpa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnoreka [JOK
MaccoBO€ 4YKCIIO sAapa. M30Tonsl. https://m.edsoo.ru/34adaSde
PannoakTuBHOCTH
3aKoH paJiMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
114 W3J1y4YECHUS BJ‘II/I}I:I)IZG B bubmmoreia LIOK
Y ' https://m.edsoo.ru/aab98bef
PaINOaKTUBHOCTHU Ha KUBbIE
opranusmsl. Jlozumerpus
DHeprusi CBSI31 HyKJIOHOB B si/Ipe.
SAnepublie cunbl. Jlegext Macchbl
AeP Jled Bu6miorexa [OK
115 anpa. Slnepusie peakuuu. nepHeie

peaktopsl. [Ipobnemsl
YIPaBIsEMOr0 TEPMOSAIEPHOTO

https://m.edsoo.ru/ff1758d0
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CUHTE3a. DKOJIOTUYECKUE aCTIEKThI
Pa3BUTHUSA AIEPHOMN SHEPTETUKU

Meroasl peructpauuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. DyHIaMeHTaIbHbIC

bubmuoreka [JOK

116 B3aUMOJICHCTBUS. baproHEI, ME30HEI
p https://m.edsoo.ru/l1ac08a5b
u nentoHsl. [IpeacraBienue o
CrangaptHoit moaenu. Kapk-
TJIFOOHHAS MOJEIb aJAPOHOB
®usuka 3a npenenamu CtaHiapTHON
117 Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
sHeprus. EnuncTBo pusnveckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeTo bl https://m.edsoo.ru/39¢44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONITHYECKUE
bu6mmoreka [JOK
120 TEJIECKOIIbI, PaIUOTEIIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bup 3Bé3nnoro Heba. Co3Be3aus,
121 SIpKHE 3BE3MbI, IIIAHETHI, UX BUANMOE bubmmorera [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
JBHKCHHUE
Conneunas cucrema. CoJTHIIE.
bu6mmorexa [IOK
122 ConHeyHas aKTUBHOCTG. McTouHMK

sHeprun CoJiHLIA U 3BE3]

https://m.edsoo.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKH. J{narpamma

bubmuorexa [JOK

123 "CHeKTpalIbHBIN KJIacc — https://m.edsoo.ru/42169944
CBETUMOCTB"

124 3Be3/1b1 TJIaBHOM bubmuorexa [JOK
II0CJIENOBATEILHOCTH https://m.edsoo.ru/b3cb766¢
BnyTtpenHnee cTpoeHue 3BE3 .

CoBpeMeHHbIE PEACTABICHUS O
125 MPOUCXO0KJIECHUHU U SBOJIIOIUU bubmmorexa LIOK
. https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. DTalbl KU3HU
3BE3]
Muneunsiii [1yTe — Hama ['anakTuka.
126 Tunel ranaktuk. YEpHbIE ABIPHI B bubmmorexa LHOK
https://m.edsoo.ru/7cd10a0a
sJipax rajJakTUK
Bcenennas. Pacimupenue

127 Bcenennoii. 3akon Xa66ma. Teopus bubnunoreka [JOK
bonpmioro B3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdf0d2
U3JIy4YeHue

128 MacmtaGHast cTpykTypa Beenennoil. bubnnorexka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnrie mpobiembl bubnnorexka [HOK
aCTpOHOMUU https://m.edsoo.ru/d37d9ffe
Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnmeqoBanne MarHATHOTO TTOJIS

130 MTOCTOSSHHBIX MAarHUTOB" HMITH bubmuorexa [JOK

"HcceqoBanne CBOMCTB
(dheppoMaraeTukoB" UiIn
"HccnenoBanue OeliCTBUS

https://m.edsoo.ru/67361aef
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MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" wiu
"N3yueHue 3aBUCUMOCTH CHUJIBI
Amriepa OT cuiibl TOKa" MU
"OnpeneneHne MarHUTHOM
MHIYKIMHA Ha OCHOBE U3MEPECHHUS
cuibl Ammepa"

bubmuoreka [JOK
https://m.edsoo.ru/fcaec91e9

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccenoBaHue SBICHHS
3J€KTPOMArHUTHON MHAYKUIUHU'" WIH
"OnpeneneHne MHAYKIUU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU IPAKTUKYM 110 TEME
"HccenoBaHue IBIEHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa"

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

134

@uU3NYECKUI NPAKTUKYM 110 TEME
"N3mepenue nepruoaa cBOOOAHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5d159d35

135

@u3nYeCKUil NPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUHU B
MPYKUHHOM MasTHHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/a28026bd

136

@uU3NYECKUI IPAKTUKYM IO TEME
"UccnenoBanne mepeMeHHOTO TOKA
yepes MoCIeJ0BaTeIbHO

bu6mmoreka [JOK
https://m.edso00.ru/89dc2d90
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COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ PE3UCTOp'" Wi
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B 1IEMH MEPEMEHHOI0 TOKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOM
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszatesns
MpEJIOMJICHUS CTEKIIA" WK
"TTonmyuyenne n300paKeHNS B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JUH3BI"

bu6mmorexa [IOK
https://m.edsoo.ru/42569eal

139

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOIO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WK
"N3MepeHne poKyCHOro pacCTOSIHUS
paccenBaroIIMX JUH3"

bu6mmorexa [IOK
https://m.edso00.ru/b879{b3f

140

@uU3NYECKUI NPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeTa"

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

@u3nYeCKUil NPAKTUKYM IO TEME
"OrnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTUll (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bu6mmorexa [IOK
https://m.eds00.ru/63756¢47
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142

143

144

145

@uU3NYECKUM IPAKTUKYM 110 TEME
"NU3mepenue nocrosinHon [linanka Ha
OCHOBE HCCIICZIOBAHUS
dhoTodrddexra" nmm "Mccnenoranue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue cekTpa
pa3peKEHHOTO aTOMApPHOTO
BOJIOPOJa M U3MEPEHUE TTOCTOSTHHON
PunGepra"

Ou3nyecKkuil MpakTUKyM IO TeMe
"HccnenoBanue paliOaKTUBHOTO
(hoHa ¢ UCIoJIb30BaHUEM J03UMeTpa"
win "M3ydenue nornomieHus 0eTa-
YaCTHII aTFOMAHUEM"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmrogenus 3BE31HOr0 HEba
HEBOOPYKEHHBIM TJIa30M C
HCI0JIb30BaHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUHN JUIS ONIPECIICHUS
IIOJIOKEHHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aus CeBepHOro Moixymapus u
spkue 3BE3b1" winu "Habmonenus B
teneckor JIyHsl, 1aHer,
TYMAaHHOCTEMN U 3BE3IHBIX
CKoIJIeHuI"

bubmuoreka [JOK
https://m.edsoo.ru/eb916{82

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabebe

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e
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O06o001IeHre U cHCTeMaTH3aIus
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOMH,

bubmuoreka [JOK

146 N .
TEXHOJIOTUYECKOM, COI[UATLHOM 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdhepax NesaTeIbHOCTH
YyejaoBeKa
O060011IeHNe U CUCTEMATU3AIIHS
147 3HaHui. Ponb u MecTo Gpusuku u bubnmoreka [JOK
aCTPOHOMUU B COBPEMEHHOM https://m.edsoo.ru/18f19f7¢c
HAy4YHOU KapTHHE MUpa
O06001IeHNEe U CUCTEMATU3AIIHS
3HaHu#. Posb pusnyeckoit Teopuu B
OPMHPOBAaHUH TMPEJCTABICHUH O
(opaup N P bu6mmorexa [IOK
148 (hbU3UIECKOI KapTUHE MUPA, MECTO
. https://m.edsoo.ru/e7d400{4
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABIICHUN O IPUPOJIC
149 O06o011eHne U cucTeMaTU3aIus bubmmoreka [IOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001eHre U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HaHW# 1o Teme "J{uHamuka" https://m.edsoo.ru/2dfbafc5
O06001IeHre U CUCTEMATU3 A
152 3HaHu# 1o TeMe "CTaTHka TBEPIOTrO bubmmorera [TOK
" P https://m.edsoo.ru/3cca482e
Telna
O06o001meHre 1 CHCTEMaTH3aIIHS
. " bubnmuotexa [JOK
153 3HAHUM 1O Teme "3aKOHBI

COXpaHEHUsl B MEXaHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011IeHIE U CUCTEMATHU3ALIS
3ga”ui 1o TeMe "OCHOBEI

bubmuorexa [JOK

154
MOJIEKYJIIPHO-KMHETUYECKOMN https://m.edsoo.ru/ed440ca8
Teopun"
O0001IeHNE U CUCTEMATH3AIUSA
. " bubmuoreka [JOK
155 3HaHu# 1o teMe "TepMoauHaMuKa.
" https://m.edsoo.ru/c63f7¢10
TenmoBbie MalIMHEL
O0001IeHE U CUCTEMATH3AIHUSA
156 3HaHU# no TeMe "ArperaTHbie bubnnoreka [JOK
cocTosHU BemecTBa. Da3oBEIC https://m.edsoo.ru/1d36b5b1
nepexopl"”
O00011IeHIE U CUCTEMATU3AIUS
157 3HAHUH 110 TeMe "DIIEKTPUIECKOE Bubmorexa ITOK
" P https://m.edsoo.ru/3bf0def9
noJie
O00011IeHIE U CUCTEMATHU3AIUS
. " N bu6mmoreka [IOK
158 3HaHui 1o TeMe "IlocTosHHBII
. " https://m.edsoo.ru/71453ee6
AIEKTPUUECKUIN TOK
O00011eHE B CHCTEMATH3aIUA
. " bu6mmoreka [IOK
159 3HaHU 10 TeMe "TOKHU B pa3IUYHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAaHUH 110 Teme "MarautHoe noJe" https://m.edsoo.ru/3b4c06ae
PesepsHeIil ypok. O000IIEHHE U
P 7P . bubnmoreka [JOK
161 cucTeMaTHu3allus 3HaHul o TeMe
" " https://m.edsoo.ru/053e2248
DNeKTpOMAarHUTHAS WHTYKITHS
PesepBHrlil ypok. O000IIEHHE U
P P . bubmuorexa [JOK
162 cucTeMaTHu3als 3HaHui o TeMe

"Mexannyeckue konedanus"

https://m.edsoo.ru/d6310bfd
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PesepBHelil ypok. O6o0mIeHHE 1

bubmuorexa [JOK

163 CHCTEMAaTH3aIys 3HAaHUH I10 TeEME
" . " https://m.edsoo.ru/5e2bb&83d
DJIeKTpOMarHuTHbIE KOJIeOaHuUs
PesepBHelil ypok. O600mICHHE 1
L64 cHUCTeMaTHU3aIvs 3HaHUH 110 TeMe bubmuorexa [JOK
"MexaHn4yecKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
Pesepsubiil ypok. O0001IeHNE U
P P . bubmuoreka [JOK
165 CHCTEMATHU3AINA 3HAHUH 10 TEME
" " https://m.edsoo.ru/52ad1603
Omruka
PesepBusblii ypok. O0001IEHIE 1
P P N bubmuoreka [JOK
166 cUCTEMAaTH3aIHs 3HAHUH I10 TEME httos://med 15beclc6s
ps://m.edsoo.ru/5beclc
"Ocnossl CTO"
PesepBHrlil ypok. O6o0mieHue u
167 CHCTEMAaTHU3alMs 3HaHHUH 110 TeME bubmuorexa [JOK
"KopnyckynspHO-BOIHOBOI https://m.edsoo.ru/f7¢59d38
nyanusm"
PesepBHrIil ypok. O000IIEHHE U
168 CI/ICTEM&TI/BZI_II)I/ISI 3HAHUU 0 TEME bubmorexa HOK
" " https://m.edsoo.ru/1{511654
dusuka aroma
PesepubIil ypok. O6001eHIE 1
169 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe bu6mmoreka [IOK
"®du3uKa aTOMHOTO0 SApa U https://m.eds00.1ru/905¢5¢ce0
3J€MEHTapHbIX YyacTull"
PesepBubiii ypok. O0001€HIE 1
PREEE P ! Bummorexa [IOK
170 cHCTEMAaTH3aInsI 3HaHUH T10 TeMe

