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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHOM TporpaMmsbl, peacTtaBieHHbIX B PI'OC COO, a Takxke
c yuéroM (enepasbHONH paboueir mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqu3yomnx OCHOBHbIE 00pa30BaTEeIbHbIE TPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0s3aTeIbHOE NPEIMETHOE COACpIKAHNE,
yCTaHaBIMBAET PEKOMEHYEMYIO MOCIEI0BATEIbHOCTh U3YUCHHUS TEM U pPa3JeioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIMUXCs.
[TporpamMma no ¢u3uke Aa€T MpeACTaBICHUE O LEIAX, COAEpNKaHUM, OOIIeH
cTpaternd OOydYeHHs, BOCIHMTAHUS W Pa3BUTHs, OOYYAIOIIUXCS CpPEIACTBAMH
yueOHoro npeamera « Pu3nka» Ha yriiyOJIEHHOM ypOBHE.

Wzydenne kypca (GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aJa4l MPOPECCUOHATBHON OpPUEHTAMH, HAPABICHO Ha CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEW Ka)AbIM
OOy4YaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHS O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHUpyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUS: JHWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IO0JOTUYECKON OCHOBOM [1Jisi pa3pabOTKM TpeOOBaHU K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCsl, OCBOMBIIMX
nporpaMmy 1o pu3KKe Ha YPOBHE CpeAHEro 0011Iero oopa3zoBaHus Ha yriTyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[Tporpamma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca PU3NKH Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYECHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3UKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX IPOTrpamM.

[TporpaMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIMATUBY YUHUTENECH U
NPEIOCTABIAET BO3MOXKHOCTU I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MNOJXOJOB K NpernojaBaHuio (U3UKH HAa YIIyOJIEHHOM YypOBHE NpPU YCIOBUHU
COXpaHEHUs 00s3aTETFHON YaCTH COAEPKAHMS Kypca.

®du3rka Kak Hayka O HamOoJsiee OOUIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLKkompHbIN Kype GU3HKH — CUCTEMOOOpa3yIOINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWN, HW3YYaeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpaduer u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENEeIHIO XapakTep U OypHOE pa3BUTHE
pa3HOO0pa3HbIX TEXHOJOTHM B Chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA,
MOJTyYeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaronierocsi, B GOpMHUpOBaHWE YMEHUN MPUMEHITh HAYYHBIM METOJ MO3HAHUS
IIPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3UKN Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOI0KEH
pSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (HU3UMKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. BenymuMm B Kypce ABIsIeTCs
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoaracT HUCIOJb30BAHUE
TYMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
($U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANnojaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOpPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMs, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TakkXe OO0CYXIACHHS
npo6JieM pallOHAIBHOTO MPUPOONIOIB30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

OcBoeHue coJep>KaHusl MPOrpamMmbl MO (PU3UKE AOKHO OBITH OCTPOEHO Ha
MPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoa. g Gu3nuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yriayOGnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHYECKOTO 3SKCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanu3annu GU3NYeCKOro npakTukyma. B mepBom ciyuyae mpakTukym
npoBoauTcs 6o B koHIE 10 m 11 kmaccoB, OO mocie MEPBOTO U BTOPOTO
MOJIYTOUH B KaXKIOM M3 dTUX KjaccoB. BTopoii cmoco6 — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia €3 MOIIAroBOM HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOPHBIX pabOT M IMpakTUKyMa IpPEJCTaBICHAa €IUHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUAOB YUYEHHUYECKUX MPAKTHUYECKUX PabOT OCYLIECTBIISETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAs U3 0OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAaHMUST W OCHamleHusi kabunera ¢usuku. [Ipm sToM oOecmeunBaercs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSIMU TIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIENOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHIMaHue yaesieTcs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHON
Y HESBHO 33JJaHHOW (PU3NYECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasliena Kypca, TaKk U HHTErpuUpys
IPUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPEACKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUN U MPOLECCOB B OKPYXAIOUIEH >KU3HU, TpeOyrolue BbIOOpa (pU3ndecKon
MOJIEJH JUJIsl CUTYallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pu3uku yriryOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o pu3nKe y4aeHU4eCKux
OMBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMmoHCTpanioHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHHA W  TIPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMECHCHHIA.

JlaGopaTopHoe 000pynOBaHHE MJII YYCHUYECKHX TPAKTHYECKUX pPaboT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTCsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUN AHAJIOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX JT1a00paTOPHUH.

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

dbopMHpOBaHHEe HWHTEpeca M CTPEeMJICHUS OOydYalomMXcd K HAyYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yueHHsS OCHOB
CTpOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMHpOBaHE YMEHUM OOBSICHATD SIBJICHUS C HCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dopMUpOBaHHE NPEACTaBICHUA O POIM (PU3MKK AN Pa3sBUTHUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX chepax  Oynmyuei
npodeCCUOHAILHONW  JIESITEILHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHUIO B 3TOM HalPABJICHHH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMUX 3a7ad B
npouecce U3y4eHus Kypca GU3MKH Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (HU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKHUE 3HAHUS JJIs1 OOBSICHEHUS
busznyecKkux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CcO3JaHue (U3NUECKOn
MOJENIA, AJEKBaTHOW YCJIOBHMSM 3a/Jadd, B TOM 4YHCJIE 3aJa4 WHXEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENyY;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHWUPOBAaHUS W IPOBEICHHUS
¢bu3nyecKux SKCIEpUMEHTOB, aHajdu3a MW HUHTepIpeTaudd HuHGpOpMaluH,
OTIpEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUI TNMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICATEIILHOCTH;

pa3BuTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (PUBHKOM.



B cootBerctBun ¢ TpeboBanusimu OGI'OC COO yrnyOnéHHBIH ypOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TIUIAHUPYIOIIUMH TMPOIOJDKEHHUE
00pa30BaHMsI 10 CIEIUATHLHOCTAM (PU3HKO-TEXHIUUECKOTO TIPOQHIIS.

Ha uzyuenne pusuku (yriayOaEéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
obOpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHUECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JeJNaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMNBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJarommxcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

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

DKCIEPUMEHT M TEOpUs B Ipollecce MOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco6b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHuid  (QU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOUKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN Ia3, TOUCYHBIN 3apsi).
['unoTe3a. @PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3mepeHune cuiibl TOKa U HAPSsHKEHUS B [IENMU MOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi jabopatopueit o Qusuke. [IpuMepsl usmMepeHus
(bU3UYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3aJ]a4u MEXaHUKHU.

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

Ilepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTEPUATbHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMmajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBHCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTEpUAILHON TOYKH OT BPEMEHU U MX TpaduKu.



KpuBonunenHoe  nBWKeHUE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m vactora obOpareHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSAIOB, LEITHBIE, IECTePEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEpUCTUK
JBUKECHMUSL.

Crioco0ObI ucCIeIOBaHMs IBUKEHUIA.

WntrocTpanuys npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[Tpeobpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHIL, CKOPOCTEN JIBUKEHUS OJHOTIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MPpU MPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO NaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTopun).

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOT0 FOpU30HTANIBHO. [IpoBepka runoressl
O TOPSAMOM MNPONOPLMOHAIBHON 3aBUCHMOCTH MEXAY MAAJIbHOCTBIO IOJNETA U
HAa4aJIbHOM CKOPOCTBIO Tea.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOM I0 MOJIYJIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH HbroroHa. HMuepuumanpHble cucTteMsbl orTcuéra. IlpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOW MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaI€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoil MUpOTHI. J[BrKeHNEe HEOECHBIX Tel
U ux ciyTHUKOB. 3akoHbl Keruepa. IlepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUS CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenuss. Cuina conpoTUBIEHUS NPU ABUKEHUH TeJIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO JIBUKEHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBAa M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne nByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOACHCTBYIOLIEH MPUIOKEHHBIX K TEITy CUJI C TPOU3BEICHUEM
Macchl T€Jla Ha €ro YCKOPEHHE B HHEPLUAILHON CUCTEME OTCUETA.

PaBeHCTBO CHl, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHHM IBHKEHHS Opycka I0
HAKJIOHHOM INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

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

HccnenoBanue nBXeHUS OpycKa MO HAKIOHHOM MIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOEe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaimieHus. [limedo cuibl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, peléTyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIUTENHOB U pacUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M1 ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cuisl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loreHUHUAIBHBIE W HENOTEHIMAJIbHbIE CUbl. [loTeHIManbHAas >HEprus.
[TorenuuanbHast sHEprUs ynpyro jaepopmupoBaHHOU NpykuHbl. [loTeHmanbHas
SHEPrus Tejla B OTHOPOJHOM IPaBUTAIMOHHOM ToJie. [loTeHnmansHas 3Heprus Tenna
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUIECKOM SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaTbHOM JKUAKOCTHM KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eCcKre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: JBUKEHHUE PAKET,
BOZOMET, KOTIED, MPY>KMHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHHWE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTUn Telia MpU COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpallleHHs] KUHETHUYECKONM W MOTECHLIHAIbHOW SHEPruil MHpH
JIEWCTBUU Ha TEJIO CUJIbI TSYKECTH U CHJIBI yIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HN3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

W3mepenune cuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHIIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKON IHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUSI TTOTCHIIMAIIbHON YHEPTUU MPYKUHBI ¢ PaOOTOM CHUITBI
TpEHUsI.

OmnpeneneHue pabOThl CWIBI TPEHUS] TPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJIsApHO-KuHeTnyeckorn Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3usa. bpoyHoBckoe nBrxeHue. Xapakrep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BELIECTBA. Mojaenu CTpOEHHs Ta30oB, KUIKOCTEU H
TBEPBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temneparyp Llenscust.

Mopens uneanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon JlanpTona. M3ompoiieccrl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUUECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TEMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEIHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBuKEeHNs YaCTHL] BEIIECTBA.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddysus :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HccnmenoBanne 1mponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpounecca (PEeKOMEHJOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydeHnne n30X0pHOTO Mpolecca.

N3yyenue nzob6apHOro npoiecca.

IIpoBepka ypaBHEHHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCJIOBUM IS
TEPMOJIMHAMUYECKONW CUCTEMbl. BHelHne U BHyTpeHHHUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



Mopenp wWaeanpbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenpaeneeBa—Kianepona u BbIpaKeHHE JUIsi BHYTPEHHEW DHEPIUH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHILI, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH YHEPTUU OJHOATOMHOTO MJICAIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTta B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npolecca Ha pV-auarpamme.

Temonepenaua  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJUHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. TennoéMKOCTh Tena. YaelnbHas W MOJISIpHasd
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemuoThl mnpu Teruonepenaude. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHN. BHYyTpeHH s dHeprusa. KoimuecTBO TEIIOThI
u paboTa Kak Mepbl W3MEHEHUS] BHYTPEHHEW SHEPruM TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aKOH TEpMOIMHAMUKH JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaarh TEIJIoTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX TPOIECCOB.

[Tpuniumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTHYECKHE aCIIEKThl MCIOJIBb30BaHMUs TEIUIOBBIX ABUrareiieid. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHruuecKue yCTpONCTBAa M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOIO HAcoca, yTHIIM3alKs OMOOPraHUYECKOTO TOILIUBA JIJIst
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOrO Mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTUM MEKMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TEeMIEPATypPhbl KUTICHUS AKUTKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y aeibHas TEIoTa
napooOpa3oBaHusl.

HachlllieHHble W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUSI HACBIIIIEHHOTO Iapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue n amopduble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. [lmaBneHne W Kpuctaiudzanus. YJIelIbHAsg TEIJIOTa ILUIABJICHUS.
CyOnumarnusi.

Hedbopmaruu TBEpAOTO Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimpeHue KUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JUHEHHOE
pacumpenne. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUUMUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0ax.

YpaBHeHUE TEMI0BOTO OagaHca.

[ToBepxHocTHOE HaTsKeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanuspasie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MaTEpUAJIbI.

Hemoncmpauuu.

TermioBoe paclupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauuBaHue.

Kanumisipabie sBiaeHUs.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco06bI M3MEPEeHUS BIAKHOCTH.

HccnenoBanye HarpeBaHus U MJIaBIEHUS KPUCTANINYECKOIO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEN.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHS.

N3mepenne moayis FOnra.

HccnenoBanne 3aBUCHUMOCTH  JAepopMalii  pPEe3MHOBOro  obpas3ua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OJNeKTpu3alus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKM, [HUAJIEKTPUKA U  MHOJIYIPOBOIHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyroHa.

DIIeKTpUYECKOE ose. Ero AeicTBUE HA JIIEKTPUIECKUE 3apsIbl.

Hampsoxk€aaocts  anekTpuueckoro  moisid.  [lpoGueiit  3apsn. Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsda B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snexkTpocTaTuyeckoro noss. Csi3b HANPSXKEHHOCTHU MOJIS U Pa3HOCTU
NOTEHIMAIOB JUISl JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLy AIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTo No o0béMy Mmiapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeckOHeYHOM TUIOCKOCTU. KapTuHbl JHHUN HaNpsHKEHHOCTH OSTUX TOJEH H
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSIOB.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Husnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapannensHOE coenrHeHre KOHIeHcaTopoB. [locnenoBarenbHOe COEIMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM IOJIE.

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

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE JIBYX 3aPSKEHHBIX MJIACTHH.

Monens anekTpocTtatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO M JEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHcaTopa OT IUIOLAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

O1eHKa cUj B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LENN, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEIbHOM COECMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwstil 31eKMpUUecKuili mok.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI MOCTOSIHHOTO JJICKTPUYECKOro Toka. MCTOYHUKHU
toka. Hanpsokenne U n O/1C é&.

3akod OMa JJ1sl yyacTKa [eMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOIMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBuna Kupxroda.

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



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsEeMasl Ha
pe3ucTope.

O/J1C u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOoH OMa JiJ1s1 TOJTHOM
(3aMKHYTOM) sJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenne cuitbl TOKa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSHKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOUO/IA.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIPsHKEHUH.

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

CrniocoObl coennHeHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEKTy MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

HccnenoBanre CMEMIAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANpsOKEHUS ISl JIaMITbI
HaKaJIMBaHMUS.

YBenuueHue npenena n3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCThH COMPOTUBICHHUS METAJUIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHass  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIN3a.

DJIeKTpUYEeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuuneie TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOM,
TpaH3UcCTOp, (HOTOAUO/, CBETOUO, TAIbBAaHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE MPOBOIMMOCTH METAIIIOB U TOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuolt, npaKkmuKym.