"DneMeHTh! acTpopu3UKU"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJb U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TPaHUIBl NPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOIECIICH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHCTEMa OTcuYéTa, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA Ia3; MOJEIM CTPOCHHUS Ta3oB, >KUJIKOCTEN U
TBEPABIX TEJN, TOYEUHBIA DSIIEKTPUUECKUH 3apsi — IMpU PELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue siBieHUs (TPOLECCH) W OOBSACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKON TEOpHUH
CTPOCHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE, CBOOOIHOE MMajeHue Tell,
JBYDKEHUE 10 OKPYKHOCTH, MHEpLUs, B3auMmojeiictBue ten; auddysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHUE )KUIKOCTEH 1 TBEPABIX TEJl, U3BMEHEHHE
o0bEMa TeN MpH HarpeBaHUM (OXJAKIACHUHU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJACHCcalus, IUIaBJIEHUE, KPUCTAJUIM3AlMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIIEHNE JABJICHMS Ta3a MpPU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXIy IapaMeTpaMu COCTOSIHMSI raza B
M30IPOLIECCax; IEKTPU3ALUs TeJ, B3aUMOIECHCTBHE 3apsI/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABMKCHUC, HCIIOJIb3Y4 (bI/ISI/I"IeCKI/Ie
BCJIMYMHBI: KOOpAWHATA, IIyTb, MNCPEMCIICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TCjlda, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTIUA, MEXaHNYCCKasa pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHA
IMPaBUJIbHO TPAKTOBATHh (1)I/ISI/I‘ICCKI/II71 CMBICJI MCITOJIB3YCMBIX BCJIWYHH, UX
0003HAYCHHS U CAVHUIIBI, HAXOAUTH (I)OpMy.]'ILI, CBA3BIBAOIINC JJAHHYIO
(I)I/I3I/I‘-ICCI(YIO BCJIMYNHY C APYTUMH BCIMYNHAMU

10.5

OnuceiBaTh M3y4YeHHBIE TEIUIOBbIE CBOMCTBA TEJI U TEIJIOBBIE SIBJICHMS,
UCIOJB3YS (PU3NUECKIE BETMUMHBL: JaBJI€HUE ra3a, TeMIepaTypa, CpeIHss
KMHETUYecKass  dSHeprusi  XaoTHMYeCKOTo  JBHXKEHHS  MOJIEKYJ,
CpPEIHEKBAJpaTUUHasi CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSAS SHEprus, paboTa raza, KOdQQHUIMEHT MOJE3HOTO JIeHCTBUA
TEIUIOBOTO IBUTATEIS; TPU ONTMCAHUH TPABUIIBHO TPAKTOBATh (PU3HUECKHIA
CMBICJI UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €MHUILIbI, HAXOIUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3yYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLECCHI), UCIOIb3Ys (PU3NUECKUE BETUUHHBI:
JIIEKTPUYECKUN 3apsif, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; TIIpU ONMCAHWM IIPABUIIBHO
TPAaKTOBaTb  (PM3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEIMYMH, HX
0003HauEHHS U EAMHUIIBL; YKA3bIBaTh (YOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
($U3NUECKyI0 BETUYMHY C IPYTHMHU BEIMYHMHAMU

aHAJTM3UpPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOJIB3YS
(dbu3UYeCcKre 3aKOHBI M TIPUHIIMIIBL: 3aKOH BCEMUpPHOTO TaroTeHus, I, 11 u
IIT 3akonbl Hpr0TOHA, 3aKOH COXpAHEHHUSI MEXaHUYECKON IHEPIUH, 3aKOH
COXpPAaHCHHUS HMITYJIbCa, MPHUHIMI CYNEPIIO3UIUN CWJI, TPHHIIHII
paBHOMNpaBUs  WHEPIHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KHHETHUYECKYI0 TEOPUIO CTPOCHHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeIHeM KHHETUYECKON SHEPruu TEIUIOBOTO JBHXCHHUS MOJIEKYT C
a0COIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpPaHEHHUS ANEKTPUUYECKOTO 3apsA/a, 3aKkoH KynoHa; mpu 3ToM pa3nuyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpAXKEHUE U
yclioBuUs (TpaHMIbl, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlIMH, TPHUOOPOB U
TEXHHUYECKUX yCTPOMCTB; pa3iuyaTh YCIOBHS UX 0e€30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BrimmongaTs OKCIICPUMCHTBI IO HCCJICIOBAHUTIO (1)I/ISI/I‘ICCKI/IX SIBJIEHUU U
IIPOLIECCOB C MCIOJB30BAaHUEM IPSAMBIX M KOCBEHHBIX W3MEPECHHMU; NPH
sToM GopMyIupoBaTh Npobiemy (3ajady) W THIOTE3Y Y4YEOHOTO
HKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PYI0BaHMUS,
MPOBOAMTD OMBIT U POPMYITUPOBATEH BHIBOIBI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIBHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3UUECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TMPHU ITOM KOHCTPYHUPOBATH
YCTAaHOBKY, (UKCHPOBAaTh pPE3yJbTaThl TOJYYEHHOW 3aBUCHMOCTH
(U3UYECKUX BEIMYMH B BUE TaOMUIl W TpaduKOB, AeNaTh BBIBOIKI 11O
pe3ysbpTaTaM UCCIIEeI0OBaHMS

10.12

10.13

CobumoaTe paBuiia 6€30MacHOro TPyJa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax Yy4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MCPUTEIIBHBIX YCTPOP'ICTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3ama4Ml C SBHO 3a/JaHHON (DU3MUECKON MOJETBIO,
UCTIONB3YS (PU3UUECKIE 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BRIOUPATh (PU3NYECKYIO MOJIEITb, BBIICTATh PU3MUECKUE BETUINHBI
u (GopMyInbl, HEOOXOMUMBIE ISl €€ pelieHUs, MPOBOAWTH PACUYETHl U
OIICHUBATH PEATHLHOCTH MOJYUYCHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUYHMBYIO LEMNOYKY PACCYXJCHUU C OMOpPOM Ha H3yuEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTe MpU  pelmIeHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKa, CTPYKTYpUPOBaHUS,
UHTEpPHpETallid M TPEJICTaBICHUs Y4eOHOH M HAyYHO-TIOMYJISPHOM
uHpOpMaLUY, HOJYYEHHOM M3 pa3iM4yHbIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh [10JIy4aeMyI0 HHPOPMALIHIO

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0OBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HH
s obecniedeHust 0€30MACHOCTH TMpH  OOpalieHHH ¢ MpudopamMu H
TEXHUYECKUMHU yCTPONUCTBAMH, JJISi COXPAHEHHS 3I0POBBSI U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefe

PaGoTtate B rpyImme ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAIMOHAIBHO PACIPENENIATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallMAX, aACKBATHO
OLICHMBATb BKJIaJ KaXIOro H3 YYAaCTHHUKOB TIpPYyHIIbl B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJjbTara

11.1

11.2

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMoHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO (PU3UKU B (POpMUPOBAHUH
COBPEMEHHOI HayYHOW KapTUHBI MUPA, B PAa3BUTUN COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh T'PaHULIBI NPUMEHEHUS HM3YUYEHHBIX (U3UYECKUX MOJIEIEH:
TOYEYHBIN AIIEKTPUUECKUI 3apsii, AAEpHas MOJENb aToMa, HYKJIOHHAs
MO/IEJIb aTOMHOT'O Si/ipa MPH pelieHNH (PU3NIECKUX 3a/1a4

11.3

Pacno3naBath (Qu3nueckue siBIeHUS (MpoLEcchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOUN (PU3UKU: dJIEKTpUUECKast
IIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEHCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJIEKTPOMATrHUTHAs MHIYKIMS,
JIEMICTBME MarHUTHOTO 10JI1 HA TPOBOAHMK C TOKOM U IBUXKYILUICS 3aps,
AIIEKTPOMAarHUTHBIE KoysiebaHuss W BOJIHBI, IPSIMOJIMHEMHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
JU(pakuus U NOJIspU3alus cBeTa, AUCIEpCus cBeTa, (POTONIEKTPUUECKHUIMA




s ekt (poroaddext), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE TMHEHUATOTO
CIeKTpa  aTtoMa  BOJOPOJA, CCTECTBEHHAas W HCKYCCTBEHHAs
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3Y4YCHHBIC CBOMCTBA BelIeCTBa (JIEKTPUIECCKIE, MAaTHUTHBIC,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJAMMOCTH PA3IUYHBIX Cpelo) U
AJICKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), UCTONB3ys (PHU3UUeCcKue
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTHUBIICHHE, Pa3HOCTh IMOTEHIIUAJIOB,
OJIC, pabora TOKa, MHAYKIHUS MarHUTHOTO IO, cuja Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYyIIKH, OHEPIHsl JJICKTPUUYECKOTO |
MarHUTHOTO TMOJIEH, MEpUOa M YacToTa KojeOaHWil B KoJeOaTeIbHOM
KOHType, 3apsii ¢ CHia TOKa B TIPOLIECCE TapMOHHYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHWU, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI; IPU ONHUCAHUU TPABHILHO TPAKTOBATH (DH3UUECKHUIA CMBICIT
UCIONIb3YEMBIX BENUYHMH, MX OOO3HAUYCHHS U EJAWHMIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (DU3HUECKYIO BEIMYUHY C JAPYTUMU
BEIIMYMHAMU

11.5

11.6

OnuceiBaTh M3yYCHHBIC KBAHTOBBIC SIBICHHUS W TPOIECCHI, HCIIOJIB3YS
(GU3HYECKUE BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJIH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, OSHEPrUsl W MMIIYJbC (OTOHA, MEPHOJ
HoJIypactiajia, SHEPTUsl CBA3M aTOMHBIX S/Iep; MPH ONHCAHUU MPABUILHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HCHOJB3YEMBIX  BEIMYHH, HX
0003HaYeHHs ¥ €IMHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIIUE JAHHYIO
bu3NYECKy0 BEIHUMHY C JPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(hUBUYECKON BETMYUHBI