HaGmroienne amexTpoiusa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MYecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHBIX THIoTe3 (BbIOOp H3 pador,
ONMHMCAHHBIX B  TEMATMYECKUX  pazlenax «YUYEHUYECKUH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue xkypca pusuku yriayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C y4€TOM COJEpKaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnnle nOHAMUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHOZ20
no3nanuA: SBICHUE, HAY4YHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboia, runepbosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, muddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA Ul  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJIKHE KPUCTAIJIbI, JJIEKTPUUECKHE CBONCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpagpus: BnaxxHOCTb BO3/IyXa, BETPhI, 6ApOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), UCIOJIB30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
[OJlyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaTbBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MaruutHoe mone. Bexktop marHuTHOM wuWHAYKOMH. [IpuHIMND cyneprno3uuun
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOAYJb. [[BUKEHUE 3apSKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

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



TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

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

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUs MMyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOM
uHaykiuu. OJIC uHAYKUMU. 3aKOH 3JEKTPOMarHMTHOM wuHAykuuu ®apajnes.
Buxpesoe anektpuueckoe nosne. Toku Dyxo.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B I1I€MH TOCTOSTHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHIYKINH.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJIOIMYECKHUE MPOLECChl: HUHAYKIMOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABWKEHUN B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKUUM OT CKOPOCTH HU3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. MexanuuecKkue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUIN M3 UX DHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza konebanuil. CBsI3b aMIUTUTYIbI KOJEOAHUN HMCXOIHOU
BEJTMYMHBI C aMILTUTYJIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKojaebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJI€OaHUS.

TexHHYecKue yCTpOHUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0i1edaTeIbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJieOaHUI rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Mepruoaa CBOOOTHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

UccnenoBanne kosnebaHUWN Tpy3a Ha MACCHUBHOM MpPYXHUHE C UEJIbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUIH.

Hab0mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.



W3mepenue mnepuona CBOOOJHBIX KOJICOAHUM HUTSAHOTO U TMPYKUHHOTO
MasITHUKOB.

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

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIEOaHUI.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUTMTYOM CHIIbI TOKA B KOJI€0AaTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxarommue 3IEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU  PA3IMYHOM (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U moTpediIeHUE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. Kymberypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMKX JIEKTPOMATHUTHBIX KOJIEOAHHIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAbHbIE KOJICOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO M PUHIIUT A€HCTBUS TpaHCchopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre nmepeMeHHOT0 TOKa 4Yepe3 MOCHe0BATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 31eKTpOMarHiTHOIO PE30HaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUNHbLE G0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
POJI0JIbHBIE BOJHBL. llepro, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
T paKIms.

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

[ITymoBOE 3arpsiI3HEHUE OKPYKAIOUIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHasi oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHnus u qudpakius.

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

[IpuHIMIIBI paIUOCBS3U U TEIIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauuu.

OOpazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U mpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepenunu u qudppakiind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOMN KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJisipu3anys, mudpakius, THTEpPEpeHIHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIl HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus . [10CcTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH IPH MIEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPENl.

Xox nyueit B mpusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBETa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroil IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSI.

Cobuparoniyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTUYECKAs] CUJIAa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaAOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepsl Kiaccuueckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  MaJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITongpuszauus ceera.

TexHndeckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIa,
HEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HabGnrogeHue noJHoOro BHyTPEHHEro OTpakeHusl. MoJienb CBETOBOIA.

HccnmenoBanne xoaa CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

W3mepeHne nokasareis NpesioMIIEHNs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[Tonyyenune n300paxeHusi B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKONUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHInn 1 MOJISIpU3aIii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETSAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTPA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIHOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanusi  JlopeHra.
YcioBue mnpuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJTHHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsI3b MaccChl C SHEPrUel U UMITYJIHCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUS
MOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYyTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Oneitel A. I'. CroneTtoBa. 3akoHbl hoTodPdekra. YpaBHEHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIeWca yactuibl. KopmycKymispHo-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®otor(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaaoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsnoieHre (poToOHOB pU NEPEXo/Ie aToma ¢
OJIHOTO YPOBHSI SHEPTUU Ha JIPYTOMH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmukym.

Habnronenue IMHEeH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mozens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OJNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3msbl. EcrecTBeHHbIN POH n3nydeHus. Jlozumerpus.

OHeprus CBsA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Maccl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metonsl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TiitooHHas MOAENb aApPOHOB.

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

EauHCcTBO pU3nyuecKol KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuUKym.

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiagHOEe M1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro neba. Co3Bes3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHUIMMOC
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoecHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBazapsl. UEpHBIE ABIPHI B SApax
raJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToBOE M3IIydeHHUE.

Macmtabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl ONPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX M3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEIINYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKkuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKMUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

Oo6o0maromiee NOBTOPEHUE.



O06o01meHre U cucTeMaTu3alus CoAepXKaHus pa3ienoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PUUKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (QyHKIUI
busnueckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEIACTABICHUI
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4ETOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAaKT, rumnoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelUIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpEI M MX MPOEKLMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpeJIesIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonozcus: >nektpuyeckue SBIEHUS B JKUBOW MpUpOJE, KoyeOaTeabHbIC
JNBWKEHUS B SKMBOM NPUPOJAE, SKOJOTMYECKHE PUCKUM TpH MPOU3BOJICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPA3BYKOBasg JUArHOCTUKA B MEJUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTANIMYECKON PEeIIETKH, CIEKTPAIbHBIA aHAIU3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TeHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS Ieyb,
JIMHUM 3JIEKTPONepeay, 3J1€KTPOBUraTelb, pajap, paIuonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
NPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbIE
NPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJabTaTbl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalUM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IleCTBa, pacUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIUU 00YUAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0 OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

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

e YMEHHME B3aUMOJICUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYallMI0 U IPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B AEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAsg OCTETHKY HAay4HOTO

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



MHTEpPEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPILIATH OCO3ZHAHHBIM
BbIOOD Oymymiet mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

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

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI0OAIBHOIO
XapaKkTepa SKOJIOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUM B OKpyKalolled cpene Ha
OCHOBE 3HAHUS IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE WEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTh B IpoLiEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (POopMyNnHMpoOBaTh U  aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PaCCMATPHUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaeaoBarebCcKHe 1eHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MIPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHusT 3a1ad  (pU3NIeCcKOro
coAep KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJA0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH II0 TOJYYCHHIO HOBOIO 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M AKTyaJW3UpOBATH 3ajavy,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIICHUS 3aJayd pPe3yJibTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATHh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH QUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBAThH MPHOOPETEHHBIN OIIBIT;
yMeTh TEPEHOCHUTh 3HaHHMSA TI0 (U3NKE B MPAKTHYECKYIO OO0JacCTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTHHATIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CUCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs: WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (HOPMY MPEACTABICHUS U BU3YyAIU3ALNH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK U BO BHEYPOUHOMH
JeSITEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboTHI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATH H
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaesiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3yabTaT o pa3padOTAHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpakeHHe, ObITh HMHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE Y4eOHbIE el CTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSATENIbHO COCTABJIATH IUIAH PEUIEHUS] PACUETHBIX M KaYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOH padoThl ¢ YYETOM UMEIOUINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEIOUYTEHHI;
JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

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

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

JAaBaTb OLICHKY HOBBIM CUTYAIlUAM, BHOCUTb KOPPCKTUBLI B JCATCIIbHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJETh HAaBbIKAMH TO3HABATEIbHONW pEeQIEKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIIEKCUU JJI OLIEHKU CUTYyalllH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMEThb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HMX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTHl JAPYTUX IpPH aHAJIU3€ PpPe3yJIbTaTOB
NESTEIbHOCTH;

e IPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M ApPTyMEHTHl JAPYTUX IPH aHaJH3€ Pe3ylIbTaToOB
JeSITEIIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

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

COBEPIIICHCTBYETCS OMOITMOHATBHBIN HWHTEJUICKT, MIPEAIMOIarafo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKJIKOYAOIIETO CAMOKOHTPOJIb, YMEHHUE ITPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJCHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHIKEHHIO LIENH
U yCIliexXy, ONTUMU3M, THUIIUATUBHOCTh, YMEHHE J€HCTBOBATh, UCXOA U3
CBOMX BO3MO>KHOCTEH;

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

e COLUMAJbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIHOCOOHOCTh  BBICTPAUBATh
OTHOILEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeiMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHUM:



MOHUMATh pOJdb (GU3UKA B OKOHOMUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COLMANbHOM U O3TUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (YHKIMH  (U3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK ¥ TEPMOJMHAMUKHU, POJib (DU3HUUECKON TEOpHH B
(dbopMUpOBaHNY TIPEICTABICHHUA O PU3NUECKON KapTUHE MHPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBJIEHMI): MHEpLMATbHAS cUCTEMa OTCuéTa, aOCOJIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras jaedopmaims, aOCOMIOTHO YNPYroe W aOCOJIOTHO
HEYyIIPyroe CTOJIKHOBEHHMs, MOJEIM Ta3a, XUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, UICANIbHBIN ra3, TOUEYHBIN 3apsisl, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyarh yclIOBUA (TpaHULbI, O0JACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPAaHUYEHHOCTH UCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSICHATh MEXAaHUYECKHE IIPOLIECCHl M SIBJICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHusa [anunes ajie CKOPOCTH M IEepeMeElIeHUs,
3aKkOHbl HploTOHA, MpUHIMI OTHOCUTENBbHOCTH ['amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Teia), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: INpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHs HMIIYJIbCa M MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJokeHus MKT u 3akoHBl MOJEKyIsipHOW (U3UKH U
TEPMOJAMHAMHUKHN (CBSI3b  JIaBJICHUS HUACATBHOTO Ta3a CO CpeaHel
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS W KOHILEHTpALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUeEN TEMJIOBOTO JABMKEHHS €T0 YaCTHULl, CBA3b JABJICHHS UAECAIBHOTO
rasa ¢ KOHLEHTpalUMEeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX IMPOLECCAX), MIPU ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS TPUMEHUMOCTH
ypaBHeHus: Menneneesa—Knanenpona;

aHAMM3UPOBATh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUNA SJICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa i ydacTka
HeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKHUE TPOIECCHl U SBJICHUS, HCIONB3YS BEIUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasi SHEPIus,
MEeXaHU4ecKasl YHeprusi, paboTa CWIbI, IGHTPOCTPEMUTEILHOE YCKOPEHHE,
CUJIa TSDKECTH, CHJIA YOPYrOCTH, CHJIA TPEHHUS, MOIIHOCTb, JSHEPTHUS
B3aMMOJICUCTBUS TeNa ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOM
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJICATBLHOTO
OJIHOATOMHOTO Ta3a, padoTa UACaIbHOIO Ta3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJ naeanbHOro TEmIOBOrO IBUTATENs; JICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAMPSHKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO IIapa B BAKYyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO MOJIsA, PA3HOCTh MOTEHILMAIOB, JIEKTPOJABHXKYILAS
cuia, Cujia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, SJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHUME  y4yacTKa  LENu  C
MOCJIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJI1 KOHJAECHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE YACTHI[ BENIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUNOTEHIMAIBHOCTh IIOBEPXHOCTHU
3apsHKEHHOTO MTPOBOHUKA;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETMUUHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTH pe3yJabTaThl MMOJYYEHHON  3aBUCHUMOCTHU
bu3ndeckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOIrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
MCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUs, OICHWBATH AOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH OMBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEJaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bI;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUIN B
paMKax  y4eOHOrO  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKON M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEITLHBIX YCTPOKUCTB 1 1a00paTOPHOTO 000PYAOBAHMUS;

pemaTe pacyE€THBIE 3aJa4yd C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
bu3MUecKoil MOJENbI0: Ha OCHOBAaHMM aHAIHM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (¢u3MUecKO MOJENH, OTBEYalIIe TpeOoBaHUSAM 3ajauH,
MPUMEHSITH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJb30BAHUM MATEMATUYECKHWX METOJOB PEUICHUS 3a/ady,
MPOBOAUTH Pacu€Thl HA OCHOBAHUHU MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemaTh KadyeCTBEHHbIC 3a7aud, TpeOyIollhe NPUMEHEHUS 3HAHUU U3
Pa3HBIX pa3leioB Kypca (PU3NKHU, a TAKKE MHTErpAIlUy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTPANBATH JIOTHYECKYIO
LIETIOYKY PACCY IACHHUH C ONTIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOESKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpaA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHaJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOM
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TIPOIecCaMu, C
MO3UIINN SKOJIOTUIECKON OE30MaCHOCTH, MPECTABICHUIN O palliOHATHFHOM
MPUPOIOTNIOIB30BAHUM, & TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJIbHEUIIEr0 Pa3BUTUS YEIIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
CONIEp)KaHUSI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIC



TEXHOJOTHUH JUIs TOWCKa, MepepaboTKU M TPEIbsSBICHHUS Y4eOHOW u
HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHOW U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(POpMAIIUY;

POSIBIISIT OpraHu3alMOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe€ C MCIOJIHEHUEM pa3INYHbIX COLMAIBHBIX pOJEi,
IUIAHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHUBATH BKJIaJ KaXIOrO W3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIATHE MOTUBALUIO K Oyayiiel npohecCUuOHAIBHON AESITETbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIA.

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKOU, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3UKU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKOMN
JEATEIIBHOCTH YEJIOBEKa M JaJbHEUIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (U3UYECKON TEOpUU — DIIEKTPOJUHAMUKH,
CHEeUalbHOW TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
dbusndeckoil Teopud B (POPMUPOBAHWUHU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTHUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENe (PU3NUECKUX TeJl U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIEOAHUS, MaTEeMaTUYECKUN MAasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aIbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIN CBETA;

paznuyaTth ycloBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHbI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
NIEKTPOMArHUTHOM  WHAyKuuu, npaBuio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIeIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

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

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHMS, UCIOJIb3YS BEINYUHBIL:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO OJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOrO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYIIAA CHUJA, WHIYKIUS
MarHMTHOTO IOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBMKYILASL CHUJIA CAMOMHIYKLIHMH, HSHEPrus MAarHUTHOTO MOJs
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U S1Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJICHUM:
AIIEKTPOMArHUTHAsA UHIYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEpPEepEeHLINS
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdekt (hotorddexr), anvda- u 6eTa-pacnasl aep,
ramMma-u3iaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATBHOTO aHaIu3a U
paboTHI J1a3epa;

ONpENENATh HalpaBiI€HUE WHIYKUWW MarHUTHOTO MOJsi MPOBOJHHMKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHna;

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

NPUMEHATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJAaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIOINH 3BE3] U BeelleHHOM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUM, MPU OTOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
bu3nUeckux BEIMYMH B BHAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS,



MPOBOJIUTh KOCBEHHBIE H3MEPEHUS (U3UYECKUX BEIUYUH, TPU STOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH OMBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUTIOTE3b;

OMMUCBHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4eOHOrO  OJKCHepUMEHTa, MpakTUKymMa U y4eOHo-
MCCIIEIOBATENIbCKOM M IIPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIa0OpaTOPHOTo 000PYAOBAHNUS;

pemarb pacy€THbIE 3aJayd C SBHO 3aJlaHHOM M HESIBHO 3aJIaHHOM
¢dbu3nUeckoil MOJebl0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
du3nuecKkue MO, OTBeYarolue TpeOOBaHUSAM 3a/layd, NPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
OpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
MPOBOAUTH PACUYEThl HA OCHOBAHUU MMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM IMOIYYEHHBIX
pE3yNbTATOB;

pemarb KayecTBEHHBbIE 3aJaud, TpeOylollue NPUMEHEHUs 3HAHWU H3
Pa3HbBIX pa3leioB Kypca PU3MUKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIEMOYKY PaCCyKJIEHUI C ONIOPOI Ha U3yYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPUTENILHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOUTH IPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OIICHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MUECKHUMH IpoLieccaMu, C
MO3ULIMNA SKOJOTUYECKON O€30MaCHOCTH, MPEICTABICHUN O PALIMOHATIEHOM
MPUPOAOTIOIH30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHKEHHM
HAayKM MW TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMaNUEH (PU3UIECKOTO
COJIEp)KaHUsI C MCIOJb30BAaHHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHM JJii TIOMCKA, MepepadOTKU U TMPEAbsBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBHITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATH PA00Ty IPYIIIbI, PALIMOHATIBHO PACHPENEATh AEATENbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJOro U3
YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTpUBAEMOM MTPOOIEMBbI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
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KoanuectBo yacon DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Konrpoabubie IIpakTuueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBINH METO/ ITIO3HAHUS TPUPO/IbI
1.1 Hayunblit MeTOA TTO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
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Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKON TEOPUH

3.2 Tepmoaunamuka. TennoBbie MalIHbI

15 1

20 1

bubmuorexa [JOK
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13 ArperaTHble cOCTOSIHUS BelecTBa. @a3oBbie 14 bubnunoreka [JOK
' IIEPEXO0IbI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
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bu6mmoreka [IOK
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bubmuorexa [JOK
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11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859f1
bubmuorexa [JOK
1.2 C) 13 1
HICKIPOMATHITTHA HIY A https://m.edsoo.ru/39859ef1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
CXAHIICCKIE KoNeOanis 0 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo0.ru/39859f1
)3 MexaHu4ecKHue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHEI https://m.edso0.ru/39859¢f1
2.4 Onrruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859f1
Uroro no pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢ef1

Hroro no pazneny




Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJTHOBOH AyajIn3M 15 bubmorexa HOK
' PHYCRYIp y https:/m.edso0.ru/39859f1
bu6mmoreka [IOK
4.2 (o) 5
1SHKa aroma https:/m.edso0.ru/39859f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
) YaCTHI] https://m.edsoo.ru/39859ef1
Hroro no pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznen 6. PDU3SHUECKHA IPAKTUKYM
. bubnuotexa [JOK
6.1 PusHeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859%¢f1
Hroro no paszneny 16
Paznea 7. OBOBIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
' NeSITeIbHOCTH, TPUOOPETEHHOTO TPU https://m.edsoo.ru/39859¢f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazneny 15
bubmuorexa [JOK
P 1
CICPBHOC Bpett 0 https:/m.edsoo.ru/39859f 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
| ®usnka — pyHAaMeHTaIbHAs HAyKa O | bubmumoreka [IOK
PUpPOJIE https://m.edsoo.ru/1beef346
) HayuHblif MeTO/1 TO3HAHUS U METO/IbI | bubnuoreka [IOK
WCCIICIOBAHUS (PU3NICCKUX SBIICHUHN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOpUs B IIpoliecce
P P P bubmuorexa [JOK
3 Mo3HaHus npupoabl. HabmoaeHue u 1
https://m.edsoo.ru/34c¢49931
SKCIIEPUMEHT B (pu3mKe
4 CrniocoOsl u3MepeHus: GU3NYECKUX | bubnuorexa [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOJIIOTHAsI U OTHOCUTEIbHAS
5 MOTPEUTHOCTH U3MEPEHUI 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
(bUBUYECKUX BEITMYUH
MonenupoBanue B ¢pusuke. Poib n
MecTo (GU3UKU B (POPMUPOBAHUHU
6 COB quﬁ)!HHOﬁ Ha(b }1;)0171 Ea THUHBI 1 bubmorexa HOK
p yi . P https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JCATEITHHOCTH
Jmonen
Mexanunueckoe apuxenue. Cucrema
7 orcdeTa. OTHOCHUTEIIBHOCTh 1 bubmuorexa [JOK

MEXAHUYCCKOT'O ABUKXCHUA. prIMaﬂ n
oOpaTHas 3a/1au MEXaHUKH

https://m.edsoo.ru/e9a52{02




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

bu6mmoreka [JOK

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

9 neuxkenne. ['papudeckoe onrcanue bubnnoreka [HOK
PaBHOMEPHOT'O IIPSIMOJIMHEUHOTO https://m.edsoo.ru/89ba7190
JIBUKEHUS

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

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

12 MIPSIMOJIMHENHOTO IBUKEHUS C bubmorexa HOK

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

13 CBOOOJTHOTO TIaJICHUs. 3aBUCUMOCTh bubnuorexa [JOK
KOOpAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpapuKu

14 JIBrokeHue Tena, OpOIIeHHOTO MO/ bubnnoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonunelinoe ABUXKEHUE.

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

15 U JIUHENHas ckopocts. [lepuon u

yacToTa. [{eHTpocTpemMuTtensHoe 1
MIOJTHOE YCKOPEHHE

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




KonTponbhas pabota no teme

bu6mmoreka [IOK

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

17 WHeprimanbHbIe CUCTEMBI OTCUETA. bubnmoreka [JOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HewunepuuanbHbIe CUCTEMBI OTCUETA

18 Cuia. PaBHOIEHCTBYIOIIAs CHJIA. bubnmoreka [JOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837

19 B3aunmoneiicteue ten. Tperuil 3aKk0H bubnnoreka [JOK
Hrrotona https://m.edsoo.ru/57dba505
[IpuHIKIT CYyTIEPITO3UITUN CHII.

20 P:I_HGHI/Ie 3£qua IIpUMEHCHHE bubmorexa [IOK

A p https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMHUPHOTO TATOTCHHS.
21 OKBHBaJCHTHOCTh TPaBUTAIMOHHON 1 bubmorexa [JOK
. p . https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl

2 Cuia TSKeCTH U yCKOpeHHe bubnuotexa [JOK
CBOOOIHOTO TaJICHUS https://m.eds00.ru/22757f26
JIBroKeHrne HeOECHBIX Te U MX

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

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
TENIa https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUsbl cui

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

ra3e ¢ y4éTOM CHJIBI CONIPOTHUBIICHHSI
cpensl

https://m.edso00.ru/2cb29676




Hasnenue. ['uapocraruueckoe

bu6mmoreka [IOK

26 nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPAOE TEO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalaTesibHOE bubmmoreka [JOK
JIBMDKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57e
)3 MOMEHT CHJIbI OTHOCUTEIIBHO OCH bubmuoreka [JOK
BpateHus. [1nevo cuibl https://m.edsoo.ru/653d3459
Crnosxenue cuil, NpUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTu Tena. bubnuoreka [IOK
YcnoBus paBHOBECUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubmuorexa [JOK
30 Pemterre sazat https://m.edsoo.ru/dc1caac0
31 KonTponbhas padota no teme bubnuoreka [IOK
"Muunamuka. CtaTrka TBEpIoro Tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepralbHONM TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
32 IlenTp Macc cucTeMbl MaTepUaJIbHbBIX bubmmorexa [TOK
https://m.edsoo.ru/4bb8294b
To4eK. TeopeMa 0 IBMKEHUH LIEHTPA
Mmacc
HMiynibe CUIIBI M U3MEHEHHE
33 HMITyJIbCa TeJla. 3aKOH COXPAHEHUs bubmmorexa LOK
https://m.edsoo.ru/13f0a221
UMITyJbca. PeakTuBHOE NBUXKEHME
MoMeHT uMITysibca MaTepUATBHON
34 To4ku. [Ipencrasienue o coxpaHeHuu bubnnoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532eb9




bu6mmoreka [IOK

35 Pemrenue 3amau
https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MajoM U Ha
36 KOHEYHOM NIEPEMELLECHHH. bubnunoreka [JOK
I'padmyeckoe npencraBaeHne padOTHI https://m.eds00.ru/913974c7
CUJIbl. MOILIHOCTD CUJIBI
Kunernueckas sneprus. Teopema 06
37 W3MEHEHUN KMHETHYECKOU SHEPTUU bubmmorexa [TOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUuaIbHON TOYKU
[ToTeHunanbHbIe U HEMOTEHIMAILHBIE
bubmuorexa [JOK
38 cuibl. [loreHuuanbHas sHEprusi.
https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTb
Tpetbs kKocMuueckasi ckopocTb. CBs3b
paboThl HEMOTEHUIUATBHBIX CUJI C
. bubnuorexa [JOK
39 M3MEHEHHEM MEXaHUYECKOM dHepTrun
https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn
VYupyrue u He 1€ CTOJIKHOBEHUSI.
40 % EIZI];GHI/IC BeYIE) }JI'IrJ'II/I 1 uaeajJIbHOU bubmmorera [TOK
P Py https://m.edsoo.ru/f30f43b6
KUIKOCTU
A1 KonTponbhas pabota no teme bubnnoreka [JOK
"3aKOHBI COXpaHEHUSI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazBuTue npeacrasienuii o npupoe
4 Ter10Thl. OCHOBHBIE TIOJIOKEHUS bubnmoreka [JOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
TBIKEHUE
Crpoenue ra3000pa3HbIX, )KUIKUX U
bu6mmoreka [JOK
43 TBEPJbIX TeJ. XapaKTep IBUKEHUS U

B3aMMOJEHCTBHUS YaCTHI] BEIISCTBA

https://m.edsoo.ru/c44d02e2




Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonuuectBo BemiectBa. [TocTosinHas bubmorexa HOK
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnmoreka [JOK
Ilxana Ienbcus https://m.eds00.ru/0070d493
bubmuorexa [JOK
46 Pewerne sanas https://m.edsoo.ru/1531abas
47 Wneanpueiii ras. 'a3oBbie 3aK0OHEI buGnnorexa LIOK
https://m.edsoo.ru/1deb2367
43 YpaBHenue MeHieneena- bu6mmoreka [IOK
Knanetipona. Pemienue 3amau https://m.edsoo.ru/8d12c¢328
49 AOcomtoTHas TemrepaTtypa. 3aKoH bubnuorexa [JOK
JanbpToHa https://m.edsoo.ru/14e02d 1f
50 H3omnporiecchl B UA€amIbHOM rase ¢ bubnnoreka [JOK
MOCTOSSHHBIM KOJIMYECTBOM BEIICCTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacTaBieHne
51 I/IEOE)]Z)OHGCCOBZ EISOTepMa, M30X0pa, bubmmorexa [OK
https://m.edsoo.ru/1344327b
nzobapa
bu6mmorexa [IOK
52 Ocuosnoe ypasrenue MKT https://m.edsoo.ru/c8094721
bu6mmoreka [JOK
>3 Pemenne sanas https://m.edso0.ru/10265a05
CBs3b a0CONIOTHOM TeMmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KMHETUYECKOHN 3HEepruen https://m.edsoo.ru/c38af875

IMOCTYNATEIbHOTO TEMIIOBOTO
JIIBIDKEHUS €€ 9aCTHII




55 O06o001IeHNEe U CHCTEMATH3aLIHS bubmuorexa [JOK
sgaHui 1mo teme "Ocuossl MKT" https://m.edsoo.ru/09d12fd8
56 KouTponbhas pabota no teme bubnmoreka [JOK
"OcuoBel MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3anaHue BHEMHUX ycinoBui 1uist T
CUCTEeMbI. BHelIHNe U BHYTPCHHHE
57 mapametpsl. [lapamerpsl T/l cucteMbl bubmorexa HOK
PAMCTPHL. 21apaMetp https://m.edsoo.ru/5f8d38a3
KaK Cpe/JIHHME 3HAYCHUS BEJTUYMH,
OIMCHIBAIOINNX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpou3BoibHas penakcanus T/] bubmmorexa LHOK
p p https://m.edsoo.ru/8ec51210
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Moenb uIealIbHOTO Ta3a B
59 TEpMOIUHAMUKE. Y CIIOBUS bubmmorexa LHOK
p Tl https://m.edsoo.ru/29355001
MPUMEHUMOCTH 3TON MOJCIN
VYpaBuenue MenaeneeBa-Knanelipona
60 U BRIpaKEHUE IS BHYTPEHHEHN bubmmnorexa LIOK
P A yIp https://m.edsoo.ru/bal 178d0
SHEPTUU
Bripaxkenue nst BHyTpeHHEH SHEpruu
61 OJIHOATOMHOTO HJIeaJIbHOTO Ta3a. bubmuorexa [JOK
KBasucrarndueckne n HeCTaTHUECKIE https://m.edsoo.ru/acScacl5
TIPOTIECCHI
DnemeHTapHas paboTa B
& TepMoAnHamMuke. Beruncienue bubmuorexa [JOK

paboTshI 1o rpaduky npouecca Ha pV-
ararpaMmme

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




Tennonepenayda kak crocod

bu6mmoreka [IOK

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

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

65 Tena. YaenbHas U MOJIsipHast bubnmoreka [JOK
TEIUIOEMKOCTH BelllecTBa. Y AeIbHAA https://m.edsoo.ru/7ba67355
TEIIOTa CrOPaHuUs TOTLTUBA

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

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

68 Mepbl U3MEHEHHUS BHYTPEHHEN bubmorexa LHOK

https://m.edsoo.ru/b047alcd

sHepruu T/I cucremsl
BTtopoii 3ak0H TepMOIMHAMUKY IJIS

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

70 [IpuHIMIBI AEHCTBUS TEIIOBBIX bubnuoreka [IOK
mammH. KITJJ https://m.edsoo.ru/2e945513

71 MaxkcumanbsHoe 3HaueHue KITJI. Iuxn bu6mmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9

bubmuorexa [JOK
2 Pemenne sanay https://m.edsoo.ru/b3efal8b
73 DKOJIOTMYECKHE aCIEKThI bubnnorexka [JOK

HCIIOJB30BaHHUA TCIIJIOBBIX

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




nsurareneil. TeroBoe 3arpsi3sHEHUE
OKpY>Karollen cpeibl

74 Pemenne 3agau bubmorexa [IOK
https://m.edsoo.ru/c8c70432
O0001IeHrEe U cCUCTEMaTU3 AU
75 3gaHui o teMe "TepMoauHaMuKa Bubmorexa ITOK
P ' https://m.edsoo.ru/28d62b3f
TerutoBeIe MaITHEL
KonrponsHast pabora o Teme
76 "TepmoauHaMuKa. TermioBrie bubmmorexa LHOK
p | ’ https://m.edsoo.ru/1b6e26c5
MAaIlIMHbI
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
77 Ucmapenue u xunenue. Y genpHas bubmaorexa LIOK
p ) https://m.edsoo.ru/6f8e6777
TeII0Ta MapooOpa3oBaHMs
Hacrplennpie 1 HeHACKHIIIEHHBIE
napel. KauecTBeHHas1 3aBUCUMOCTh
IUIOTHOCTHY U JAaBJIEHUS HACBIII[EHHOTO
73 napa oT TeMIeparypbl, UX bubnnoreka [JOK
HE3aBHCUMOCTE OT 00BhEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJIEHUS B
JKUJIKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS 1 bu6mmoreka [IOK
OTHOCUTEJIbHAS BIAXXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 Pemenue 3agau
s hitps://m.edsoo.ru/18¢95ff3
TBépnoe Teno. Kpucrammueckue u
bu6mmorexa [IOK
81 amopdHbIe Tena. AHU3OTPOIHS

CBOMCTB KPHCTAJUIOB

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




IInaBneHue n KpucTaluin3anus.

bu6mmoreka [IOK

82 VY nenbHas TEII0TA MJIaBICHUSI. hitps://m.edsoo.ru/6ee91eof
Cybnumarust
Hedopmaru TBEpAOTO TENA.

23 Pactsokenne u cxxarue. Casur. bubmuorexa [JOK
Moayns FOunra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TennoBoe pacMpeHue KUIKOCTEN U

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

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

bu6mmoreka [IOK

86 YpaBHEHHE TEIJIOBOTO OamaHca hitps-//m.edsoo.ru/ab1521fb

bu6mmoreka [IOK

87 Pemteriuc sazas https://m_edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaTSKEHNUE.

Kanunnsapueie sinenus. Jlapnenue bu6mmoreka [IOK

88 .