AHanu3upoBath  (pU3MUYECKHE TPOLECChl M SBJICHUSA, MHCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIEZ0BATENBHOIO U NApaJUIEIbHOTO COEIMHEHNS TPOBOAHUKOB, 3aKOH
[xoyns — JleHnma, 3akOH DJEKTPOMarHMTHOW MHAYKLUH, 3aKOH
IPSIMOJIMHEMHOTO pacHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHMs CBeETa,
3aKOHBI NPEJIOMIJICHUSI CBETa, ypaBHEHHE DWHINTeHa 1y hoTodddexra,
3aKOH COXpAHEHHUS HHEpPrHM, 3aKOH COXPAHEHUS WMIIYJIbCa, 3aKOH
COXPaHEHMsI JJIEKTPUYECKOro 3apsaa, 3aKOH COXPAHEHUS MacCOBOTO
qucia, NocTynarsl bopa, 3aKkoH paJnOakTUBHOIO pacnaja; MpU ITOM
pa3nuyarh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpQ)KEHUE U YCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpaBJICHUEC BCKTOpa HWHAYKOWMH MArHuTHOTO IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CUJIbI HopeHua

11.8

11.9

CTpouTh M ONMHUCHIBaTh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€PKaJioM,
TOHKOMW JTUH30U

BBINMONMHATE HKCHEPUMEHTHI 10 MCCIIEOBAHUIO (U3NYECKUX SIBICHUN U
MPOIIECCOB C HCHOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEpPEHHI; MpH
3ToM (QopMmynupoBaTh mpoOiieMy (3ahady) M THIOTE3y Y4eOHOTro




AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BAHHS,
MIPOBOAMTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEINYHH;
IIPU 3TOM BBIOMpATh ONTHMAJIBHBINA COCOO M3MEPEHHUs U HCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU AITOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCUPOBAThH
pe3yJIbTaThl MOMYYEHHOW 3aBHCUMOCTH (DM3MYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

ColuroaTh npaBuIia 6€30IIaCHOrO TPY/Aa IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax y4eOHOro OSKCHEpHMEHTa, Yy4eOHO-HUCCICIOBATEIBCKOH U
HPOEKTHOW JESATENbHOCTU C UCTIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOHUCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHble 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIONB3YS (PU3UUECKHE 3aKOHBI U TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJ1a4M BEIOUpaTh (PU3UUYECKYIO MOJEIb, BHIACTATH PU3NUECKIE BETHUNHBI
u (opmyssl, HeoOxXomuMmble sl €€ pelleHus, MPOBOAUTH PACUETHI U
OIICHUBATH PEATHHOCTb IMOJIYYCHHOTO 3HAYCHHSI (PH3UICCKON BEITMUNHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTHUBOPCUUBYIO LICIIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBLIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHUMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
MHPOPMALIMOHHbIE TEXHOJOTMM JJs TOHMCKa, CTPYKTypUPOBaHUS,
UHTEpHpeTallud M TpPeJICTaBIeHUs y4eOHOH M Hay4YHO-TIOMYJSPHOM
uHpOpMaLUY, TMOJYYEHHOM M3 pa3lU4yHbIX HCTOYHUKOB; KPUTHYECKH
aHAJTM3UPOBATh MOJTy4aeMyI0 HHPOPMALIHIO

OOBSACHATh NPUHLUIBI JACWCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuyaTh YCJIOBUS HX O€30MacHOr0 WCIHOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTe mHpHUMEpHl BKJIAJa POCCHUMCKUX U 3apyOeXHBIX YUYEHBIX-
(¢U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPY’KAIOLIETO
MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcronb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
uist o0ecrieyeHus: 0O€30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKUMHU yCTPONUCTBAMH, JJISI COXPAHEHHS 3I0POBBS U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefe

PaboraTe B rpyIie ¢ BBIOJHEHUEM PA3JIUYHBIX COLUATBHBIX POJICH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIHOHAIIBHO PACTIPENLISITh 00sI3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HECCTAHAAPTHBIX CHUTyallHUAX, aACKBATHO
OLCHMBATh BKJIaJ KaXJIOro H3 YYAaCTHHUKOB TIpPYyHIbBl B PCOICHUC
paccMaTpuBaeMoi TPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupone. Haydnele meronsl
ITO3HAHUS OKPY’KaroILEro MUpa. Ponb
DKCIEPUMEHTa M TEOPUU B IPOLECCE ITO3HAHUSA
IPUPOJIBI. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanre  (QU3HYECKHX  SBJICHUH U
npoueccoB. Hayunble runoressl. ®Pusznueckue
3aKOHbBI W Teopuu. ['paHUIBl NPUMEHUMOCTH
¢busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUSI.
Ponrb u wMecto ¢usuku B GOpMUPOBAHUU
COBPEMEHHON HAay4yHOM KapTUHbBl MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOIEH

MEXAHHUKA

2.1.1

###HPari#KMHEMATHUKA
Mexannueckoe  aBwkeHHE. OTHOCHTEIBHOCTH
MEXaHUYECKOT0 JBMWKeHHA. (CucremMa oOTcyéTa.
Tpaexropus

[lepemenienne, CKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpEHUE
MaTepualbHOM TOYKM, HMX IMPOCKIUU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJI0KEHHE CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBUKECHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTH WU IEPEMEILECHHUS MATepUaIbHON TOYKU OT
BpEMEHU

CBobomHOe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

Kpusonnneiinoe JBUKCHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepHaHBHOﬁ TOYKH I1O0 OKPYKHOCTH.
VYrioBasi CKOpOCTb, TUHENHAsA CKOPOCTh. [lepnon n
yacroTa. LleHTpocTpeMuTENBHOE YCKOPEHHE

Texuudeckue yCTpOﬁCTBaI CIIMAOMCETP, ABUKCHHC
CHapsAaA0B, HEIIHBIC U pEMECHHBIC IIEPCAAYN




2.2

2.3

[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccinenoBaHue COOTHOLIEHUS MEXKIY
Iy TSIMH, IIPONICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIC PABHBIC IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JBMJKEHUU C HA4YaJbHON
CKOpOCTBIO, paBHOW Hyi0. M3ydeHue IBHIKEHUS
HIapHKa B BA3KOHM KUIAKOCTU. V3yueHue NBUKEHHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

#HPari## IUHAMUKA

22.1

IIpunuun otHocurensHOCTH ['amunes. IlepBsiid
3akoH HprotoHa. HEpIIManbHbIE CUCTEMBI OTCUETA

222

223

Macca Tena. Cuia. HpI/IHI_II/IH Cynepro3nuu CuJl

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoi cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA J171s1 MaTepHallbHbIX TOUYEK

224

3aKkoH BCceMHUpPHOTO TAroTeHus. Cuia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

2.2.5

2.2.6

Cuna ynpyrocrtu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuia TpeHus
CKOJIbKEHHUS U cuila TpeHus nokos. Koaddurment
TpeHus. Cuiia CONpoTUBIICHUS NP IBUKEHUH Tea
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[MocTynarenpHOe ¥ BpallaTeNbHOE JBIKCHHE
abCoIIIOTHO TBEPOTO TeNa

228

229

2.2.10

MOMEHT CHJBI OTHOCHUTEIBHO OCH BpallCHHS.
[Imeyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tela
B ICO

Texunyeckue yCTpOﬁCTBaI MNOAIIHUITHHUKH,
ABUIKCHUC NUCKYCCTBCHHBIX CITYTHHKOB

[Ipaktuueckue paboTel. M3yueHue aBUKEHUSA
Opycka Mo HaKJIOHHOW IMJIOCKOCTH MOJ JeHCTBUEM
HECKOJIbKUX CuiI. MccnenoBanne 3aBUCUMOCTH CUIT
VOPYTOCTH, BO3HHUKAIOMIMX B AePOpMHUpPYEMOi
MPYXUHE U PE3UHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue yciaoBuii paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILIEHUS

###Par##3AKOHBI COXPAHEHMA B MEXAHUKE

NMnynsc  MaTepuallbHOW ~ TOYKH,  CHUCTEMBI

2.3.1 MaTepUalbHBIX  TOYeK. MMIynasCc cuiabl W
M3MEHEHNE UMITyJIbCca Tela
)32 3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE

NBIYKEHHUE




233 Pab6ota cuibl
234 MoIHOCTb CHIBI
)35 Kunernueckass »Heprus MaTepuUaIbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. lloreHnuanbHas sHeprus
236 yIpyro neGpopMHUPOBaHHON HPYKUHBI.
o [MoTeHumanpHas SHEPrust Tena BOIHM3H
IIOBEPXHOCTU 3€MJIU
[ToTeHuManbHbIE U HENOTEHIMAJIbHBIE CUIIbL. CBSI3b
)37 paboThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
o MEXaHHUYCCKOW JHEPIMH CHCTEMBI TEI. 3aKOH
COXpaHEHUs MEXaHUUECKON IHEPTUU
2.3.8 Yipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudeckue yCTpPOMCTBA: JBUKCHUE  PAKET,
o BOJIOMET, KOIIEP, IPY>KUHHBIA ITUCTOJIET
[Ipaktnueckue  pabotel.  W3yuenuwe  cBsi3u
23,10 CKOpPOCTEMl  Ten  Npu  HEynpyrom  yJaape.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKOM YHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
###Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.1.1

OcHoBHbIE TOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEeOpuU. BpOyHOBCKOE JBH)KECHHE.
Huddysusi. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

Mopenu cTpoeHus ra3oB, KUIKOCTEHM U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEI[ECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTBO — BemiecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. lllkana remneparyp Llenbcus

Mopenp uaeanbHOro raza. OCHOBHOE YpaBHEHHE
MOJIGKynSIpHO-KI/IHeTI/ILIeCKOfI TEOpHUH HUACAIIBHOTO
rasa

AOlcomoTHas TemmepaTypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPIUMHM TEIUIOBOTO  JBHUYKEHUS
yactul rasza. lllkama temnepatyp KenbBuna

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JlanbToHa




3.2

33

I"a30BbI€ 3aKk0HBI. M30mponecchl B UACanbHOM raze
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
n30x0pa, nu3odapa

3.1.10

TexHUYECKUE YCTPOUCTBA: TEPMOMETP, OapomeTp

[IpakTnueckue paboTel. 3mepeHue  macchl
BO3[yXa B KJIaccHOM komHare. VccnengoBaHue
3aBHCHUMOCTH MEXJIy MapaMeTpamMu COCTOSHUS
pa3peKeHHOTro raza

OCHOBbI TEPMOJIMHAMUMKNA

3.2.1

TepmonuHamuueckass  cUCTEMA. BnyTtpenHsa
SHEPTHUs TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
€€ N3MeHEeHNA

322

3.23

3.24

KomnyecTBO TEImJIOTEI M pa60Ta. BHYTpeHHHSI
SHEPIHA OAHOATOMHOI'O NACAIIBHOI'O Ia3a

Bunasr TeIIoNepelayun: TETUIONPOBOHOCTb,
KOHBEKLHUs, u3ilydeHue. TermnoémMkocTs Tena.
VnaenpHasd TEIOEMKOCTH BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMuKHU. [IpuMeHeHue

MEPBOr0 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCAM.
['padmyeckas uHTepIperanus padboThl ra3a

3.2.5

TeroBble  MammHbl.  [IpUHIMOBI  AEUCTBHS
TeryIoBbIX MaimuH. [IpeoOpazoBaHusi »HEpruu B
TEIUIOBbIX MamuHax. KoadduimeHt mone3sHoro
nevictBust (manmee — KIIJ[) TermiaoBoil MamivuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon tepmoamHamuku. HeoOpatumoctsb
IIPOLIECCOB B IpUpoAe. TeruioBble JBUTATENH.
Dkonoruyeckue npoOIeMbl TETIOIHEPTETUKH

3.2.7

3.2.8

Texnuueckune YCTpOWCTBA: JIBUTaTeIIb
BHYTPEHHEIr0 CropaHusi, ObITOBOW XOJIOAUJIbHUK,
KOHJIUIIHOHED

[Tpaktuyeckue paboTsl. M3MmepeHue yaenbHOH
TEIJIOEMKOCTH

#i#HPart## AT PET ATHBIE COCTOSHU A BEILIECBA. ®A30BbIE

INEPEXO/IbI

[TapooGpa3oBanue u KoHaeHcanusi. Vcmapenue u

3.3.1 KUIIEHHEe. YIenbHas TeruioTa MapooOpa30BaHUS.
3aBHUCHUMOCTD TEMIICPATYPBI KUIICHUA OT JaBJICHUA
330 AOcomoTHasT M OTHOCUTENIbHAas  BIAXKHOCTh

BO3Ayxa. HacelleHHslil map




3.33

Teépnoe Tenmo. Kpucrammdeckue u amopdHbie
TeJla. AHU30TPONUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEpHUaIbI

334

3.3.5

[InaBiienne u KpUucTauIM3aus. Y IeJbHas TEIoTa
riaBnenus. CyOmumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudeckue  yCTpOMCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIyYECHUS
COBPEMEHHBIX  MAaT€pUaJIOB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[Ipaktudyeckue paboTel. M3MepeHue BIaKHOCTH
BO3yXa

4.1

4.2

SJIEKTPOAMHAMUKA
#i#HPart##IJIEKTPOCTATUKA

4.1.1

4.1.2

OnekTpuzanust Teia. OJEKTpUueckui 3apsa. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKU

4.1.3
4.1.4

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

B3aunmopeiictBue 3apsanoB. 3akoH Kyiona

DneKTpuueckoe ToJIe. Hanpspok€HHOCTb
ANEKTpUYECKOro mnoisd. IIpuHuun cyneprno3unum.
JIuHMN HANPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.8

Pabora CHUII BIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HoCTh NOTEHIINATIOB

[TpOoBOJHMKM U JUAJIEKTPUKH B TOCTOSSHHOM
AIIEKTPUUYECKOM noJe. JusnexTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KonneHncaTop. DeKTpo€MKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEPrusl 3apsuKeHHOTo
KOHJIeHcaTopa

TexHuueckune YCTpOWCTBA: AJIEKTPOCKOT,
JIIEKTPOMETP,  DJJICKTPOCTATHYECKas  3alIUTa,
3a3eMJICHHE  AJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

HHHPar##H#IIOCTOSIHABIN DJIEKTPUYECKUM TOK. TOKU B

4.2.1

PA3JIMYHBIX CPEJJAX

YcnoBsusa CYIIECTBOBAHUSA MOCTOSSHHOT'O
anekTpuueckoro Toka. Hcrounuku Ttoka. Cuna
TOKa. I1OCTOAHHBIN TOK




422

Hanpspkenune. 3akon Oma 1 ygacTka Lenu

423

424

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCUICCTBA

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jibHOC, CMCIIAaHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

PaboTa snekrpuueckoro toka. 3akoH JDxoymus —
Jlenua

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTpoiaBkymas cuna (mamee — JIJC) wu
BHYTPCHHEE COIPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
aneKTpruecKoi renu. KopoTkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAUIOB  OT
teMriepaTypbl. CBepXIpOBOIUMOCTh

429

4.2.10

4.2.11

OnekTpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBonuuku. CoOCTBEHHass ¥ MpUMECHas
MPOBOAMMOCTh MONYNPOBOIHUKOB. CBoiicTBa p-n
niepexojia. [1oaynpoBOJHIKOBEIC TPHOOPHI

BJIGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAx.
aﬂeKTpOJII/ITI/I‘leCKaSI JUCCoranus. 9J'IeKTp0J'II/I3

4.2.12

DneKTpuuecKuii TOK B razax. CaMoCTOSATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

4.2.13

TexHnuyeckue ycTpoicTBa: aMIepMeTp, BOJIBTMETP,
peocrar, HCTOYHHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
COIPOTHUBIICHHUS, BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHUKa

11 KJIACC

4.2.14

[TpakTueckue paboThl. V3yueHue CMeENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa UM €ro
BHYTPEHHEro  compoTuBieHus.  Habmonenue
JJIEKTPOJIN3A




Kon
pasaena

4

4.3

Koanposepsiemoro
IIpoBepsiemMble 3j1eMeHTHI COIePKAHMS
3JIeMeHTa
OJIEKTPOAMHAMUKA
###Par#t#H#MATHUTHOE ITIOJIE. DJIEKTPOMAT'HUTHAA MHAYKIWA
431 IlocTossAaEBIE MAarHUTBHI. BzaunmopelictBue
o MOCTOSIHHBIX MAarHUTOB
MarnauTHOe nojie. BekTop MarHuTHOM MHAYKIWH.
439 [IpuHnun cynepno3uuuu. JIMHMM MarHUTHON
e uHayknud.  KapruHa — MHWE  MarHWTHOM
WHJTyKIHHU T10JIs1 TOCTOSIHHBIX MarHUTOB
MarnuTHOe 10JIe TPOBOIHUKA ¢ TOKOM. KapTuHa
JIUHUAW TIOJISI IJTMHHOTO TPSIMOTO MPOBOAHUKA U
433 3aMKHYTOT'O KOJIbIIEBOT'O IIPOBOIHUKA, KATYIIKHU C
TokoM. OmneiT  Opcrega.  BzaumoneiictBue
MIPOBOIHUKOB C TOKOM
434 Cuiia AMniepa, €€ MOJlyJib U HallpaBJICHHUE
Cuna Jlopenma, e€ MOAylb W HampaBJICHHE.
435 JIBrb>KeHue 3apssKeHHOM YacTUIlbl B OJTHOPOJHOM
MarauTHoM noJie. Pa6ota cuiel Jlopenia
4.3.6 SBneHune HNeKTPOMAarHUTHON UHAYKITUU
4.3.7 IToTok BeKTOpa MarHUTHOM UHAYKLIUU
433 OAC wuHaykuuu. 3akoH AJIEKTPOMAarHUTHOM
o uHayKiun dapasest
Buxpesoe snekrpuueckoe nose. 1C uHAYKIIMN
439 B MPOBOJHUKE, JBHXKYIIEMCS MOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NunyxtuBHOCTh. SIBnenune camouHaykuuu. DJC
o CaMOMH Ty KIIUH
4.3.12 DHeprusi MarHUTHOTO TOJIs1 KaTYLIKH C TOKOM
4.3.13 DIJIEKTPOMArHuTHOE T0JIe
Texuuueckue YCTpOMCTBA: MOCTOSTHHBIE
4314 MarHuThl, AJEKTPOMATrHUTHI, AJEKTPOJIBUTATEb,
o YCKOPUTEIH BIIEMEHTAPHBIX YaCTHII,
WHIyKIIMOHHAS T1€Yb
[IpakTueckue paboThl. M3ydeHne MarHUTHOTO
OJIst KaTyLIKK ¢ TokoM. MccnenoBanue nedcTBUs
4.3.15 IIOCTOSIHHOTO MAarHUTa Ha pPaMKy C TOKOM.

UccnenoBanue  sSBIEHUS  DIIEKTPOMArHUTHOM
WHITyKIIA
KOJIEBAHI S 1 BOJIHBI




5.1

#i#HPartit#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

Koneodarensaas cUCTEMA. CBo0OogHbBIE
KoJIe0aHMUsL. I"apmonnueckue KoJIe0aHusL.
[Tepuon, yactora, amrmuTyaa U paza KoIeOaHmit

[Ipy»)uHHBII MasiITHUK. MaremaTnueckuit
MasiTHUK

5.13

YpaBHeHue TapMOHUYECKHX KoJIeOaHUH.
Kunematnueckoen AMHaAMUYECKOE OINMCAHHUE
K0J1e0aTeIbHOTrO ABUKCHUS

5.14

IIpeBpamieHue 53HEpruM IIpd TAPMOHUYECKUX
kosneOaHusx. CBA3b aMIUIUTYAbl KoOJIeOaHMM
MCXOJHOW BEIMUYMHBI C aMIUIUTY1aMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS

5.1.5

KonebarenbHblit KOHTYP. CBobOoaHbIE
AJIEKTPOMAarHuTHBIE KOJEOAaHHUS B UACAJIbHOM
KoJe0aTeNbHOM KOHTYpe. AHAJIOTUS MEXIy
MEXaHUYECKUMH u AJIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXpPAaHCHUSA OHCPIruld B HUACAIBHOM
KoJieOaTeIbHOM KOHTYpE

BBIHY)K,I[CHHLIC MCXaHHUYCCKUC KoJe0aHusl.
Pe3onanc. Pe3onancHas KpuBas. BBIHY)I(HCHHLIC
QJICKTPOMArHUTHBIC KoJIeOaHHS.

IIepemeHHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) nepeMeHHoro TOKa. AMHJII/ITYI[HOG n
JICUCTBYIOIIEE  3HAYEHUWE CWJIbI TOKAa U
HaprDKCHI/ISI

5.1.10

Tpancdopmarop. IlpousBoxacTBo, mnepenada u
norpebyieHue INEKTPUUECKOMN SHEPTHH.
DKOJIOTUYECKME PHUCKM TpU  MPOU3BOJACTBE
JIEKTPUIECKOMN DHEPIUU. Kynerypa
WCIIOJIb30BAHUS 3IEKTPOIHEPT U B
IIOBCEIHEBHOM KU3HU

5.1.11

5.1.12

Texuuueckue yCTpoiicTBa: ceiicmorpad,
3JEKTPUYECKNN 3BOHOK, JIMHUHU 3JIEKTpoIepead

[IpaxkTrueckue paboThI. HccnenoBanune
3aBHCHUMOCTH TIepuoJia MaJlbIx KoJiebaHui rpysa
Ha HUTU OT JUIMHBl HHUTH M MaccChl TIpy3a.
HccnenoBanne INEpEeMEHHOIO TOKa B ILENH U3
MIOCJIEZIOBATEIBHO COECAMHEHHBIX KOHAEHCATOPA,
KATYyIIKU U PE3UCTOpa




5.2

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

522

523

Mexanuyeckue BOJIHBI, YCIIOBHS
pacIpoCTpaHEHHUs. [Iepuon. Ckopoctb
pacrpocTpaHeHus U JuiMHA BOJHBL [lonepednsie
Y TIPOJI0JIbHBIE BOJHBI

###Par###  Uurepbepenius u  audpakius
MEXaHUYECKUX BOJIH

3Byk. CkOpocTh 3ByKa. ['pOMKOCTH 3BYyKa.
BricoTta Tona. TemOp 3ByKa

524

ONEKTPOMAarHUTHHIE BOJIHBI. Y CJIOBUS U3IIy4EHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTtanuss BektopoB E, B wm v B
JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHUE,
IIpEIOMIICHUE, MOJISIpA3ALUS, nudpaxus,
uaTeppepenys. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

[[lkana >MeKTpPOMAarHUTHBIX BOJH. llpumeHeHue
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ pagMoOCBSA3M M TEJIEBUICHUS.
Paguonokamus. DneKTpOMarHuTHOE 3arpsi3HEHUE
OKpY’Karolllen cpebl

5.2.8

Texauueckue YCTpOWCTBA: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPAa3ByKOBas IMArHOCTHKA B
TEXHUKE U MEIULMHE, pajxap, paauoONpUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-neun