110, UCKPUBIICHHOM ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xuakoctu. Popmyna Jlammaca
O06001IeHre U CUCTEMATU3AIIHS

29 3HaHU# Mo TeMe "ArperaTHbie bubnuorexa [JOK
cocTosiHus BeuecTa. ®a3oBbie https://m.edsoo0.ru/0b52575¢
nepexopl”

Kontponbnas paboTa mo teme
" bubnuoreka [IOK
90 ArperaTHbie COCTOSIHUSI BEIIECTBA.

dazoBble nepexobl"”

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




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

bu6mmoreka [JOK

91 JJIEK €CKHX 3apsJioB.
AICKIPHHACCIHX 3apAN0B https://m.edsoo.ru/1 aff445f
[IpoBOIHUKHU, TUATEKTPUKHU U
MOJTYIIPOBOIHUKHU
DJIeMEHTapHBIN AIEKTPUUECKUNA
92 3apsi. 3aKOH COXpaHEHHUS bubnmnorexa [IOK
DAL P htps://m.edsoo.ru/f49afd24
AIEKTPUYECKOTO 3apsiaa
93 B3aumoneiictBue 3apsioB. Toueunbie bu6mmoreka [IOK
3apsanbl. 3akoH Kynona https://m.edsoo.ru/445b7746
bu6mmoreka [IOK
94 Pemtenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnektpuueckoe nose. Ero nelictue bubnnoreka [JOK
Ha DJIEKTPUYECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPHYECKOTO
nonisi. [IpoGHbIit 3apsz. JInnuu
96 HaAMPSOKEHHOCTH DJIEKTPUYECKOTO bubmnorexa [IOK
p p https://m.edsoo.ru/3dac6957
nosisi. OTHOPOTHOE IIEKTPUUECKOE
mnoJe
IToTeHnuaabHOCTD
97 AIIEKTPOCTATHYECKOTO OJIsI. Pa3HOCTE bubmmnorexa [IOK
P ‘ hitps://m.eds00.ru/80021447
MOTEHIIMATIOB ¥ HAMPSKEHUE
[loTenuumanpHas SHEPrUs 3apsiia B
08 JJIEKTPOCTATUYECKOM II0JIE. bubnnoreka [JOK

IloTenunan QJICKTPOCTATUICCKOT'O
T10JI4

https://m.edsoo.ru/af5fa389




CBs3p HaHpH}KéHHOCTI/I II0JIA 1

99 A3HOCTH MOTEHIUAJIOB JIJIS bubmorexa HOK
P HHAToB A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO OIS
100 [TpuHIUIT CynepIo3uITI bubnmoreka [JOK
AJIEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfedabe
b
101 Pemrenue 3amau nbsmorexa LOK
https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsiaa. [lone bubnmoreka [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO 11O
N bubmuorexa [JOK
103 00béMy mapa. [lone paBHOMEpHO
. . https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEYHOU TIOCKOCTH
104 IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [JOK
rosie. Y CJI0BUE PaBHOBECUS 3apsAJI0B https://m.edsoo.ru/32405eab
105 JIM3IEeKTpUKH U MOJIYIIPOBOJAHUKU B bubnuorexa [JOK
DJIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpoEMKOCTh
" bubnuorexa [JOK
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh
https://m.edso0.ru/845b4{73
TIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHOE COeTUHEHNE bu6mmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarensHOE COEAUHEHNE bu6mmorexa [IOK
KOHJIEHCATOPOB https://m.edsoo.ru/1€992920
109 DHeprus 3aps>KEHHOI0 KOHJIEHCAaTopa bubmorexa HOK
PHTESap 8 P https:/m.edsoo.ru/73a34f18
bu6mmorexa [IOK

110

Pemrenue 3agau

https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040




JIBro>keHue 3apsiKEHHOM YacTHUIIbI B

bu6mmoreka [IOK

111
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O06o001IeHre U cucTeMaTH3aIus
113 3HaHUH MO TeMe "DIEeKTPUUYECcKoe bubmmorexa [TOK
) R https://m.edsoo.ru/5752603f
noJie
114 KontposbHas paboTa mo teme bubnnoreka [HOK
"DnekTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK.
115 YcioBus CylecTBOBaHUSA bubmorexa LHOK
T https://m.edsoo.ru/233311b5
MIOCTOSIHHOTO JIEKTPHUUECKOT0 TOKa
116 Hcrounnku Toka. Hanpsbxkenue u bubnuorexa [JOK
2J1C https://m.edsoo.ru/0839a115
117 3akoH OMa 11 ydacTKa LEnu. bubnuoreka [IOK
DNEeKTPUYECKOEe COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb CONIPOTUBIICHUS
118 OJIHOPOJIHOTO TPOBOJIHUKA OT €0 bu6mmoreka [JOK
JUIMHBI Y IO [IOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYECHUS
119 VY ienpHOE CONPOTUBIICHUE BEILIECTBA. bubnuotexa [JOK
Pemntenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarenvHOE, MapaIebHOE,
120 CMEIIIAHHOE COCTMHEHNE bubmmorexa [TOK
A https://m.edsoo.ru/236f7e07
MTPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnmnoreka [JOK
121 anekTpudeckux nenei. Ilpasmna

Kupxroga

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




bu6mmoreka [IOK

122 P
CHicHAe sajad https://m.cds0o.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3aKoH bubnunorexa [IOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605c¢5c¢
bu6mmoreka [JOK
124 P
CHICHHE a1t https://m.eds00.ru/6761bf0f
MOIIHOCTD JEKTPUIECKOTO TOKA.
125 TertoBass MOIITHOCTD, BEIAENIsIEMAast Ha bubnmnorexa [IOK
m » BRI https://m.eds00.ru/99750a6f
pesucrope
126 Permrenue 3amau Bubmorexa ITOK
https://m.edsoo.ru/eb72fc24
127 O/IC 1 BHyTpeHHEEe CONPOTUBIICHUE bubnnoreka [JOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 115 MOJTHOM (3aMKHYTOM ) bubnuorexa [JOK
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40fb
bu6mmorexa [IOK
12 P
? CHieHAe sajad https://m.cds00.ru/3580b679
bu6mmoreka [IOK
1 M
30 OTHOCTD HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K
3 OPOTKOE 3aMBIiatiie https://m.edsoo.ru/5465632
132 Konznencarop B Lienu nocTosIHHOTO bubnnoreka [JOK
TOKA https://m.edsoo.ru/35368f3e
bu6mmorexa [IOK
1 P
33 CILICHHE 3alat https://m.edsoo.ru/4410cefO
134 Pemenne 3anay mo teme bu6mmorexa [IOK

"ITocTOsSIHHBIN 37eKTpUYECKUi TOK"

https://m.edsoo.ru/a7340a29




135 Pemenne 3agau mo teme bubmuorexa [JOK
"TIoCTOSIHHBIN 31EKTPUUECKUHN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau no reme bubmuorexa [JOK
"IToCTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o0061IeHre U cuCTeMaTH3aIus
137 3HaHuit no reme "llocTossHHBIN bubmmorexa [IOK
. " https://m.edsoo.ru/bfd7a050
AIEKTPUUYECKUN TOK
138 KonrponsHas pabora o Teme bubnumoreka [IOK
"IlocTOSIHHBIN 31EKTpUUYECKUI TOK" https://m.edsoo.ru/1885ddf1
DnekTpruyeckasi MpoBOAUMOCTD
139 aSJ'II/III:HLIX BE e(f)TB DIIEKTPUUYECKUI bubmorexa LHOK
p B ' p https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpOBOAUMOCTD
DNEeKTPUYECKHUI TOK B pacTBOpax u
140 acryiaBax dJeKTPOJUTOB. 3aKOHBI bubmorexa LHOK
P P ’ https://m.edsoo.ru/4b423491
®dapanes 11 3JIEKTPOIN3a
bu6mmorexa [IOK
141 C) i Nl
JIEKTPUYECKHM TOK B razax. [lmazma hitps-//m.cdsoo.ru/92d92f76
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubnuorexa [JOK
Bakyymubie npubopsl https://m.edsoo.ru/2E+160
143 DNEeKTPUUIECKHI TOK B bubnnoreka [JOK
IIOJIYIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [JOK
144 [TonynpoBOIHUKOBBIE TPUOOPHI
YHpOBOA PHOOP https://m.edso0.ru/83622200
Pu3NYECKUil IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U
bubmuorexa [JOK
145 HANPSKEHUS B LIENU IOCTOSTHHOTO

TOKa IIPU TOMOIIM aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIIBHBIX

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




npuOopoB" win "3HAKOMCTBO C

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

146

147

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHure HepaBHOMEPHOTO
JBUKEHMS C LIEJIbIO OIIPEIETICHUS
MI'HOBEHHOH cKOpocTH"

Ouznyeckuil MPakTUKyM IO TeMe
"U3mepeHue ycKopeHus 1npu
MPSMOJIMHEHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHU TpHU
PaBHOYCKOPEHHOM JIB)KEHHUH"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmuorexa [JOK
https://m.edso0o.ru/6960b6ef

148

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

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

149

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Teja 10
OKPYKHOCTH C IIOCTOSIHHOM 110
MOZYJIXO CKOPOCTBIO" MIIH
"HccnenqoBanne 3aBUCHMOCTH
nepro/ia oOpalieHuss KOHHYeCKOro
MasiTHUKA OT €ro napamerpos"”

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

150

@u3NYECKU IPAKTUKYM IO TEME
"U3mepeHune paBHOICHCTBYIOMIEH

bu6mmnoreka [JOK
https://m.edsoo.ru/0b34db84




CHWJIBI TIPU IBMKEHUU OpyCKa 10
HaKJIOHHOM TIOCKOCTH'" WIIH
"IIpoBepka runoTessbl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOH IIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro Macchl'”

151

152

153

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI
YIOPYTrOCTH, BO3HUKAIOIINX B MPY>KUHE
U PE3UHOBOM 00pasle, OT X
nepopmarun” win "HM3ydenue
JIBUKCHUS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
0J10K"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue korhduimeHTa TpeHus
10 BEJIMYUHE YTIIOBOTO

ko3 dunmenta 3apucumoctu Frp(N)"
nnu "HcciaenoBanue OBUKEHUS
Opycka 1o HaKJIOHHOMH MJIOCKOCTH C
MIEPEMEHHBIM K03 PUIIEeHTOM
Tpenus" win "M3yuenue ABMKEHUS
rpy3a Ha Bajly ¢ TpeHueM"

Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO OCh
Bpamenus" win "KoncrpynpoBanue
KPOHUITENHOB U pacy€T CUII
ynpyroctu" win "M3yuenue

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

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

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




154

155

156

YCTOMUYMBOCTH TBEPAOIO TeNa,
HMEIOLIETO IIOIAb ONophI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHue uMmysbca Tela 1o
TOopMO3HOMY IyTu" unu "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIEIH
3IEKTPOMOOUJISE U MOIIIHOCTH CHJIBI
Taru" unn "CpaBHEHHE U3MEHEHUS
HMITyJIbCA TEJIAa C UMITYJIbCOM CHJIBI"
niu "MccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3aumojieictBun" unu "M3mepenue
KHMHETUYECKOM SHEPruu Temna 1o
TOPMO3HOMY ITyTH"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne u30TepMUUECKOTO
nporiecca (PeKOMEH0BaHO
UCMOJIb30BaHUE HU(POBOIL
nabopatopun)" wiu "M3ydenue
M30XOPHOTO Tporiecca’ uiun
"N3yuenue nzobapuoro mporecca”
nin "IIpoBepka ypaBHEHUS
coCTOSIHUS"

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue ynenbHOM
TemoéMKocTi" uim "Uccinenosanue
MpoIeCcca OCTHIBAHUS BEMIECTBA" UITN
"HccnenoBanne agnadaTHOro
npouecca” nnu "HU3ydenne

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

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

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

B3aUMOCBSI3U HEPTrUU
MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS
U TEMIIEpaTypbl KUIIEHUS KUAKOCTEN"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHune 3akOHOMEPHOCTEM
HcapeHus KUJIKOCTeN" i
"N3mepenue yaenbHON TEeMI0ThI
raBieHus Japaa" wim "Usyuenue
CBOMCTB HAaCBIILIEHHBIX AapOB" WU
"N3mepenue abCoOIIOTHOMN BIaKHOCTU
BO3/lyXa M OIIEHKa Macchl IapoB B
nomMeteHun". Msmepenue
Kod(ppuimeHTa moBEPXHOCTHOTO
HATSHKCHUS

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOnroneHue npeBpalieHus 3Hepruu
3apsHKEHHOI0 KOHIEHCATOpa B
SHEPTUI0 U3TYYEHHUs CBETOIMOAA" NN
"N3y4eHne MpoTeKaHus TOKA B LIETIH,
coJiepKalie KoHaeHcaTop" uiu
"Pacnipenenenue pa3HocTu
MOTEHIIMAJIOB (HAIPSKEHUs ) IPU
MOCJIEI0BATEILHOM COETUHEHUHN
KOHJIEHCAaTOPOB"

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

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

159

Pu3nYeCcKuil IPAKTUKYM IO TEME
"HccnenqoBanue CMEIIaHHOTO
COEIMHEHMS PE3UCTOPOB' WIH
"U3mepeHue yaenpHOro
COIIPOTHBIIEHUS IPOBOJHUKOB" WK

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




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

DU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue anexTpoausa" uim
"M3mepenue 3apsiia OJJHOBAICHTHOTO
noHa" unn "HccienoBanue

bu6mmoreka [IOK

160
3aBHCUMOCTHU COIIPOTHUBIICHUSA https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl”
unu "CHATHE BOJIBT-aMIIEPHOU
XapaKTePUCTUKH Auoaa"
PesepBHeIit ypok. O000IICHHE 1
161 CI/ICTEMaTmZp Ysl 3HAHUM 0 TEME bubmnorexa LIOK
" H" https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBusblil ypok. O0001IEHNE 1
P P . bubmuorexa [JOK
162 cucTeMaTu3alus 3HaHUK 1o TemMe
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBHelit ypok. O60011IeHNE 1
163 CI/ICleMaTmZEHﬂ 3HAHUU 110 TEME bubmmorera [TOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepubIiil ypok. O6006111eHIE 1
164 CI/ICTEMaTmZLII)Hﬂ 3HAHUU 0 TEME bubmmorera [TOK
" " https://m.edsoo.ru/6c0df9cc
3aKOHbI COXpAaHEHUsI B MEXAaHUKE
PeseprubIil ypok. O60061eHIE 1
165 CHCTEMAaTHU3allis 3HAaHHUH 110 TeMe bu6mmorexa [IOK
"OCHOBBI MOJICKYJIIPHOKMHETHYECKOM https://m.edsoo.ru/de 148976
teopun"
166 PesepBHblil ypok. O6006111eHIE 1 bubnuorexa [IOK

cucreMaTrmus3alnua 3HAHUM 110 TEME

https://m.edsoo.ru/Obcc77¢cl




"Tepmoaunamuka. TenaoBbie
MAaIIuHbL"

PesepBHbIil ypok. O60011eHIE 1

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

®da3oBble Iepexo bl

PesepBusblil ypok. O000IIEHNE 1
P P n bubmuorexa [JOK

168 cUCTEMaTH3allMs 3HAaHUI IO TEME 1
I https://m.edsoo.ru/f2381c0c

"DnexkTpuueckoe nose"

PesepBusblil ypok. O000IIEHNE 1
P P n bu6mmoreka [IOK

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

"TloCTOSIHHBIN 31EKTpUYECKUIM TOK"

Pese it ypok. O6001eH1e
PBHBIH YPOK HICHHE U bubmnorexa LIOK

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

"Toku B pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170 8 16




11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue

n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE

padoThI padoThI
pecypcsl
B3anmoneiicTBre NOCTOSTHHBIX
1 MAarHUTOB U IPOBOAHUKOB C TOKOM 1 bubmmorexa [IOK
POBOA ' https://m.eds0o.ru/487a8593

MarnutHoe nosie. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIUU.

’ [TpunIMI cynepno3uiuu | bubnnoreka [JOK
MAarHUTHBIX 1oJjel. Jlnnnn https://m.edsoo.ru/4clabccb
MarHuTHON MHIYKIIMH

3 MarunuTtHoe 1oJ€ MPOBOJHUKA C | bubnnoreka [JOK
TokoM. OmbIT DpcTena https://m.edsoo.ru/d35d5262

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

bu6mmoreka [IOK

5 Pemenue 3anau 1

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

6 [Ipumenenue 3akoHa Amnepa. | bubnnoreka [JOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U

7 MOy b. JIBIOKEHUE 3apsSKEHHON 1 bubnuoreka [IOK
YaCTULbl B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
ToJie

bubnmoreka [JOK
8 Pemrenue 3agau 1 1

https://m.edsoo.ru/504e98c7




bu6mmoreka [IOK

9 Pa6 JI
aOTa CILIR Soperiia https://m.edsoo.ru/d5 18bedb
bubmuoreka [JOK
10 P
CHHICHHE Saad https://m.edso0.ru/93617bd9
MarnuTtHoe 10Je B BEIIECTBE.
11 deppoMarHeTuku, napa- u bubmorexa [IOK
PP > AP https://m.edsoo.ru/30f9608
JTMaMarHeTHKH
OcHOBHBIE CBOMCTBA
12 ¢deppomarneTrkoB. [Ipumenenne bubmmorexa [TOK
pp P https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agay mo teme bubmuoreka [JOK
"MaruautHoe nose" https://m.edso0o.ru/5b55¢307
14 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MaruautHoe nose" https://m.edsoo.ru/41c4ae8a
SIBneHue 2IEKTPOMAarHUTHON
15 HH un. [ToTok BekTOpa bubmorexa [IOK
AYRHR N p https://m.edsoo.ru/b3efalcl
MarHUTHON WHTYKITUU
bu6mmoreka [JOK
16 /C
JAC mrayKimn https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIINU bubnnoreka [JOK
QPapanes https://m.edsoo.ru/abdec188
13 BuxpeBoe 251eKTpru4ecKoe moie. bubnnorexka [JOK
Toxu ®@yko https://m.edsoo.ru/15abe140
19 OJIC uHAYKINY B ABUKYITAXCS bubnuorexa [JOK
MPOBOJIHUKAX https://m.edsoo.ru/0235¢cc02
b K
20 Pemrenue 3agau ubmroTexa LO

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




bu6mmoreka [IOK

21 IIpaBumno Jlenma
p H https://m.edsoo.ru/bbc22726
WNanyktuBHocTs. Karymka
22 WH yKTI/IBHOCTI/I B eIZIIjIH bubmorexa LOK
YK H https://m.edsoo.ru/621eae9d
IIOCTOSHHOT'O TOKa
3 SBnenne camounnaykuuu. 3J1C bubnunoreka [JOK
CaMOUHIYKUHUU https://m.edsoo.ru/7ee60ca8
4 DHeprusi MarHuTHOTO MOJIsl KaTYIIKU bubnmoreka [JOK
C TOKOM. DJIEKTPOMArHUTHOE M0JIe https://m.edsoo.ru/b3cOad11
bu6mmoreka [IOK
25 Pemenue 3ana
HHICHHE 3aAa4 https://m.eds00.ru/88£69d2b
O000111eH1E U CHCTEMATH3ALIHS
. bubnuorexa [JOK
26 3HAHWH 110 TEME
" " https://m.edsoo.ru/76484025
DNeKTpoAMHAMUKA
7 KonTponbhas padota no teme bubnuorexa [IOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenbHas cucrema.
28 CB00OOIHBIE KOJICOAHUS bubmorexa [TOK
A ’ https://m.edsoo.ru/7¢1db385
I"apmonnueckue konedaHus
KunemaTnueckoe ¥ TMHAMHAYECKOE
29 OIUCAHKE KOJIeOaTEIbHBIX bubmorera [JOK
. https://m.edsoo.ru/87ce9498
JIBMOKCHUH
DHepreTudeckoe onucanue. BeiBos
JUHAMHYECKOTO OIHCAHUS
N bubnuorexa [JOK
30 TapMOHHYECKHUX KOJIeOaHUH 13 X

OHEPICTUUCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHA

https://m.edsoo.ru/e3¢99692




bu6mmoreka [IOK

31 A a asza KoJjieoanuii
MILTHTY 12 ¥ frebarin https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KOJICOAHHIA.
Ilepuon MabIx cCBOOOIHBIX
32 KOJf€63.HI/Iﬁ MaTeEMaTHYECKOTO bubnmnorexa [IOK
https://m.edsoo.ru/e0399319
MasaTHHKa. [lepros cBOOOIHBIX
KoJIeOaHUH PYKUHHOTO MasiTHUKA
3aryxarolue KojaeOanusl.
33 BHZX €HHBIE KOJIeOaHus bubnnorexa LIOK
YA ' https://m.edsoo.ru/72¢93d09
Pe3onanc
bubmuorexa [JOK
34 A §)
BTOKOIChaRHA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Permrenue 3amau https://m.edsoo.ru/addeec?1
https://m.edsoo.ru/756123c5
Vpok-koH(pepenus "MexaHnueckue
36 K(?J'Ie6aHI/I}(Ib BpM 3BIKAJIbHBIX Bubmorexa ITOK
'}'/ https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O00011IeHIE U CUCTEMATHU3AIUS
37 3HAHUH 110 TeMe "MexaHn4ecKue bubmmorera [TOK
\ https://m.edsoo.ru/eb84182f
KoJe0aHus
18 DNeKTpOMarHuTHBIE KOJICOaHUsI. bubnuorexa [JOK
KonebaTenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIATY/IbI 3apsia KOHAEHCaTOopa C bubmuoreka [IOK
39 o
aMIUIUTYAON CUJIBI TOKA B https://m.edsoo.ru/093f9af1
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnmnoreka [JOK

nacajibHOM KoJIe0aTeIbHOM KOHTYPC

https://m.edsoo.ru/d1e2d543




3aTyxa101uHe OJICKTPOMAardiuTHBIC

bu6mmoreka [IOK

41 KoJjieOanus. B KT €
FICOARI. DRIHYHRACHHE https://m.eds00.ru/5¢668619
ANEKTPOMArHUTHBIC KOJeOaHus
[Tepemennsiii Tok. Pesucrop u
42 KOHJICHCATOD B LICOHU IIEPEMEHHOTO Bubmaorexa ITOK
A PEI p https:/m.eds0o.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTHU B LENU bubmumorexa [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1st JIEKTPUUYECKON 1Ienu bubnnoreka [JOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOIIHOCTh MEPEMEHHOTO TOKA.
45 AMIUTATYIHOE U IEUCTBVIOIIEE Bubmorexa ITOK
ya a yrom https://m.edsoo.ru/lcac6cdc
3HAQYEHHME CUJIbI TOKA W HAIPSHKEHUS
46 Pe3onaHc B 2J1eKTpUUECKOH LIEMU Bubmorexa ITOK
p H https://m.edso00.ru/087506df
bu6mmoreka [JOK
47 Pemnrenue 3ana
tenm s https://m.edsoo.ru/al 6836a4
WneanbHeblif Tpanchopmatop.
43 IIponsBoacTBo, nepenava u bubnuoreka [IOK
oTpeOIeHNE AIEKTPHUIESCKON https://m.edsoo.ru/f97418ae
SHEPTUH
DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJICTBE DIEKTPOIHEPTUH.
49 Kp JIBTYpa I/ICHOJ‘IL30]faHI/I$Ip bubnnorexa LIOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHH B TIOBCETHEBHOM
SKU3HU
Bubnuoreka IIOK
50 Pemrenne 3agau 1

https://m.edsoo.ru/ee6677ed




bu6mmoreka [IOK

51 Pemrenue 3ana
HHerH Aat https://m.edsoo.ru/7cab59f8
O00011IeHIE U CUCTEMATHU3ALIS
52 3HAHUHU 110 TEME bubmnorera [IOK
https://m.edsoo.ru/401024a9
"DneKTpOMarHUTHBIE KOoJieOaHus "
Mexanuueckue BOJIHEL.
53 XapakTEPUCTHUKU MEXaHUYECKUX Bubmorexa ITOK
P p https://m.edsoo.ru/a58e109f
BOJIH
. bubmuorexa [JOK
54 CBoiicTBa MEXAaHNYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bubmuorexa [JOK
55 3Byk. X
BYK- AapaKTCPUCTHI 3BYKa https://m.edsoo.ru/138b6£f09
56 NndpasByk u ynerpassyk. [llymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl https://m.edsoo.ru/7380038f
57 Pemenne 3agau bubmorexa [IOK
https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMarHUTHBIE BOJHBI. bubnuotexa [JOK
N3nydeHue 3J1eKTPOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprust MEKTPOMArHUTHBIX BOJIH. bubnuotexa [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana >eKTpOMarHUTHBIX BOJIH.
60 IIprnMeHeHne 2IEKTPOMArHUTHBIX Bubmorexa ITOK
p p https://m.edsoo.ru/49be 19
BOJIH B TEXHHUKE U OBITY
[IpuHUMIBI paIUOCBSI3U U
61 TeleBuaeHusd. Pagromokamnus. bubmuorexa [JOK

DNeKTpOMarHuTHOE 3arpsi3HEHNE
OKpY>Karolleu cpeibl

https://m.edso0.ru/9f96f1{8




2 KontponbHas paboTa mo teme bubnunoreka [JOK
"Konebanus u BosHbBI" https://m.edsoo.ru/4£7985a0
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnmoreka [JOK
pacrpocTpaHeHUus CBETA https://m.edsoo0.ru/f9566406
Pemenue 3agau Ha npuMeHEHUE
64 3aKOHA MPSIMOJIMHEUHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Otpaxenue ceta. [lnockoe bubnnoreka [HOK
3epkaino. Cdepudeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomienue cBera. AGCOIOTHBIN
Y OTHOCHUTEJIbHBIN MI0KA3aTelb
66 npenomienus. [lonHoe BHyTpeHHEe bubmorexa HOK
P ' . yIp https://m.edsoo.ru/bc2e55¢cd
orpaxxeHue. IIpenenbHbIi yroiu
MOJTHOTO BHYTPEHHETO OTPAKEHUSI
Pewrenue 3a1au Ha npuMeHeHUe
67 3aKOHOB OTPAXEHUS U MPEIOMIICHUS bubmmorexa [OK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xona nydeit B mpusme. Jlucnepcus
68 cBeTa. CIOXKHBIN cocTaB 6€1oro bubmmorexa [OK
' https://m.edsoo.ru/d8e1c3be
cBerta. [lBer
69 JIunzpl. ®OKYCHOE PACCTOSIHHUE U bubnnoreka [JOK
OITHYECKAas CUJIa JIMH3bI https://m.edsoo.ru/60441359
70 ITocTpoeHne n3o0pakeHHi B JTMH3aX bubnuoreka [IOK
U UX CUCTEMAaXx. Y BEJINYCHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha mocTpoeHue
. bubnuotexa [JOK
71 M300paXKEHU, TTOTy4aeMBbIX C

IIOMOIIBIO JIMH3

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




bu6mmoreka [IOK

72 I
143 Kaic orrtiHeckad cuctema https://m.edsoo.ru/ecd480a2
Pemenue 3amau. IIpenensl
73 i} I/IMGHI/IMOJ(:Z[TI/I re(I))MI[e HYECKOU bubmnorexa [IOK
p P https://m.edsoo.ru/cd174a10
OIITUKH
74 CKOpoCTh CBETA U METOJIBI €€ bubnunoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubmuoreka [JOK
75
Jlucniepeus cera https://m.edsoo.ru/lelb6ccbe
bubmuorexa [JOK
76 u
HTepepeHI cBeTa https://m.edsoo.ru/5fc0c638
KorepeHTtHble HICTOUHUKH. Y CIIOBUS
77 HAOIIOICHUSI MAKCUMYMOB U bubnnorexa LIOK
A yM https://m.edsoo.ru/c6416d48
MUHHMYMOB
78 Permrenue 3amau Bubmorexa ITOK
https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
I1
L PMMCHCHHC HHTEP(epeHIIH https://m.edso00.ru/668edbc8
bu6mmoreka [JOK
80
Jlugpaxuus ceera https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeTka. Y cioBue bubnuoreka [IOK
Ha0JII0/IeHUS TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [JOK
82 Pemenue 3amau
A https://m.edsoo.ru/d58c411a
23 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanus ceera https://m.edso0o.ru/e9890fe9
b K
84 Pemenue 3amau nomorexa IO

https://m.edsoo.ru/c56¢8158




bu6mmoreka [IOK

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

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

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

28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
3JIEKTPOAVHAMUKY U TIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTU

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

90 Jlopenua. YcioBre NnpuUMHHOCTH. bubnnoreka [JOK
OTHOCHTENIBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE JTUHBI