53

5.3.1

532

#HHHPar##OII TUKA
[IpsiMmonuHeiiHOEe pacnmpocTpaHEHHE CBETa B
oJHOpoHOM cpene. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne n3o0pakeHHi B IIIOCKOM 3epKalie

533

534

535

[Ipenomiienne cBeta. 3aKOHBI MPEITOMIICHUS
cBeTa. AOCOJIIOTHBIN MOKa3aTeb NPeIoMIICHUS
[TonmHoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YTOJI MOJTHOTO BHYTPEHHETO OTPaKEHUS

Hucnepcusi cera. CHOXHBIM cocTaB 0enoro
ceera. Llser

5.3.6

CoOuparonue 1 pacceuBarOLUe JUH3bL. TOHKas
nuH3a. DOKYCHOE PACCTOSTHUE U ONITHYECKAs CHIIa
TOHKOW JHuH3bL. IlocTpoeHue wuzoOpaxeHuii B
COOMpAarOIUX M  pAacCeMBAIOIIUX  JIMH3aX.




dopMyia TOHKOH JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE
JIMH301

5.3.7

5.3.8

539

5.3.10

IIpenensl  DPUMEHUMOCTH  T€OMETPUYECKOM
ONTUKH

Hutepdepennus CBeTa. Korepentnsie
WCTOYHUKHU. Y CIIOBUS HAOIIOACHUSI MAaKCUMYMOB
U MUHUMYMOB B MHTE€P(PEPEHLUHUOHHONW KapTHHE
OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakus ceera. Judpakunonnas pemérka.
YcnoBue HaOmOAEHUSA TJIaBHBIX MaKCHMYyMOB
IpU MaJeHUd MOHOXPOMATUYECKOTO CBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

Honﬂpnsauym CBCTa

5.3.11

TexHuueckue  ycTpoWcTBa:  OYKH,  JIyIa,
¢oroanmapar, IIPOECKIIMOHHBIN anmapar,
MHKDPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
TUGpaKIUOHHAs PEIIETKA, MOISIPOU]

5.3.12

[IpakTuyeckue paboThl. M3MepeHne mokaszarens
MIPETOMIICHUSI. HccnenoBanue CBOWCTB
M300paKeHU B JIMH3AX. HabGmronenue
JUCTICPCUU CBETA

BJIEMEHTbI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunbr MPUMEHUMOCTH KJIaCCHUYECKOM
MEXaHMKHU. [Toctynatet TEOpUHU
OTHOCUTEIIBHOCTA: WHBAPUAHTHOCTH  MOJIYJIS
CKOpOCTM  CB€Ta B  BaKyyMe, IPUHLMI
OTHOCHUTEIBHOCTH DHHINTEHHA

6.2

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

6.3

6.4

DHEprusi ¥ UMITYJILC CBOOOTHOM YaCTHUIIbI

CBs3p  Macchl € DHEPru€il M HUMILYJIBCOM
CBOOOTHOM YacCTHIIbI. DHEPTHUs MOKOSI CBOOOIHOM
YaCTHUIIBI

7.1

KBAHTOBA ®U3MKA

H##Par###3JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonsl. Dopmyna IlmaHka cBsS3M 3HEPrUU
¢oToHA C €ro 4acToToi. DHEpPrusi U HMITYJIbC
¢doToHa

7.1.2

OtkpeiTHe ©  wuccienoBanue  (orodddexra.
Ompiter A.I'. CtoneroBa. 3akons! pororddexra




7.2

7.3

7.1.3

VYpaBuenue DOifHmreliHa 118 QoToddpdekra.
«Kpacnas rpanuna» ¢portodaddexra

7.1.4
7.1.5

Hasnenue ceeta. Onbitel [1.H. Jlebenena

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuyeckue yCTPOMCTRA: (OTO3JIEMEHT,
dboTonaTuuk, comHeYHas OaTapesi, CBETOIUO,T

CTPOEHME ATOMA

7.2.1

Mopnens atoma Tomcona. OnbiTel Pesepdopaa
10 UCCJIEI0BAHUIO CTPOEHUS aToMa.
[InanerapHas Mojenb aToMa

7.2.2

IToctynarel bopa. M3nydeHue u mnoryionieHue
(OTOHOB TP MEPEXO0/Ie aTOMa C OJJHOTO YPOBHS
sHepruu Ha apyroil. Bumel cnexktpoB. Crnektp
YPOBHEW SHEPTUH aTOMa BOJAOPOAA

7.2.3

7.2.4

7.2.5

BousiHoBeIe cBoiicTBa yacTuil. BosHbl e bpoins.
KopnyckynspHo-BOJIHOBOM JyaJI3M.
Judpakius 3JeKTPOHOB Ha KpHUCTAIIAX
CHoHTaHHOE W  BBIHYXXJIEHHOE HW3JIyYEHHE.
YCcTpoicTBO U IPUHLIKIT PaOOTHI Jlazepa
TexHuueckue  yCTpOKMCTBa: CIIEKTPaJIbHBII

aHanu3  (CHEKTPOCKOI), Jas3ep, KBAHTOBBIHA
KOMITBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habmonenue
JINHENYaTOro CIEKTpa

ATOMHOE A1PO

7.3.1

Meroasl HaOJII0IEHUS U pEerucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OTkphITHE pPaIrOaKTUBHOCTH. OnbITHI
Pesepdbopna mo  ompeneneHuro  cocTtaBa
paanoakTuBHOrO m3nyuyeHus. CoiictBa anbda-,
oera-, ramma-Hu3JIy4eHHus. Bnuszue
PaZlMOAKTUBHOCTHU Ha KUBBIE OPTaHU3MbI

7.3.3

7.3.4

7.3.5

OtkpeiTHE TIpOTOHAa W HeWTpoHa. HykioHHas
Mozenb siapa [eizenOepra — MBanenko. 3apsn
anpa. MaccoBoe unciio sapa. M3oTomsl
Anbda-pacnaa. DIEKTPOHHBI W MO3UTPOHHBIN
Oera-pacma. lNamma-uznyuenue. 3aKoH
PaIMoOaKTUBHOTO pacmaja

DHeprus CBsI3U HYKJIOHOB B sifipe. SInepHble CUITBI.
JHledexT maccol sapa

7.3.6

S nepubie peakuuu. JleneHue u CUHTE3 A1€p




7.3.7

SAnepubit  peaktop. TepMoOsAEpHBI CHHTES.
IIpo6aembl 1 IepCreKTUBEI SIAEPHON SHEPTETUKU.
OKOJIOTUYECKHE aCIEKTHI SIEPHON YIHEPreTHUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE IO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJACHCTBUSA
TexHuyeckue ycTpoWcTBa: IO3MMETpP, Kamepa
Bunbcona, ssnepHslii peakTop, aToMHasi bom0a

[Ipaktuyeckune paboThl. MccnemoBaHue TPEKOB
yacTHIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Be3nus, spKue 3BE3HI,
IUTAHETHI, UX BUANMOE IBHKEHHE

8.2

Conneunas cucrema. [lnaHeTsl 3eMHOM TpymIIb.
IImaneTeI-TUTaHTEI U UX CITYTHHUKH, KapJIUKOBBIC
m1a”eTsl. Massle Tena ColHEYHON CUCTEMBI

8.3

8.4

Connane, ¢orochepa u atmochepa. ComHedHas
AKTUBHOCTH

Hctounuk suepruu CosiHila v 3BE311

8.5

8.6

8.7

8.8

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKH: Macca,
CBETHMOCTD, paauyc, TeMmneparypa, 1704
B3aUMOCBs3b. J{narpaMma «CreKTpaibHbIN Kiacc
— CBETUMOCTBY. 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTD s 3BE3] rJIaBHOM
MOCJIEIOBATEILHOCTH

#i#Parf##BHyTpeHHEe CTPOEHHUE 3BE3 L.
CoBpemeHHbIE IIPEICTaBICHUS 0
IIPOUCXOXACHUN U 3Botonuu CosHua U 3BE3N.
Oranel KU3HU 3BE3]1

Mneunsiii [1yTs — Hama [Manaktuka. CnupanbHast
cTpykrypa l'amaktuku, pacmpeneiieHue 3BE3,
ra3a u neluu. [lonoxxenue u npuxenne ConHua B
lanaktuke. [Lnockas 51 chepuueckas
noacucTemsl ['aakTuku

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

8.9

Bcenennas. Pacmmpenne BcenenHoil. 3akoH
Xab6mna. Paszberanme ramaktuk. Bospact u
panuyc Bcenennoii, Teopuss bonpmoro B3peiBa.
Mogens «ropsiueri Bcenennoit». PenukroBoe
U3JIy4YeHue




8.10

MacrradHas
MertaranakTuka.
aCTPOHOMUU

CTPYKTypa
Hepeménnnie

Bcenennon.
POOJIEMBI



IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh YMEHHI pPACIO3HABATh (DU3WUECKHUE SIBICHUS

(npoueccm) 1 OOBICHITH UX HAa OCHOBE N3YYCHHBIX 3aKOHOB

BJIaI[CHI/Ie OCHOBOIIOJIararomimMHu (1)I/ISI/III€CKI/IMI/I IIOHATHUAMU H

BCIIMYMHAMHU, XAPAKTCPU3YOIINUMHA (I)I/ISI/I‘IGCKI/IG IIpoueCChl

CdopMupoBaHHOCTh YMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJIEKYJSIPHOH  (U3MKH W TEPMOJUHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKPOMHpA, MAKPOMHpA U MEraMHpa, pa3inyaTh yCIOBHS
3 (rpaHuIIbl, 00JACTH) TPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BCeOoOIMi xapakTep (GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ys  OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3INYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupoBaHHOCTh YMEHMs peliaTh pacu€THblE 3aJaud C SIBHO
3aJJaHHOM M HESIBHO 3aJJaHHOM (U3MUECKOM MO/EbIO: HA OCHOBAHUHU
aHajgM3a yYCJIOBHS BBIOMpATh (PU3UYECKHE MOJEIH, OTBEUYAIOIINE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMybI, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaThl  (U3UYECKUX TEOpUd mpu
UCIIOJIb30BAaHUM  MAaTEMaTHYECKMX METOAOB  pELIEHUs  3ajad,
MPOBOAWTH pacy€Thl Ha OCHOBAaHMM HUMEIOIIMXCS  JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4ETOM MOITYUYEHHBIX PE3YJIHTATOB

Pemarp kauecTBeHHBIE 33/1a4H, TpeOyIOIIMEe TPUMEHEHNS 3HaHUH U3
pa3HBbIX pa3/ieioB IMIKOJIBHOTO Kypca (U3UKH, a TAK)KE WHTErparuu
6 3HAHUM M3 JPYyruX MOPEeIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTpAWBaTh JIOTUYECKYIO ILEMOYKY PACCYKICHUM C OMOpOMl Ha

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)1/131/111601(1/16 SIBJICHUA