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

92 HMITYJIbCOM PEIATUBUCTCKOU bubmmorexa LOK

https://m.edsoo.ru/b6258ffa

YaCTHUIbl. DHEPTUs MOKOs

93 PaBHOBeCHOE TEMIOBOE U3ITyYEHHE bubnmorexa LIOK

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

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




95 I'unotesa M. Ilimanka o KkBaHTax. bubmuorexa [JOK
DoTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
6 S
? HEPIHs M UMIYIC oTomHa https://m.edsoo.ru/7fb307ec
97 dororpdexr. OnbiTer A. T bubnmoreka [JOK
CroneroBa. 3akoHbl hoTod(hPekTa https://m.edsoo.ru/8c68e5b9
VYpaBueHnue DitHmITeHA 15
98 dororddekra. "Kpacnas rpanumna" bubmorexa HOK
P P https:/m.edsoo.ru/01ef4556
dhoTodrddekra
99 Hasnenue ceera. Onwitsl [1. H. bubnnoreka [JOK
JlebeneBa https://m.edsoo.ru/64b4f966
bubmuorexa [JOK
1 B I
00 O/IHOBBIC CBOMCTBA HACTHH https://m.edsoo.ru/f59cfcec
Bounsr ne bpoiing. J{irHa BOIHBI A€
101 b Of/iJISIII[/I aI:);Me BI §6HaCTI/I ! bubnmnorexa LIOK
p P p . https://m.edsoo.ru/5df8baf1
JIOKAJTU3AIMH IBIKYIICHCS YaCTUIIBI
102 KopnyckynsapHo-BOIIHOBOH AyaJIN3M bubmmorexa [IOK
PHYCKYIAp y https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTPOHOB Ha bubnuoreka [IOK
KpHucTaiax https://m.edsoo.ru/30dbal8c
Crnenmduka U3MEpeHUH B
104 MHKHO$H e COO”II“)HOIHGHI/IH bubmmnorera [TOK
POMHD o https://m.edsoo.ru/65783dec
HeonpeaenénHocrei I 'elizendepra
bu6mmorexa [IOK
1 P
05 CIICHNE rpaduHecKyX sanad https://m.edsoo.ru/e70195bd
b K
106 Pemrenue pacu€tHbix 3a1au nbmmorexa O

https://m.edsoo.ru/ee9b3182




KonTponbhas pabota no remam:

bu6mmoreka [IOK

1 n T n "K _
07 OCHOBHUC 0", HopHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OMBITHI IO UCCIICTIOBAHUIO CTPOCHUS
108 aroma. [Imanerapnas Mojenb aToma bubmmorexa LOK
: P A https://m.edsoo.ru/312b750a
Pezepdopna
bubmuorexa [JOK
10 IT b
? OCTYHATH Hopa https://m.edsoo.ru/404dfada
110 Bunsl cnektpoB. CriekTp ypoBHEM bubnuorexa [JOK
SHEPrUM aTomMa BOJI0pOaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYXKIECHHOE bubnuorexa [JOK
HU3JIy4YEHUE CBETa https://m.edsoo.ru/f945d85¢
bubmuorexa [JOK
112 JI
aep https://m.edsoo.ru/2288a0c4
Hyxnonnas monens sapa
113 I'eitzenbepra-NBanenko. 3apsa u bubnmnoreka [JOK
MAacCOBO€ YHCIIO Anpa. M30Tomsl. https://m.edsoo.ru/34adaSde
PanyoakTUBHOCTH
3aKOH paIMOAKTUBHOTO pacraja.
CBolicTBa MOHU3H ero
pyrom bubmuorexa [JOK
114 n3iydeHus. BiousHue

PaarO0aKTUBHOCTH Ha )KUBbIE
opranu3msl. [lozumerpus

https://m.edsoo.ru/aab98bef

115

OHeprus cBA3M HYKJIOHOB B S7pE.
Snepusie cuibl. [ledext maccsl
sanpa. SlnepHsle peakunu. nepHbie
peaktopsl. [IpoGaembr
YIPaBISIEMOTO TEPMOSIEPHOTO

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




CHHTEe3a. DKOJIOTHYECKHE aCIIEKTHI
Pa3BUTHS SAICPHOMU SHEPTETUKHU
Meto/ibl perucTpaluu u

HCCICO0BAaHHUA SJICMCHTAPHBIX
qaCTHll. CDYH,Z[aMCHTaJ'II)HI)Ie

bu6mmoreka [IOK

116 B3auMOJCUCTBUA. BapruoHbI, ME30HBI
P ’ https://m.edsoo.ru/l1ac08a5b
u nentoHusl. [Ipencrasienue o
CrangaprHoil Moaenu. KBapk-
TJIFOOHHAS! MOJIEIb aJJPOHOB
®dusuka 3a npeaenamu CTaHaapTHOU
117 monenu. TémHasa maTepust U TEMHAS bu6mmoreka [IOK
sHeprus. EnuHcTBO pusmueckon https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Dtanbl pa3BUTHSI ACTPOHOMHUH. bubnuorexa [JOK
3HavYeHHE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHuMOCTh 3aKOHOB (DU3UKHU TSI
119 00BSICHEHUS TPUPOJIbI KOCMHUYECKHUX bubnnoreka [JOK
00BEKTOB. MeTo bl https://m.edsoo.ru/39c44028
ACTPOHOMUYECKHUX UCCIIEA0BAHUI
CoBpeMeHHbIE ONITHYECKUE
bu6mmoreka [IOK
120 TENIECKOIIbI, PaIUOTEIIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bup 3Bé3nnoro neda. Co3se3nus,
121 SIpKHE 3BE3/0bI, INTAHETHI, X BUIUMOE bubmnorexa LIOK
p ABL, ’ o https://m.edsoo.ru/aac588eb
NIBIDKEHNE
Conneunas cucrema. CoJrHIIE.
bubmuorexa [JOK
122 ComnHeuHast aKTUBHOCTE. MICTOUHUK

sHeprun CoJiHIIa U 3BE3NT

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




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

bu6mmoreka [IOK

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

124 3Be3bI IJIaBHOU bubmuorexa [JOK
MOCIEI0BATENBHOCTU https://m.edsoo.ru/b3cb766¢
BuytpenHnee ctpoeHue 3BE3 1.

CoBpeMeHHbIE NPEICTABICHUS O
bu6mmoreka [IOK
125 MPOUCXO0XKJACHUHU U SBOJIIOIUU
. https://m.edsoo.ru/d09da494
ConHna u 3B€31. OTambl )KU3HU
3BE3]
Muneunsiii [lyte — Hama I'anakTuka.
126 Tunbl ranakTuk. YEpHbIE TBIPHI B bubnmorexa LIOK
- ep AIbIP https://m.edsoo.ru/7cd10a0a
SIApax rajakTHK
Bcenennas. Pacuimpenne

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

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

129 Hepeménnsie npodiaembl bubnuoreka [IOK
aCTpOHOMUH https://m.edsoo.ru/d37d9ffe
@uU3NYECKU IPAKTUKYM II0 TEME
"HccneaqoBaHue MarHUTHOTO TTOJIS

130 MOCTOSIHHBIX MAarHUTOB" WU bu6mmorexa [IOK

"MccnemoBaHue CBOMCTB
(dbeppomMarHeTUKoB" UIu
"HccnenoBanne IeiCTBUS

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




131

132

133

134

135

136

MTOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM"

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

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

OuznyecKkuil MpakTUKyM 0 TeMe
"UccneqoBanue ABJICHUS
camouHaykiuun" wim "Coopka
MOJIEJIN AJIEKTPOMArHUTHOTO
reHeparopa"

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

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

@u3HYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro Toka
yepes MOCIIE0BATEIBHO

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

https://m.edsoo.ru/c36658da

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

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

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

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




137

138

139

140

141

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

DU3NYECKUI TPAKTUKYM I10 TEME
"M3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepenue nokazaresst
MPEJIOMJIEHUS CTEKIIA" WK
"[TonydyeHue n300paxeHus B
CUCTEME U3 IIJIOCKOT0 3epKaja U
JTUH3BI"

Ou3nyecKuil MpakTUKyM IO TEME
"UccaenqoBaHue 3aBUCUMOCTH
(hOKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUJIKHUX JUH3)" WK
"N3mepenue pOKyCHOT0O pacCTOSHUSA
paccenBaronuX JUH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEp(PEPEHIINH U MOJISIPU3ALUN
cBeta"

@u3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTHUIL (110
(dboTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

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

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

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

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

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




142

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

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

143

@uU3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBanue criekTpa
pa3peKEeHHOT0 aTOMapHOI0
BOJIOPOJIa U U3MEPEHUE MTOCTOSHHOM
PunGepra"

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

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa c nucnoap30BaHKUEM J103UMeTpa”
wiu "M3ydenue nornomenus oera-
YaCTHUIl ATFOMUHHAEM"

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

145

@uU3NYECKU IPAKTUKYM II0 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM IJ1a30M C
KCMOJIb30BAHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JUIs1 OTIPEAEIICHHS
MOJIOKEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro noiaymapus u
sipkue 3BE€3761" win "HabmroneHus B
teneckon JIyHbl, MIaHeT,
TYMaHHOCTEH U 3BE3THBIX
CKorieHui"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e




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

bu6mmoreka [IOK

146 N .
TE€XHOJOIMYECKOM, COLIUAJILHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH cdepax AeaTeTbHOCTH
yeJIoBeEKa
O0o0011IeHNE U CHCTEMATHU3ALIHS
147 3HaHui. Poib U MecTo pu3uKH u bubnunoreka [HOK
aCTPOHOMUU B COBPEMEHHOU https://m.edsoo.ru/18f19f7¢c
HAay4YHOU KapTHHE MHUpa
O00011IeHIE U CUCTEMATU3AIUS
3HaHuil. Pons ¢pusmyueckoii Teopun B
(hopMUPOBAHHUH TTPEICTABICHHUH O
N bubmuorexa [JOK
148 ¢bu3nveckoil KapTHHE MUPa, MECTO
. https://m.edsoo.ru/e7d400f4
¢bu3nvecKkoil KapTHHBI MHUpa B 001IeM
pSiIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUN O IPUPOE
149 O06o001eHre U CHCTEMAaTH3aIIHs bubmuorexa [JOK
3Hanui mo reMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHre U CUCTEMATU3 AL bubmuorexa [JOK
3HaHui 1Mo teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o00611eHre U cucTeMaTH3alus bubmmoreka [JOK
3HaHu o teme "/[uHamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHe B CUCTEMATH3 AU
. " bubmuorexa [JOK
152 3HaHu# o Teme "CTtaTruka TBEPIOTO
" https://m.edsoo.ru/3cca482e
Tena
O00011IeHE U CUCTEMATH3AIUSA
. " bu6mmoreka [JOK
153 3HAHWH 110 TeMe ""3aKOHBI

COXpaHEHHUs B MEeXaHHKe"

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




O0001IeHrEe U cCUCTEMAaTU3AIU
3HaHui 1o reMe "OCHOBEI

bu6mmoreka [IOK

154
MOJIEKYJIIPHO-KHHETUYECKOU https://m.edsoo.ru/ed440ca8
YIp
teopun"
O06001IeHrEe U cUCTEMaTU3 AU Eu6 OK
" nOInOTEKA
155 3HaHu# o Teme "TepMoauHaMuKa. 1
e — https://m.edsoo.ru/c63f7c10
O06001IeHrEe U cCUCTEMAaTU3 AU
156 3HaHU# no TeMe "ArperaTHsie bubnuorexa [JOK
COCTOSIHMA BelnecTBa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1
nepexomanl"
O00011IeH1E U CUCTEMATHU3ALIS En6 OK
B HOINOTEKA
157 3HaHUH N0 TeMe "DIEeKTpUYEcKoe 1
Hore" https://m.edsoo.ru/3bf0def9
O000111eH1E U CUCTEMATH3ALIMS En6 OK
o . nonu
158 3HaHu# 110 Teme "llocToSIHHBIN nnotexa 11
SsleKTpUECKHii TOK" https://m.edsoo.ru/71453ee6
O0001IeHre U CUCTEMAaTU3 AU B OK
. nOIUOTEKA
159 3HaHUU 10 TeMe "TOKHU B pa3InyHbIX orexa Il
cpenax” https://m.edsoo.ru/3d40077a
160 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HAHUH 110 TeMe "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PesepubIiil ypok. O600611eHIE 1
o bub6anorexa [IOK
161 cucTeMaTHu3alus 3HaHui o TeMe 1
R —p——— https://m.edsoo.ru/053e2248
PeseprubIil ypok. O600611eHIE 1
162 cHCTEMAaTH3aIHsI 3HAaHUH T10 TeEME bubmorexa LOK

"MexaHnyeckne Koiaeoanus"

https://m.edsoo.ru/d6310bfd




163

164

165

PesepBubIil ypok. O60011IcHIE 1
CUCTEeMAaTH3aIHsl 3HAHHUH 110 TeMe

"DeKTpOMarHUTHBIE KOJICOaHHS'

PesepBubIil ypok. O6001IcHIE 1
CUCTEeMaTu3alusl 3HaHHUH 110 TeMe
"MexaHu4ecKue u
3JIEKTPOMAarHUTHHIE BOJIHBI"
PesepBubIil ypok. O6001eHIE 1
CUCTeMaTH3alusl 3HAaHUH 110 TeMe
"Onruka"

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

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

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

166

PesepBHeIil ypok. O000IICHHE 1
CUCTEMAaTH3aIMsl 3HAHHUH 110 TeMe
"Ocnobl CTO"

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

167

PesepBHeIil ypok. O000IICHHE 1
cHCTEeMaTHU3alus 3HaHHUA 110 TeMe
"KopnyckynsipHO-BOIHOBOM
nyanuzm"

bu6mmoreka [IOK
https://m.edsoo.ru/f7¢59d38

168

169

170

PesepBubIiil ypok. O6006111eHIE 1
CUcreMarui3anuda 3HAHUH 10 TEME
"®u3uka aroma"

PesepBHelit ypok. O6001IeHNE 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TEME
"®u3uKa aTOMHOTO S7pa U
3JIEMEHTapHBIX YacTUIl"

PesepBHelit ypok. O6001ICHNE 1

cucTeMaTHU3alus 3HaHUH 10 Teme
"OnemeHTh! acTpoduzuku”

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

bu6mmoreka [JOK
https://m.edsoo.ru/905c¢5ce0

bubmuorexa [JOK
https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha IPUMEPaxX PoJib U MECTO PU3UKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4YuUTHIBaTh TPAaHUIBI NPUMEHEHUS H3YYEHHBIX (PHU3HMUECKUX MOJETICH:
MaTepHaibHas TOYKA, WHEpUUAIbHAs CUCTeMa oOTcuéra, abCOIOTHO
TBEPAOE TEJIO, UJICANbHBIN Ia3; MOJEIM CTPOCHHUS ra3oB, >KUJIKOCTEN U
TBEPABIX TE€J, TOYEUHBIA DSJIEKTPUUECKUI 3apsii — MpU PpPELICHUU
buznyeckux 3ama4y

10.3

Pacno3naBare (Qusmueckue sBiIeHUs (IMPOIECCH) W OOBSICHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOpHUH
CTPOCHHMSI  BEIIeCTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JABMKEHHE, CBOOOIHOE IMaJieHue Tell,
JIBIDKEHUE 0 OKPYXKHOCTH, MHEpILMs, B3auMmozeicTBue tei; aupdysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHHUE XKUIKOCTEN U TBEPABIX TEJ, U3SMEHEHHE
o0bEMa TeJl IMpH HarpeBaHUM (OXJAXKICHHUHU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJACHCAlus, IUIABJIEHUE, KPUCTAJUIM3ALMs, KUIICHUE,
BJIQXKHOCTb BO3/yXa, IOBBIILICHUE JaBJICHUS raza IpU €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXJy IapaMeTpaMU COCTOSHUSI Ta3a B
U30IIPOLIECCAX; DIEKTPU3ALUS TeJ, B3aUMOIEHCTBHE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHIKCHHC, HCIIOJIb3YA (bI/I3I/ILIeCKI/Ie
BCJIIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCIICHUC, CKOPOCTb, YCKOPCHMHC,
Macca Teja, Cuijia, UMITyJIbC TCjIa, KWHCTUYCCKAasA SOHCPIrus, NIOTCHIUAaJIbHaA
SHEPTHUid, MEXaHUYCCKasd pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHN
IMPpaBUJIbHO TPAKTOBATH (1)H3Hq€CKHﬁ CMBICJT UCITOJIB3YEMBIX BCIIMYUH, UX
0003HAYCHHS U CAWHUIIBI, HAXOIUTH (bOpMYHBI, CBA3BIBAIONIUC JTaHHYHO
(1)I/I3I/IIIGCKYIO BCJIIMYUHY C APYTUMU BCIMYNHAMU

10.5

OnuceiBaTh U3y4YEHHbIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBHIE SIBJICHMS,
UCIOJIB3YS (PU3MUECKHe BEIMUMHBIL: JaBJIEHUE ra3a, TEMIepaTypa, CpeIHss
KMHETHYecKasi  JHEeprusi  XaoTUYECKOTo  JBWKEHHMS  MOJIEKYIL,
CpPEIHEKBaJpaTUUHasi CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUJIOTHI,
BHYTPEHHSS dHEprus, paboTa rasa, KOdQQUIMEHT MOJE3HOTO JEHCTBHS
TEIIOBOTO IBUTATENIST; TPU ONTMCAHUH IPABUIBHO TPAKTOBAThH (PU3HUECKHIA
CMBICJI UCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €MHUIIbI, HAXOIUTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3yYEHHBIE JJIEKTPUYECKHE CBOICTBAa BeLIeCTBA U
AJICKTPUUECKUE SIBICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3HUUECKUE BETUUNHBI:
ANEKTPUYUCCKUHN 3apsijl, DJIEKTPHUYECKOE II0JIe, HANpsHKEHHOCTh OIS,
NOTEHIMAJ, pa3HOCTh TIOTCHIMAIOB;, TMPHU OIHMCAHUHM IPABHIBLHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HUCIOJIB3yeMBIX  BEIWYHH, UX
0003HAUCHHS U €AMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAOIINE JAaHHYIO
($U3nUECKyI0 BETUUMHY C IPYTUMHU BEIIMYHMHAMU

aHAJIM3UPOBaTh  (U3MYECKHE TMPOIECChl W  SBJICHUS, HCIOJIB3YS
dbu3HYecKre 3aKOHBI M TPUHIIMIIBL: 3aKOH BCeMUpHOro TaroteHus, I, II u
III 3akonsl Her0TOHA, 3aKOH COXpaHEHHUS MEXAHUYECKON IHEPIUH, 3aKOH
COXpaHEHHUSI HMMIYJIbCA, TMPUHLMI CYNEPHO3ULIMH CHJ, MPUHIIMII
paBHONpaBUs  WHEPIHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHSI BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpeHEeW KHHETUYECKON SHEPruu TEIUIOBOTO JBHKEHUS MOJIEKYT C
a0COIOTHOW TEMIEpaTypoil, MepBbI 3aKOH TEPMOJUHAMHKH; 3aKOH
COXpaHEHHUS NEKTPUUYECKOTO 3apsaaa, 3aKoH KynoHa; mpu 3ToM pa3nuyarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHUE U
ycioBusl (TpaHMIIbl, 00JIACTH) IPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC MPHUHIMUIIBI JIEWCTBHUS MAIllMH, TPHOOPOB U
TEXHUYECKUX YCTPOWMCTB; pa3iInyaThb yCIOBUS UX 0O€30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

Brimonaare OKCIICPUMCHTBI IO HCCJIICJOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJIEHUU U
IIPOLIECCOB C MCIOJB30BAaHUEM IPSAMBIX U KOCBEHHBIX M3MEPEHMU; IIPU
aToM (opmynupoBarh mpobiemy (3amady) M THUNOTE3Y Yy4eOHOTo
HKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIIOKEHHOTO 000PYAOBaHUS,
MPOBOAMTH OMBIT U POPMYTUPOBATEH BHIBOIBI

10.10

Ocy1ecTBIsTh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMsI U HCII0JIb30BATh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccrnenoBaTh 3aBUCUMOCTH MEXAY (M3HMUECKMMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH; TpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBAaTh pPE3yJIbTaThl TOJYYCHHOW 3aBUCUMOCTH
(bu3HYEeCKUX BEIMYMH B BUAE TAOMUIl U TpaduKOB, JeIaTh BBHIBOIKI 1O
pe3yabpTaTaM UCCIeI0BaHUS

10.12

10.13

Cobmronath npaBuiia 6€300aCHOTO TPYAa IpU MPOBEICHUH UCCIIeA0BAaHHM
B paMKax y4eOHOTO DJKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOGKTHOﬁ ACATCIIBHOCTU C UCITIOJIBb30BAHUEM U3MEPUTCIBbHBIX YCTpOﬁCTB
1 J1abopaTOpPHOTO 000PYIOBAHUS

Pematp pacu€THble 3amauu ¢ SIBHO 3aJaHHOW (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (PU3UYECKHe 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHATIN3a YCIOBUS
3a/1auy BBIOUPATh (PU3UUYECKYIO MOJIEITh, BBIIETATh (PU3UYECKUE BEIIMUNHBI
u (QopMyIbl, HEOOXOMUMBIE sl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3MUECKOU BEIIMUHNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1auu: BBICTpPaNBaTh JIOTUYECKU
HENPOTUBOPEUHBYIO IIETIOYKY PACCYXKJIEHUN C ONOpON Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTh mpu  pemieHUH  y4yeOHBIX  3a7ad  COBPEMEHHBIC
UHPOPMALIMOHHBIE TEXHOJOTMM JJS TIOHMCKA, CTPYKTYpUPOBAHHMS,
UHTEpPHpETallid M TPEJICTaBICHUs Y4eOHOH M HAyYHO-TIOIYJSPHOM
UHpOpMaLMY, NOJYYEHHOM M3 pa3iMYHBIX HCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJy4yaeMyro HH(pOpMaIuio

10.16

[IpuBoauTh TpUMEpPHl BKIAAa POCCHUCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0OBSICHEHHE TIPOIIECCOB OKPYKAIOIIECTO MUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

HMcnonb30BaTh TEOPETUYECKHE 3HAHUS 110 (PH3HKE B TIOBCEAHEBHOM JKH3HU
s obecnieueHust Oe30MacHOCTH MpH oOpamieHuH ¢ npudopamu H
TEXHUYECKHMHU YCTPOUCTBAMHU, JUII COXPAHECHUS 370POBbS U COOJIIOCHUS
HOPM 9KOJIOTUYECKOTO OBEICHUS B OKPYKaroLlel cpeze

PaGortath B rpynme ¢ BBIIOJHEHHEM pPA3JIMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO PACIPELNIATh 00SI3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTH B HECCTAHAAPTHBLIX CUTyalUAX, aACKBATHO
OLCHMBATb BKJIaJ KaXIAOro M3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMmaTpuBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

11.1

11.2

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIA
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi

JleMOHCTpHpOBaTh HAa MPUMEPAX POJIb U MECTO (U3UKU B POPMUPOBAHUU
COBPEMEHHOW Hay4HO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKH
U TEXHOJOIHM, B IMPAKTUYECKON NEATEIBHOCTH JIIOJIEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHUHBI MUpa

Y4uuThIBaTh I'PAaHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJENEH:
TOYEUHBIN JJIEKTPUYECKUN 3apsAl, sAAepHas MOJEIb aToMa, HYKJIOHHasd
MO/IeJIb aTOMHOT'O Si/ipa MPH peleHNH PU3NIecKux 3a1a4

11.3

PacnioznaBate ¢usnyeckue sBieHus (Mpouecchl) U OOBACHATH HX Ha
OCHOBE 3aKOHOB DJIEKTPOJIMHAMUKH U KBAaHTOBOUN (PM3UKU: dJIEKTpUUYECKas
MPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJIEKTPOMArHWTHAs WHIYKIUS,
JEMCTBME MarHUTHOTO T10JI1 HAa IPOBOAHMK C TOKOM U IBUXKYILUICS 3aps,
JIIEKTPOMAarHUTHbIE ~ KojeOaHWss U BOJHBHI, IPSIMOJIMHENHOE
pacrpocTpaHeHHE CBeTa, OTpa)KeHUE, NpeoMIIeHHe, HHTepdepeHuus,
T paKus 1 MoJIIpu3alus CBeTa, AUCIIEPCHs CBeTa, (OTOAIEKTPUIECKUI




addekr (poTorddexT), cBeToBOE HaBIIeHNE, BOBHUKHOBEHUE TMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJAa, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroaKTHBHOCTh

11.4

OnuceIBaTh U3y4eHHBIC CBOMCTBA BENIeCTBA (JIEKTPUIECCKIE, MAaTHUTHBIC,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJAUMOCTh PA3IUYHBIX Cpell) H
DJIGKTPOMArHUTHBIC SIBICHHUS (TIPOIECCHI), UCTONB3Ys (DHU3UYECKHE
BEIIMYMHBI:  DJICKTPUUECKHH  3apsl, Cuila TOKa, DJIEKTPHUYECKOE
HaIpsOKEHUE, AJICKTPUYECKOE COMPOTHUBIIEHUE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIMSA MarHUTHOTO IOJs, cuia AmIiepa, cujia
JlopeHiila, WHAYKTUBHOCTh KATYIIKH, OHEPTUS JJICKTPUYECKOTO H
MarHUTHOTO TMOJIEH, MepHoa M YacToTa KojeOaHWi B KoJeOaTeIbHOM
KOHType, 3apsJi M CWIia TOKa B TPOLECCe TapMOHUYECKHUX
AJIEKTPOMATrHUTHBIX KoJeOaHui, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI;, IPU ONMHUCAHWUU TPABHILHO TPAKTOBATH (PH3UUCCKHUI CMBICIT
UCIIONB3YEMBIX BEIUYMH, HX OO0O3HAueHUs M EAMHHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMUMHAMU

11.5

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHUS M IPOIECCHI, HCIOJB3Ys
(du3HYECKUEe BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHUTHBIX BOJH, JUIMHA
BOJHBI M 4YacTOTa CBETA, OSHEPrUsl M MMIYJIbC (OTOHA, TMEPHOJ
NOJTypaciiajia, JHEPTusl CBSA3M aTOMHBIX SJIEP; MPH OMHCAHUU MPABUILHO
TPAaKTOBaTh  (PM3UYECKUN  CMBICI  HUCIOJB3yeMBIX  BEJIWYHMH, UX
0003HAUCHHsSI U CMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(GU3NYECKYIO BEIIMYMHY C JPYTMMHU BEIMYMHAMH, BBIYUCIATH 3HAYCHUE
(U3UYECKON BETMYUHBI

AHanu3upoBaTh  (pU3MUYECKHE TPOLECChl M SBJICHUS, MHCIOJb3Ys
¢u3mueckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIE0BATENBHOIO U NApauIEIbHOTO COEAUHEHHUS ITPOBOJHUKOB, 3aKOH
[xoyns — JleHma, 3akOH DJIEKTPOMarHMTHOM MHAYKIUH, 3aKOH
HPSIMOJIMHEMHOTO PacHpOCTPAaHEHUS! CBETA, 3aKOHbI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEHHE DHMHIITENHHA U1 poTodPdeKTa,
3aKOH COXpPaHEHUS HHEPruH, 3aKOH COXPAaHEHHUS WMITyjJbca, 3aKOH
COXPaHEHMsI DJIEKTPHUYECKOro 3apsaa, 3aKOH COXPAHEHUs MacCOBOTO
qucia, NocTysnarel bopa, 3aKk0H pajnoOakTUBHOIO pacnaja; MpU ITOM
pa3inyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHa, €ro MaTeMaTHYecKoe
BbIpa)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeJIeJISITI) HammpaBJICHUEC BCKTOpa HWHAYKIOWHW MArdiuTHOIO  ITOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMHCpa 1 CHJIbI HopeHua

11.8

11.9

CTpouTh ¥ ONMHUCHIBATH M300paKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKajioM,
TOHKOM JIMH30U

BoINONMHATE KCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (DM3MUECKUX SIBICHHA U
MPOLIECCOB C HMCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEPEHH; IpH
3ToM (opmynupoBath mpobremy (3amady) M THOOTE3Y Yy4eOHOTO




HKCIEPUMEHTA, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHHUS,
IPOBOJUTH ONBIT U (POPMYITUPOBATH BHIBObI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHHs (PU3MUYECKUX BEINYHH;
IpU 3TOM BBIOMpATh ONTHMAJBHBINA CHOCOO M3MEPEHHUsI U HMCIOJIB30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIMYMH C HCIOIb30BAHHEM
MPSIMBIX U3MEPEHUI; TPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNIbTaThl TOJYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUI ¥ TPaPUKOB, IeTaTh BRIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHUS

ColuroaTh npaBuIia 6€30MaCHOrO TPY/a MPU MPOBEICHUH UCCIICI0BAHMIA
B paMKax Y4eOHOro OSKCHEPHMEHTa, Y4eOHO-HUCCICIOBATEIBCKOH U
HPOEKTHOW JESATEIHHOCTH C UCIIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOHCTB
U 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacu€THbie 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETbIO,
UCTIONB3YS (pU3MUeCKHe 3aKOHBI U IPUHIIMITBI; HA OCHOBE aHANIN3a YCIOBUS
3aJja4uM BEIOUPaTh (PU3UYECKYIO MOJIETIb, BEIICTSATH (PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXoauMBbIe ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATH PEATLHOCTh IMOJIYICHHOTO 3HAYCHHS (PH3UIECKON BEITMUNHBI

Pemarn Ka4CCTBCHHBIC 3aJa4u: BLICTPAaUBATb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBarh 1pu  peumieHUMM  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOIMHM JJs IOMCKA, CTPYKTYpUpPOBaHMS,
UHTEpHpeTallud M TpeJICTaBleHUs] Y4eOHOM M Hay4YHO-IOIYJSPHOI
UHpOpPMAalLlMY, TOJYYEHHOM M3 pa3IMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHaJM3UPOBATh MOJy4yaeMyro HH(pOpMaIuio