Branenne  OCHOBHBIMHM ~ METOJAMHM  HAY4YHOrO  IO3HAHWUS,
UCTIONIb3YEMBIMH B  (PU3UKE: TPOBOAUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEJIMYUH, BbIOMpas ONTUMAalbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YSl U3BECTHBIE METO/IbI OIIEHKH MOIPELIHOCTEN
U3MEPEHUH, MPOBOJUTH HCCIECIOBAHUE 3aBHCUMOCTEH (pru3muecKux
BEJIMYMH C WCIOJIb30BAHUEM TMPSMBIX HW3MEPEHUH, OOBICHSATH
MOJTy4YEHHBIE Pe3yNbTAThl, UCIIONIB3YS (PU3NUECKHE TEOPUU, 3aKOHBI 1
MIOHSTHSL, U IeTIaTh BHIBOJIBI; COOJIIOIaTh IIpaBuiia 0€30MacHOro TpyJaa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax y4eOHOTo SKCIIEPUMEHTA U
y4eOHO-UCCIIEI0BATENBbCKON  JI€ATENbHOCTH C  HCIOJIb30BAaHUEM
nU(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

00opyaoBaHUS

CdopMupoBaHHOCTH yMEHHMH  aHAIM3UPOBATh M  OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKA, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIB30BAaHUHN, a TakXkKe pa3yMHOM  HCIOJb30BaHUMU
JOCTMKCHUN HAyKd W TEXHOJIOTMWA JUISl JAJIbHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnazneHue pa3aMYHbBIMM crocobamu paboTel ¢ uHGpopMaluei
(GU3NYECKOTO COJEp’KaHUs C HCIIOJIb30BAHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPUTUYECKOTO

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

CdopMupoBaHHOCTH YMEHUH TMPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE TIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BbsSICHEHUST (PU3UIECKUX MPOLIECCOB, MPOUCXOIAIINX HA 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JBUKEHHUS

HeOECHBIX TeJI, DBOJIIOLIMH 3BE311 1 Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Kon
Kon .
pasaeJia/T IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
3JIeMeHTAa
eMblI
1 MEXAHHUKA
1.1 KNHEMATUKA
11 MexaHnunueckoe JIBYDKEHUE. OTHOCUTENTBHOCTD
o MEXaHUYCCKOI'O ABUKCHU . Cucrema oTrcyéra
MarepuanbHas TOUKa.
Y |
E€ pamiryc-BekTop:
7(r)=(x(e) plr) z(e)).
TPAaeKTOPILA,
IepeMETICHIIE!
1.1.2 o 3 L
Ar=r(ty)-r(t)=r—n=
= (Av, Ay, Az),
IVTE.
CrnoxeHIle HE[JE:MEII[EHIIfll
A=A + A
CKOpOoCTh MaTepuaabHON TOUKHU:
. AF .,
U=— =T, =[L}1,.U1,.U_].
At o T
Ax , ) .
v, =—| =X/, aHaIOTI4HO v, =y, v .= I/
1.1.3 Aty o )
CIIOXKEeHIIE CKOPOCTEl: 0, =0, + 0, -
Brruucnenue nepeMenenys 1 IyTu MaTeprualbHOW TOUKN
IpY IPSIMOJMHEHHOM JBH)KEHUH BJIOJIb OCH X TI0 TpauKy
3aBUCUMOCTH Vx(t)




- _ Ap
YCKDPEHIIE MaTePHAIBEHOII TOYKIL a = —L =
=30

t

At
1.1.4
&Li r ]
a, = =(v,),". aHamorHO a, = (v, ). a.=(t
M Tt w w T -
Ars0
PaBHOMeEpHOE NPAMOJIMHENHOE ABUKEHHE:
x(t) = xg + Vpyt

x(1)

0

+
1.1.5

ox

Vye(t) — Vo, = const

(®)




Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:!

at

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

U;:c - L’l.l‘x = 2'H:r [IJ _Il)

L
HPII IBILKESHINI B O[THOM HAIIPABIICHII IIVIE S = 1

CBoboaHOe majieHne. Y CKOpeHue CBOOOTHOTO TaACHUSI.

Vi v
: = 0
l g
Yo o
o Xo ‘C—-

I[BI/I)KCHI/IC TCI1a, 6pOH_IeHHOFO nox yriioMm o K rOpu30HTY:

gt e
2

V() =y + Uyt +%=3',:, + Uysina-£—

[

[.r{f} =X, Uyt =X +U,cosa-f

v (t)=u, =uy,cosa

v (t)=v,, +gr=y,sino— g

g.=0
g, =—g=const




KpuBonunelinoe npuxenue. JBu>keHue MaTepuaibHOM
TOYKH IO OKPYKHOCTH.
VYrnoBas v TUHEIHAs] CKOPOCTh TOYKHU:

v = wR

wR

IIpy paBHOMEPHOM JBUKEHUN TOYKH 110 OKPY>KHOCTHU

=—=2
w T v

2

2o

. HCHTpOCTpeMI/ITCJIBHOC YCKOPCHUC TOYKH:

uc




R
. [lomHOE yCKOpEHHE MaTeprUaTbHOM TOYKH

TBépnoe teno. IloctynarensHoe U BpamarenbHOe

119 JIBUKEHUE TBEPIOTO TENA
1.2 JMHAMUKA
Nuepumnaneubie cucteMbl orcu€ra. IlepBwlii  3aKOH
t21 Herorona. [IpuHnmn otHOcuTensHOCTH ["anunes
Macca tena. [I10THOCTB BEIeCTBa:
m
Py
p
1.2.2 -




1.23

Cuna. [IpuHiun cynepno3uuuu CuiI:

>

FpaBHOAeﬁCTB = F1 + F2 +...

paBHOJECHCTB




1.2.4

Bropoii 3akon HeroTona: s MmatepuanbHoii Touku B UCO

>
-

Fi, = ma,

Ap = FAt




1.2.5

At
npu
F = const
F
const
-
F12 F 21

TpeTI/Iﬁ 3akoH HproToHa AJIs1 MaTCPpHUAJIbHBIX TOYCK!

-

Fi; = —Fp

12




21

1.2.6

3aKkoH BCEMHUPHOI'O TATOTCHHA: CUJIbI IPHUTSXKCHUA MCKIY

TOYCYHBIMU MAaCCaMH PABHBI

mim,
F=¢G 72
F
G
R




Cuna Tsoxectu. LleHTp TskecT Tena. 3aBUCUMOCTD CHJIBI

TSOKECTH OT BBICOTHI h Haa IOBCPXHOCTBIKO INIAHCTBI

paauycom RO:

mg =

mg

(R

h)

GMm

GMm

(Ro + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:




—kx

Cuia tpenusi. Cyxoe TpeHHe.

Cuna TPEHUS CKOJIBXKCHUSA:

Erp = uN

Tp

UN

1.2.8
Cuna TpeHus nokos:

TP

IA

UN

Koaddumument tpenus

JlaBnenwue:

1.2.9

i




1.3

CTATHUKA

1.3.1

1.3.2

—

F
MOMEHT CHUJIbl OTHOCUTEIILHO OCH BpalllCHUA:

IM| = Fl, rae | — mutedo cuisr

>

F

OTHOCUTENIbHO  OCH, mpoxojsmed uepes Touky O

NEPIEHAUKYISIPHO PUCYHKY
IlenTp macc tena. LleHTp Macc CUCTEMBI MAaTEPUAIbHBIX

TOYCK:

- -

myry + myry+...

T
e m; + my+...







B opHOpOIHOM 1071€ TSXKECTH

(g = const)

const)
IIEHTP Macc Tejla COBMAJIAET C €0 NEHTPOM TSHKECTH

1.33

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

H#HHPart#
#1.3.4

3akou [Tackans




JlaBenue B s)xunkocTu, nokosmeiics B MCO:

p =Do +pgh
p
###HPar## | P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApX = ;PBbITeCH
F
Apx
#HitHPartHt _
#1.3.6

BBITCCH




1.4

€CJIM TeNO U KUAKOCTh nokosaTcs B MCO, To

FApx = ngBbITeCH

F
Apx
gV
VYcnoBue maBaHus Ten
3AKOHbBI COXPAHEHN A B MEXAHUKE
Hmmynibec MaTepruanbHONW TOUKH:
p=mv
p
HHHParH#
#1.4.1
m
v
Pt NMiynbsc cuctemsl Te:
#1.4.2 p=p+p2+..




3aKOH U3MEHEHHUS U COXpaHCHUA UMITYJIbCA:

HHHP At B NCO

- -

#143 Ap = A(pl + p2+' . ) = FlBHeLL[HAt + FZBHemHAt'l" -







1 BHEIITH

At

2BHENH

At

B UCO , ecnu

Ap = A(py +pat...

A(




, €CIIN

- -

FlBHe[I_[H + FZBHemH+- v

1 BHEIITH

2BHEIIH




0
PeakTuBHOE NBUXKEHHUE
F
HHHP A Ar X
#1.4.4 PaboTa cuiibl Ha MajJOM IIEPEMEIICHHH
A=|}?'|-|.-j.f'|-c05 a=F, -Ax
(;
D)
MOIIHOCTD CUIIBI:
€CJIH 32 BpeMsi
At
1.4.5
At
paboTa CHIIbI U3MEHSIETCS Ha , TO MOIIIHOCTD CHJIBI
AA
P=— =F-vu-coso
Ar|,
46 KuneTtnueckas sHEpTrHsi MaTepUATbHOM TOYKU:

2 2

mv p
EKPIH =5 By

2 2m




KWH

my

2m

3aK0OH U3MCHCHHS KHHETHUYSCKOM OHEPTUU CUCTCMBL

MarepuanbHbIX Touek: B UCO AExun = Al + A2 + ...

1.4.7

IToTenunanbHast OHCPIruAi:

JJI1 TIOTCHIMAJIBHBIX CHJI




A12 = E1n0TeHu - EZHOTEHL[_z AEHOTEHLL

lnoTeHI

2MOTeHI

TOTEHI]

[ToreHmanbHas 3HEPrusi MaTEPUAIbLHON TOYKH B
OJIHOPOJIHOM T10JI€ TSYKECTHU:

EHOTeHu =mgh

TIOTCHIT




1.5

1.4.8

mgh

[TorenuuanbHas 3HEprus ynpyro 1eGopMUpOBaAaHHOTO

Tena;
kx?
E HOTeHL — 2
HOTEHI]
2
kx

3aKoH U3MEHEHUS U COXpPaHCHUA MeEXaHHYEeCKOU OHCPIUH:
Euex = Exum * Enorerm,
B IICO AE,ex = Agcex HEMOTEHIL. CHITs
B IICO AE,ex =0, eclil Agcex senoresn cax = 0

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

1.5.1

['apmonnueckne KkoneOaHusT  MaTepUaIbHOW  TOUKH.
Ammuutyna u Qasa konebGanmil. KunemaTtnueckoe

OITMCaHUC!:




A7) = Asin( @t + ;).

v =x/.

a(n=(v,), = —o'x(f) Za, +@'x=0,

Tac X - CMEIICHUE U3 PABHOBECHS.

JlnHaMU4YeCcKoe ONKCaHue:

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

—kx.

OHepreTuyeckoe  OmMcaHue  (3aKOH

MEXaHU4YeCKOMH 3HepI‘I/II/I)Z

COXpaHCHHS




CBsi3b aMILTUTYABI KOJICOAHUH CMEICHUS MaTepUaTbHOM
TOYKH C aMIUIMTyJaMH KoJIeOaHUH e€ CKOpOCTH U

YCKOPEHHUSL:

U =4, a_ =04

1.5.2

1.5.3

1.5.4

[Tepuon n yactoTa KoNeOaHU:

Hepﬂoz[ MaJIbIX CBO60,[[HBIX KoJIeOaHHMI MaTEMaTHYECKOIO

MassiTHHKA.

T=2IF
£

[Tepuon cBOOOIHBIX KOIEOaHU IPYKUHHOTO MasiTHUKA!

m
T =21 |—

k

Boinyxxnennsie  kosiebanus. Pe3onanc. Pe3onancHas

KpHBast

HonepeqHHe nu MMPpOAOJIbHBIC BOJIHBI. CKOpOCTB

pacrnpoCTpaHEHHUS U JUIMHA BOJHBIL:

v
A=vl =—-
v




2.1

1.5.5

2.1.1

HNutepdepentius u qudpakius BOJIH

3ByK. CKOpOCTb 3ByKa

MOJIEKVJISIPHAS ©®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHAS ©U3UKA

Mogenu CcTpoeHHs ra3oB, KHAKOCTEH U TBEPIBIX TeINl.

[Tycth TepMoguHamMuueckas cucrtema (Teino) CoOcTOUT u3 N

OZIMHAKOBBIX MOJIEKYJI. Torja KOJu4yecTBO BEIIECTBA
N m
vV=—=—
Ny




2.1.2
2.13
2.14
2.15

rae

— 4ucio ABoOrajapo, m — Macca CUCTEMBI (Tena),
U

u
— MOJIIpHAs Macca BellecTBa

TennoBoe IBMXEHUE aTOMOB M MOJIEKYJI BEIlleCTBa
B3aumMoneiicTBre yacTull BelecTa

Juddysus. bpoyHoBckoe ABMKEHHE

Monens uneansaoro raza B MKT

CBsi3b MEXIy JaBICHHEM H CpeaHEH KUHETHYeCKOU

3Hepl"PIeI>i MMOCTYNATCJIbHOT'O TCIIJIOBOT'O JABHIKCHUA

MOJIEKYJI UJIeaTbHOTO Ta3a (ocHOBHOE ypaBHeHne MKT):

nilfn!cuj _2?'1 £

7 2
3

rzie m0 — macca OTHON MOJIEKYJIBI,




- KOHICHTpaUd MOJICKYJI

AbcomotHas Temmieparypa: T =t +273K

CBs3p Temmeparypbl raza co CpeiAHEd KHHETHYECKOU
DHEPrue€il INOCTYNaTEJbHOIO0 TEIUIOBOTO ABM)KEHHS €r0

MOJIEKYJI:

{ mup’
£ =I L =
\

3
2 2

Vpasuenue p = nkT

2.1.10

Mogens naeaabHOro ra3a B TEPMOIAUHAMUKE:

(Vpaprerme Merrereera — Kiareipona

| BEIpeUKEHHE U1 BHYTPEHHEH SHEPIHH

Vparnerne MeRjueneera — KianeiipoHa (IIpHm
3AIIICI):

pRT

pV=%RT=vRT=NIcT, p=t

BripaxkeH1e U1 BHYTPEHHEeIl 3HePITI 0IHOAaTOME
raza ([IpIMeHIIMEIe (DOPMEI 3aIIICH):

L‘=%1.:RT =%M’CT —3 MRt —ve,T= %pV

2




3akoH JlanmbTOHAa Ui JaBJIEHHUS CMECH pa3pEeKEHHBIX

ra3os:
p=p+pt..
p
1
2.1.11
_l_
2
_l_
M3omporieccsl B pa3peeHHOM rase ¢ MOCTOSHHBIM YHCIIOM
Mosekyn N (C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepMma (T = const): pV = const
uzoxopa (V = const):
— = const
2.1.12




const

u3o0apa (p = const):

V— t
T—COTlS

const

I'paduaeckoe npencrapnenue n3omnpoieccos Ha pV-, pT-u
VT- nnarpamMmmax.

OO0benMHEHHBIA Ta30BbIH 3aK0H:

pV .
T = cons




const

JJIA ITIOCTOAHHOI'O KOJIMYECTBA BEIILICCTBA V.

HaCI)IH_[eHHBIC N HCHACBIICHHBIC IIapHI. KauecTtBeHHas

3aBUCHMOCTD IUVIOTHOCTHU W JABJICHUS HACBIICHHOTI'O I1apa

2.1.13
OT TeMIlepaTypbl, HUX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOI'O I1apa
BnaxunocTs Bo3ayxa.
OTHOCUTEIbHAS BIAXHOCTD:
¢ _ pnapa(T) _ pnapa(T)
pHacmmnapa (T) pHaCwa,napa(T)
p
HachlILIapa
2.1.14 (7)
p

napa

(7




(1)

)

HachIIapa

napa

N3MeHeHue arperaTHbIX COCTOSTHAM BEIECTBA: UCIIAPEHUE

2115 Y KOHJIECHCAUs, KUIIEHUE KUJKOCTH
116 M3MeHeHne arperaTHeIX COCTOSIHUM BEILIECTBA: IJIABICHUE
o U KPUCTAJUIM3ALMS
2.1.17 [TpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX MEpexoaax
2.2 TEPMOJNHAMUNKA
2.2.1 TennoBoe paBHOBeCHE U TEMIIEpaTypa
222 BuyTtpeHnHss oHeprus
Tennonepenaya kak cHoco0 HM3MEHEHUS BHYTPEHHEH
223 sHepruu  0e3  coBepumieHus paborel.  KonBekius,
TEIUIONPOBOAHOCTD, U3JIy4E€HUE
KonnuecTBo TEmnoTsl.
VY nenpHast TEMIOEMKOCTh BELIECTBA C:
Q = cmAT
224




cmAT

225

2.2.6

2.2.7

VY nenpHas Terora napoodpazoBanus L: Q = Lm.
VY aenpHas TeroTa miasieHus A Q = Am.
VY aenpHas TEmJIOTa cropaHus Tormaa q: Q = gm

DOnemeHTapHasi paboTa B TEPMOJMHAMUKE:
A = pAV

pAV

Breraucnenue pabotel 1Mo rpaduky mporecca Ha pV-
quarpamme

IlepBbIil 3aKOH TEPMOJIMHAMUKH:

Q12 = AUy; + Aqp = (U — Uy) + Agy




(U

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




U

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl
[Tpunimne! aeiicTBus TernoBbix mamuH. KITI;
MakcumansHoe 3nauenue KI1/I. [ukn Kapho:

Tore Ty T

2.2.10 max M = Nygp = — =1-_2=

T T
YpaBHEHHE TEIUIOBOTO OallaHca:




SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE ITIOJIE

OnekTpu3auusi Tea U €€ MNPOSBICHUS. OJIEKTPUUECKUM
3apsan. [[Ba Buaa 3apsia. DiaeMEeHTapHBIA JIEKTPUUYECKUI

3apsan. 3aKkoH COXPAaHCHUA JJICKTPHUICCKOIr0 3apdaaa

B3aumoneiicteue 3apsanoB. Todeunsle 3apsasl. 3aKOH
Kynona:
B OZJHOPOJHOM BEILECTBE C JUIIECKTPUIECKON

MMPOHUITACMOCTBIO




F:k|'?1|'|?z 1 _|'§'1|'1"-?J

&I 4mes, 17

Onekrpuueckoe mnoisie. Ero neiicTBue Ha 3JI€KTpUYECKHE
3apsiibl

Hanpsik€HHOCTD 37EKTPUYECKOTO MO

>

’ F
qnpo6Hb1171
E
q
TIPOOHBIH
F
[Tone TouyeuHnoro 3apsna:
q
E.=k—




OIHOPOJHOC IT0JIC:

E = const.

const.

KapTuns! 1MHMNA HaIPsHKEHHOCTH ATHX ITOJIEN

HOTCHHI/IaJILHOCTB OJICKTPOCTATUYCCKOI'O I1OJIA.

Pa3zHocTh mOTEHIIMAIOB U HANIPSKEHUE:
A1z = q(d1 — ¢2) = —qA¢p = qU.




q(¢

¢
2
)
—qA$
qU.
HOTeHHI/IaJ'IBHaSI 3Heprm{ 3apsma B SHGKTPOCTaTI/I'-IeCKOM
I10JIC.
W =q¢
w
q¢
A=—AW




AW

HOTCHHI/IaJ'I SJICKTPOCTATUYCCKOI'O I10JIA:

w
o=
q
¢
q
w

CBs3b HaprI)I(éHHOCTI/I MOJIAI 1 pa3HOCTHU ITOTCHIUAJIOB IS

OJIHOPOJIHOTO AJieKkTpocTatnueckoro mojsi: U = Ed

[IpuHIUIT Cynepno3UIUK JIEKTPUYECKUX MTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+




HpOBOI[HI/IKI/I B 3JICI(TpOCTaTI/I‘IeCKOM I10JIC.
VYcioBue paBHOBECHS 3apsiIOB: BHYTPU MPOBOTHUKA
Et=0




0
, BHYTPU U Ha MIOBEPXHOCTH MIPOBOJHHUKA ( = const

I[I/IE)JIGKTpI/IKI/I B QJICKTPOCTAaTUUCCKOM

I[I/IBJ'IGKTpI/I‘ICCKaﬂ IMPOHUIACMOCTD BE€IICCTBA €

Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:
q

C=—
U

OneKTPOEMKOCTh TUNIOCKOT0 KOHJIEHCATOpa:
€08

=Ta T

&€

ITOJIC.




eC

3.1.10

Hapannenbﬁoe COCIMHCHNEC KOHACHCATOPOB:

_Q

q =q1+q2+...,U1 = U2 ="'1Cnapanﬂ_C1+CZ+---




napat

[TocnenoBarenbHOE COCTMHEHUE KOHICHCATOPOB:




T10CJT







3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
_qU _CcU* _ ¢?
€T 27 2 T2

qU

cU

2C




3.2

3AKOHBI ITTIOCTOAHHOI'O TOKA

Cuia Toka:
=2
3.2.1 Ay 0
IMocTostauEINi TOK: I = const
Jns mocrossHHOrO TOKA q = It
329 VYcnoBust CylecTBOBaHUS AIEKTPUIECKOTO TOKA.
o Hanpsixenue U u OJIC E
3akoH OMa aJ1d y4acTKa LeMnu:
U
I=—
R
I
3.2.3
R




324

3.2.5

DIIEKTPUUYECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTh
COIPOTUBIICHUSI OJHOPOJHOTO MPOBOJHUKA OT €T0 JJUHBI

U ceueHUs. Y IeIbHOe COIIPOTUBJICHHUEC BCIICCTBA.
l

R:pg

Uctounuku Toka. 3J/]C uCTOUHMKA TOKA:

ACTOpOHHI/IXCI/IJ'[

q

E =

A

CTOPOHHUXCHJT




BHYTpCHHee COIMPOTUBJICHUEC UCTOYHHKA TOKA

3akoH Oma A MOJIHOM (3aMKHYTOH) 3JIEKTpUYECKOU

nenu: E = IR + Ir, oTkyna

[ =—
Rr

1

Rr
3.2.6

E

E.r
= R
Hapanneanoe COCIMHCHUEC ITPOBOJHUKOB!
I=11+12+..,Ul=0U2=._,,
1 1 4 1 4
Rnapann Rl RZ -

3.2.7

apaun







[TocnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
U=UuUl+02+..,11=12=..,
RHOCJI = R1 + R2+

T10CiI

Pabora sanexrpuyeckoro Toka: A = [Ut.
3akon J[xoyns — Jlenma:
Q =I°Rt

3.2.8

QS




Rt

Ha pesucrope

U2
R:Q=A=12Rt=IUt=Ft

@)

3.29

MoIHOCTh QJICKTPUYCCKOT'O TOKA:

A4
p=""| =mU

At Ar—d)
TeroBast MOIIIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:




3.2.10

P=PR=Z =U
R

MonIHOCTh HCTOYHHKA TOKA!

CBoOOAHBIE HOCHUTENM JJIEKTPUUYECKMX  3apsioB B
IIPOBOJHUKAX. MeXaHu3Mbl IIPOBOJMMOCTH  TBEPIBIX
METAJIJIOB, PACTBOPOB U PACILIABOB JJIEKTPOJIUTOB, I'a30B.

ITomynpoBoaauku. 1101ynnpOBOIHUKOBBIN U0/

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHnyeckoe B3aWMOJICHCTBHE MAarHuTOB. MarHuTHOE
nosne. Bekrop wmarmutHOM — uHAyKuumu. [lpuHnumn

CyNEPIO3ULUU MAarHUTHBIX I1OJICH:

- - -

B = B1 +B2+...




332

3.33

JluauM wHOYKIUUM MarHuTHOro mnojisa. KaptuhHa nuHMi
WHIYKIUW MAardHuTHOT'O HOJIS II0JIOCOBOT'O u

HO,I[KOBOO6pa3HOFO IIOCTOAHHBIX MAarHuTOB

OnpiT Opcrena. MarouTHoe 1oJie MPOBOJHUKA C TOKOM.
KapTtuHa nuHMA MHIYKIMM MarHUTHOTO IOJIA JJTMHHOTO
IpsIMOrO  MPOBOJHUKA U  3aMKHYTOI'O  KOJBIIEBOTO

MMPOBOAHUKA, KaTYHIKHU C TOKOM

Cuna Amrmepa, e€ HanpaBJICHUE U BEJIUYNHA:
F, = IBlsina

IBlsino.
, TJIE 0. — yTOJI MeX/1y HampaBlIeHHUEM MPOBOTHUKA U
BEKTOPOM

12

334

Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYHMHA:

Frop =1 q | vBsina




Jlop

lglvBsina
/1€ 0 — YTOJI MeX/1y BEKTOpaMu

>

v

1

JBrm>keHUEe  3apsHKEHHOM  4acTULbl B
MAarHWTHOM I10JIE

OJHOPOJAHOM

3.4

OJIEKTPOMATHUTHAA MHAYKIOUA

34.1

IToTOK BEKTOpa MarHUTHOW MHIYKIIVH:

® = B,S = BScosa




BScosa

7 B
4
G729
34.2 SIBnenue snekTpoMarHuTHOW MHAYKUIMUK. DJIC nHayKIUN

3aKOH 3JIEKTPOMarHuTHON nHAyKiuu Dapajes:

AD
343 E=—11 =-@
At
Af—0
\% U, N
!
S/1C uHIYKIMK B IPSIMOM MPOBOJHUKE JUTMHOM |,
JABKYIIEMCA CO CKOPOCTBIO
v
v
344
(vl




)

B OJTHOPOJIHOM MAarHuTHOM IoJje B:
| E; |I= Blvcosa

Blvcosa

, [JI€ O — YI'OJI MCXKY BEKTOPOM Bu HOPpMAJIbIO

n

K IIJIOCKOCTH, B KOTOPOH JIeKaT BEKTOPHI

>
>

lnv

; €CIIn




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

Blv




345

IIpaBuno Jlenna

NHIyKTUBHOCTD:
L D
T
L
1
3.4.6
(O
, mmn @ = L1
Camounnaykuus. 9/1C caMonHayKIHU:
AT
E, :—L—L ——LI'
Aty
DHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM:
W = LI?
)
w
L
3.4.7




3.5

3.5.1

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHUS 11 BOJIHbBI

Konebarenbupiit KOHTYp. CBOOOTHBIC AIICKTPOMATrHAUTHEIC

KOHe6aHI/IH B NACAJIbHOM KOHe6aTeHBHOM KOHType:
[q[ t)=q,..sin( ot +@,)

If['fﬁ] =g, = e, cos( et + @) =I__ cos(cr +q))

®opmyna Tomcona:

T =2nVLC
T
2
LC
, OTKy1a
21 1
w=—=—
T LC




3.5.2

2

LC

CBs3b AMIUIUTYABI 3apsi/ia KOHACHCATOpa C aMHJIHTy,[[Dﬁ
CHIJIbI TOKa npu CBO60)1HI)IX OJICKTPOMAarHuTHBIX

KOoJICOaHUSX B nacaJIbHOM KoJie0aTeIbHOM KOHTYpPC:
gﬂu}: =
0

3akoH COXPAHCHUSA SHCPIrUn B H1CAJIbHOM KoJiIe0aTeIbHOM

KOHTYpeE:




3.53

BrIHyXIeHHBIE 3JIeKTpOMarHuTHbIE Konebanus. Pesonanc

3.54

3.5.5

3.5.6

Ilepemennbin  Tok.  IlpowsBoacTBo, nepemada U
notpeliieHue JIEKTPUIECKON SHeprun
2 2 r2 2
cUt L' _CU,, LI,
2 2 2 2

CsoiicTBa AJIEKTPOMATHUTHBIX BOJIH. Bzanmuasa

= comnst.

opucHTalusl BCKTOPOB B BHQKTpOMaFHPITHOfI BOJIHE B

BaKyyMe:

E1lBlc

[Ixama 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6I)ITy

3.6

OIITHUKA

3.6.1

3.6.2

[IpssMonrHENHOE PACTIPOCTPAHEHUE CBETA B OJHOPOJHOU

cpene. Toueunbiit UCTOYHUK. JIyd cBeTa

3aKOHBI OTPaKEHUS CBETA.

a=p




3.6.3

3.6.4

alp

S

[Toctpoenue n300paxeHuii B MIOCKOM 3epKae

3aKOHBI IIpCIOMIICHUS CBETA.

HpeJIOMJ'IeHI/IC CBCTa:

nysina = n,sinp.

sinp.

AOGCOIOTHBIN MOKa3aTesb NPETOMICHHUS:
c

Nasc = v

abc




OTHOCUTENBHBIN MMOKA3aTENb MPETOMICHHUS:
n, v

nOTH
1 V2

OTH




3.6.5

Xox 1y4ei B Ipu3Me.
Vi=Va, Ay =Mk,
CooTHOIIEHHE 4YacTOT M COOTHOIIEHUE JJIMH BOJIH IIPH

nepexoae MOHOXPOMATHUUYCCKOIrO CBETa 4YCPC3 T'paHULy

pazziena AByX ONTHYECKUX CPEI:

ny<ny ny

ITonHOE BHYTpEHHEE OTpaKEHHE.

[IpenenbHbI yroi NOIHOTO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
Noru nq

Sina




OTH




Cobuparomue U pacceuBaroliie JUH3BL. TOHKas JMH3A.

DOKyCHOE PACCTOSIHUE U ONTHYECKAsl CUJIa TOHKOM JINH3BL:

D= 1
F
D
3.6.6
F
1
dopmysia TOHKOHN JTUH3BI:
1 4 1 1
d f F
d
3.6.7 a
1
+




VYBenuuenue, JaBaeMoe JIMH30M:

h |f1
r=4="a




3.6.8

d T

A5\

F\ h
f

A

B clIy4ae pacceI/IBanmeﬁ JIMH3BI:

1
D F =—0,
0= DO







Xox tyda, TpoLIEAIIero JUH3Y MO TPOU3BOIbHBIM YTIIOM
K e€ rIaBHOM onTuyeckon ocu. ITocTtpoenne n3o0pakeHuit
TOYKH ¥ OTPE3Ka MPSMOU B COOMPAIOIIHNX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

doroanmapaT Kak onTtuueckuii mpubop. [ma3z kak

3.6.9
ONTHYECKasl CUCTEMA
Wntepdepennust  csera. KorepeHTHbIE  MCTOYHHUKH.
YcnoBus HaOMIOJEHUS MaKCUMyMOB W MHHHMYMOB B
UHTEPPEPEHIIMOHHONH KapTUHE OT JBYX CHH(A3HBIX
KOI€PEHTHBIX UCTOUHUKOB:
3.6.
.
MAKCIIMYMET — :l=2m;: m=0,£1.+2 +3
A
MITHIIMYMBI — ﬂ:{lm+1_];, m=0,t1,+2 +3
Hudpaxus ceera. [udpakiuonHas pemeérka. Y clIoBHe
HaAOJIIO/ICHUSI TJIABHBIX MAaKCUMYMOB IpU HOPMaJIbHOM
naIeHu MOHOXPOMATHUYECKOTO CBETa C JJIMHOW BOJIHBI A
Ha peteTKy ¢ nepuoaoM d:
dsin¢,, =mA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

mA,
m
0,




3.6.12 Hucnepcus cBeta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU 1Y AJIU3M

4.1.1 I'umore3a M. [Tnanka o kBantax. @opmyna [Tnanka: E = hv

®otoHnbl. DHeprus GpoToHa:
E=hv= he _
=hv=—=pc

E
hv

4.1.2
A
he

pc




Nmnynsc poTona:

=

hy




413 ®oroaddexr. Ombitet  A.I.  CroneroBa. 3aKoHBI
o dboTtoarddekra
VYpauenue DitHireliHa 11 potodddekra:
E¢0T0Ha = ABbIxo4a + Eyyumax,
¢doToHa
ABBIXOOA
+
KuHmax
4.14
rie ,
£ B hc
— v — —’
doToHa 2
¢doToHa




hv

hc
hc
ABbIXOAa = h‘va = /1
Kp
BBIXOaa
Kp
A
Kp

he




Exunmax =

KuHmax

my

eU

3an

= eUzyy

[laBiienue ceera.




JlaBneHne cBera Ha  IOJHOCTBIO  OTPAKAIOLIYIO

IOBEPXHOCTH n Ha IIOJIHOCTBIO Iorjiomarmyro

IIOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [Imanerapnast Mogenp aroMa
[Toctymarer bopa. M3nydenue u moriomieHue (OTOHOB
IIPU [IEPEXOJIE aTOMA C OJHOTO YPOBHS SHEPTUU HA APYTOM:
he
4.2.2 :I.F"k-"m” =T = |En _Em|
Y
JInHelyaTeie CIIEKTPBI.
CrnexkTp ypoBHEN SHEPrUU aTomMa BOJ0pOa:
E =—, n=1,223, _
n*
4.3 OU3SNUKA ATOMHOI'O SAJ1PA
431 Hyxnonnas monens snpa ['eitzendepra — Banenko. 3apsin
o anpa. Maccooe uncio sapa. M3otomnsl
PannoakTMBHOCTS.
Anbda-pacna;
A A4 4
7 X—>,Y+ ;He
bera-pacnan.
DNeKTpOHHBIN B-pacnai;
432
A A 0 -
X =7 Y+ je+v,
[To3utpounsii B-pacnan:
A A 0=
sX—=Y + jE+ v,
IN'amma-uznydenue
3aKoH paIMOaKTUBHOTO pacraja:
-t
= T
4323 N(&) = Nox2

N()




ITycth m — Macca paAMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy*2T

m(1)




—t

434

Snepublie peakuuu. JleneHue u CUHTE3 Aliep




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