OOBSACHATh NPUHUUIBI JEWCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3inuuaTh YCIOBUS HX O€30MacHOr0 WCIOJB30BaHUS B
MOBCEIHEBHOMN XKU3HU

11.17

[IpuBonuTe, TpHUMEpHl BKJIAaJa POCCHUMCKUX M 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHH

11.18

11.19

Hcnonb30BaTh TeOpETUUECKUE 3HAHUS 110 (PU3MKeE B TOBCEAHEBHOM KU3HU
Juist obecrieueHus: 0e30macHOCTH MpH oOpallleHuu ¢ mnpubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, /ISl COXPAHEHHS 3I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHUS B OKPY>KalOIIeH cpene

PaGorate B Tpymme ¢ BBITOJHEHHEM pPA3IMYHBIX COIHMAIBHBIX POJEH,
MJIAaHUPOBATHh Pa0dOTy TPYMIIBI, PAIIMOHAIBHO PACTIPENEISITh 00sI3aHHOCTH
W TUIaHUPOBATh ACATCIBHOCTh B HECTAHAAPTHBIX CHUTyalUAX, aACKBATHO
OLCHMBATh BKJIaJ KaXJI0ro #H3 YYaCTHHKOB TPYIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHesie mMeTonnl
ITO3HAHUS OKPYXKaIoILEero Mupa. Pons
SKCIIEPUMEHTa U TEOpUU B IMPOLECCEe MO3HAHUSA
PUPOBL. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanne  (QU3MYECKHX  SBJICHUH U
nporieccoB. Hayunesle rumore3sl. Du3nueckue
3aKOHBl W TEOpUHM. ['paHMIBI NPUMEHMMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSI.
Porp um wMecro ¢usuku B (dopmMHpOBaHHU
COBPEMECHHOW HAaydyHOH KapTUHBI MHpa, B
NPaKTHYECKOH JIESTEIbHOCTH JIFOICH

MEXAHUKA

KMHEMATHKA

Mexanuyeckoe  nBHKeHHE. (OTHOCUTENBHOCTD
MEXaHU4yeckoro JBmwxkeHus. Cucrema OTCyéTa.
Tpaexropus

[lepemenienne, CcKOpocTh (CpeaHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTb) " YCKOpPEHHUE
MaTepualbHOM TOYKM, HMX IMPOCKUUU Ha OCHU
cucteMbl koopauHat. CloXeHUe MepeMenieHul U
CJI0KEHHE CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBUKECHUE. I'paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHs,
INyTU U IEPEMEIICHHUS MATepUaIbHON TOYKUA OT
BpEMEHU

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO
nageHus

2.1.6

Kpusonuneiinoe JBUKCHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepHaHBHOﬁ TOYKH 10 OKPYKHOCTH.
YrioBast CKOpOCTh, TMHENHAsI CKOPOCTh. [lepnon u
yacroTa. LleHTpocTpemMuTeNbHOE YCKOPEHHE

TexHuyeckue yCTpOﬁCTBaZ CIIUAOMCTpP, ABUKCHUC
CHapsAaA0B, HEIIHBIC U PpEMCHHBIC IIEPCAAYN




2.2

2.3

[Ipaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctu. MccrnenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIC PABHBIE IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUU C HAa4daJbHOMN
CKOpPOCTBIO, paBHOM HyI0. M3yueHue IBUKEHUS
LIapHKa B BA3KOHM KUAKOCTHU. M3ydeHue nBrKeHus
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

221

IIpunnun ortHocutenbHOCTH ['amunes. llepBslid
3akoH HprotoHa. IHEpIIManbHbIE CUCTEMBI OTCUYETA

222

223

Macca tena. Cuna. [IpuHuun cynepno3uiyu Cuil

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoit cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

224

3aKkoH BCeMHUpPHOTO TAroTeHHs. Cuiaa TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIBKEHHMS U cuiia TpeHus nokos. Koaddurment
TpeHus. Cuiia CONpoTUBIIECHUS NP IBUKECHUU TeJa
B JKUJIKOCTH HJIH ra3e

227

[TocTynarensHOe ©  BpallaTeNbHOE JBIKCHHE
abCoIIIOTHO TBEPOTO Tea

228

229

2.2.10

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpAallCHHS.
[Imeyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

Texuuueckue yCTpOﬁCTBaI MNOAIIHUITHHUKH,
ABMIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuueckue paboTel. M3ydeHue BUKEHUS
Opycka Mo HaKJIOHHOW IMIOCKOCTH MO JEHCTBUEM
HECKOJIbKUX CWII. MccnenoBannue 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUPYEMOI
MPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI UX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILEHUS

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

NUmnynbc  MarepuasibHOM  TOYKH,  CHCTEMBI
MaTepUAIbHBIX  TOYeK. HMwmmynsc cuibl  ©
W3MEHEHUE UMITYJIbCA TEJIA

232

3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE
JBUKECHHE




233 Pabota cuibl
234 MoHOCTb CcHIBI
235 Kunernueckass »HeEprus MaTepuUaIbHOM TOYKH.
o TeopeMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. llorennuanbHas sHeprus
236 yhapyro nepopMupoBaHHON IPYKHUHBI.
o [MoTeHumanbHasA SHEPrus Tena BOJIHM3H
IIOBEPXHOCTU 3€MJIU
[ToTeHunanbHbIE U HENOTEHIMAJIbHBIE CHIIbL. CBSI3b
3.7 paboThl HENOTEHIHMAJIBHBIX CHJI C H3MEHEHHEM
o MEXaHHUYCCKOW DHEPrHU CHCTEMBI TEI. 3aKOH
COXpaHEHMsI MEXaHUYECKON YHEPTUU
2.3.8 Yipyrue u Heylpyrue CTOJIKHOBEHUS
3.9 TexHudeckue yCTPOWCTBA: JBH)KCHHE PaKeT,
o BOJIOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[IpakTueckue  pabotel.  W3ydenuwe  cBsi3u
53,10 CKOpPOCTEMl  Ten  NpuU  HEyNpyrom  yzaape.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOI TEOPHU

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIAPHO-
KMHETUYECKOM TEOpUU. BpOYHOBCKOE IBHIKECHHE.
Hudbdyzus. Xapaxrep JIBUKEHUS u
B3aUMOJICVCTBUS YaCTHI] BEIIECTBA

Mopenu cTpoeHus ra3oB, KUIKOCTEH U TBEPIABIX
Tell U OOBICHEHHE CBOWCTB BEIECTBA HA OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTtBo — BemiecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. lllkana remneparyp Llenbcus

Mogens naeansHoro rasa. OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HJI€aNbHOTO
rasa

AOGcomoTHas TemmepaTypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPIUMHM TEIUIOBOTO  JBHUYKEHUS
yactul rasza. [llkama remneparyp KenbBuHa

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JlanbToHa




3.2

33

["az0BbI€ 3aKk0HBI. M30mponecchl B HAEaIbHOM ras3e
C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMA,
H30X0pa, n3obapa

3.1.10

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMETp

[IpakTueckue paboTel. 3mepeHue  macchl
BO3[lyXxa B KJaccHOM komHare. VccnenoBaHue
3aBHCHUMOCTH MEXJIy IapamMeTpaMu COCTOSHUS
pa3peKEeHHOTo raza

OCHOBbI TEPMOJIMHAMUMKNA

3.2.1

TepmonuHamuueckass  cucreMa.  BHyTpeHHssS
SHEPTHUs TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
¢€ U3MCHEHHUS

322

323

324

KonnuectBo Temnorsl u paborta. BHyTrpeHHss
SHEPrusl OJHOATOMHOIO UEAILHOTO rasa

Bungr TeIUIoNepelaun: TETUIONPOBOHOCTb,
KOHBEKLHUSA, U3JIy4eHHe. Termno€éMKOCTh Tena.
VnaenpHasd TEIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMuKu. [IpuMeHeHue

MEPBOro 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCaAM.
['padmyeckas uHTEpIperanus paboThl ra3a

3.25

TermoBble  MammHbl.  [IpuHIMIBI  HEUCTBHS
TeryioBbIX MamuH. [IpeoOpazoBanusi sHEepruu B
TerIoBbIX MammuHax. Koadduiment monesHoro
nevictBust (manmee — KIIJ[) TermiaoBoil MamivuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon TepmomuHamuku. HeoOGpaTumocThb
IIPOLIECCOB B IpUpoJe. TeruioBble JBUTATENH.
Dkonoruyeckue npoOIeMbl TETIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JBUTaTeIIb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktudyeckue paboTsl. M3MmepeHue yaenbHON
TEIJIOEMKOCTH

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

3.3.1

332

[TapooOpazoBanne U KoHAeHcanus. VcnapeHune u
KATICHUE. YIelbHAs TEIUIOTa MapoOoOpa3OBaHMS.
3aBUCHMOCTH TeMIIepaTyphbl KUTICHHSI OT JIaBJICHUS

AOcomoTHasT M OTHOCUTENIbHAs  BIAXKHOCTh
Bo3ayxa. HacelenHslii map




3.33

Teépnoe Tenmo. Kpucrammdeckue u amopdHble
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
kpuctauibl. COBpeMEHHbIE MaTEPHAIIbI

334

3.35

[InaBiieHne u KpucTauIM3ausa. Y IeJIbHas TEIoTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOUCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  4YHCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[Ipaktudyeckue paboTel. M3MepeHue BIaKHOCTH
BO3yXa

4.1

4.2

SJIEKTPOAMHAMUKA

OJIEKTPOCTATHUKA

4.1.1

4.1.2

OnekTpuzauusi Ten. OJeKTpuueckui 3apsa. /[Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.1.3
4.14

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

B3aumopeiictBue 3apsaaoB. 3akon Kynona

DnexTpuueckoe ToJIe. Hanpsok€HHOCTD
ANEKTPUYECKOro noiid. IIpuHuum cynepro3unuu.
JIuHUM HaNPSKEHHOCTH IEKTPUIECKOTO TOJIS

4.1.7

Pabora CHUII BIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HoCTh NOTEHIINATIOB

[TpoBOJHMKM UM JUAJIEKTPUKH B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexkTpudeckas
IPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHncatop. DneKTpo€MKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsuKeHHOTOo
KOHJIeHcaTopa

TexHuueckue YCTPOUCTBA: JIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJCKTPOCTATHYECKas  3alIuTa,
3a3eMJICHHE  AJIEKTPONPUOOPOB,  KOHJAEHCATop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

IIpakTrnueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

OCTOSHHBIN JIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

4.2.1

CPEJIAX

YcnoBusa CYIIECTBOBAHUSA HOCTOSSHHOT'O
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIoCTOIHHBIN TOK




422

Hanpspkenne. 3akon Oma 17151 yyacTka Lenu

423

424

DJIEKTPUYECKOE CONIPOTHUBJICHHUE. VYnenbHoe
COINPOTHBIICHUE BEIIECTBA

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

4.2.5

Pabora snekrpuueckoro toka. 3akoH JDKoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTponaBkymas cuia (manmee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE WMCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
aneKkTprueckoi nenu. Kopotkoe 3amMbpIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAUIOB  OT
teMriepatypbl. CBepXIIpOBOIUMOCTh

4.2.9

4.2.10

4.2.11

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHas
IIPOBOJIUMOCTh MOJYNPOBOAHUKOB. CBOHCTBA p-n
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

BJIGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJ'ICKTpOJ'II/ITI/I‘leCKaH Juccolnuanus. :‘)J'IGKTpOJ'II/IB

4.2.12

DeKTpuuecKuil TOK B razax. CaMoCTOATENbHBIN U
HECAMOCTOSITENIbHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHHUueCcKue ycTpoicTBa: aMIEpPMETp, BOJIBTMETP,
peocrar, HUCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATENBHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA  JTHO,
rajbBaHMKa

11 KIIACC

4.2.14

[TpakTueckue paboThl. V3yueHue cMeENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncrouHMKa TOKa U €ro
BHYTpPEHHEro  compotuBieHus.  HabOmonenue
JJIEKTPOJIN3a




Kon
pa3aena
4

4.3

Koanposepsiemoro
IIpoBepsieMble 3J1eMEHTHI COIEPKAHUS
3JIEMEHTA
OJIEKTPOAUHAMUKA
MATHUTHOE I10JIE. DJIEKTPOMATHUTHA S UHAYKLWA
431 ITocTostHHEIE MAarHUTHI. BzaumopeiictBue
e IMOCTOSHHBIX MardHUTOB
MaruuTtHoe noje. BekTop MarHuTHOW MHIYKLIHH.
439 IIpunnun cynepno3unyu. JIuHUM MarHUTHOU
e UHIyKOud.  KapTuHa — JUHMA ~ MarHUTHOM
WHYKIWHU MOJIsI TOCTOSIHHBIX MAarHUTOB
MarauTHoe 1moJjie TpoBOJHUKA ¢ TOKOM. KapTrHa
JUHUN TIOJIS JUTMHHOTO TPSMOTO MPOBOJHHUKA
433 3aMKHYTOT'0 KOJIbLIEBOI'O IPOBOJIHUKA, KATYIIKH C
TokoM. OmeiT  Opcrega.  BzaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuwita Amniepa, €€ MOJlyJIb U HallPaBJICHHUE
Cuna Jlopenma, e€ MOAyJdb W HampaBlICHUE.
435 JIBr>keHre 3apssKeHHOM YacTUIlbl B OJTHOPOAHOM
MarHuTHoM noJjie. Pabora cuiel JIopenia
4.3.6 SIBieHME 31EKTPOMArHUTHON UHTYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
433 OJAC wuHaykuuu. 3aKkoH AJIEKTPOMAarHUTHOM
e uryknuu Papajest
Buxpesoe anexkrpuueckoe nojue. 9JC nuHayKkuuu
439 B MPOBOJHUKE, JBUKYIIEMCS MOCTYNaTeIbHO B
OJIHOPOJTHOM MarHUTHOM I10JIe
4.3.10 IIpaBuno Jlenna
4311 NunyktuBHOCTD. SBNenne camoumuaykimu. J/C
o CaMOUHIYKITUU
4.3.12 OHeprus MarHUTHOT'O NOJIS KaTyIIKH ¢ TOKOM
43.13 DIIeKTPOMarHuTHOE TOJIe
Texauueckue YCTpOMCTBA: IMOCTOSIHHBIE
43.14 MarHuThl, 3JIEKTPOMArHUTHI, IJIEKTPOBUTATENb,
o YCKOPHUTEIH DIIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS TIeYh
[TpakTiueckue paboThl. M3yueHMe MarHUTHOTO
MOJIsI KaTYIIKU ¢ TOKOM. VccnenoBanue aeiictBus
4.3.15 IIOCTOSIHHOTO MAarHWTa Ha paMKy C TOKOM.

UccnenoBanue  sBICHUS  DJIEKTPOMArHUTHOM
WHIYKITUN
KOJIEBAHIMS 1 BOJIHBI




5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KoneobarensHas cucrema. CBoOoHBIE
KoseOaHusl. ["apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amrmuTyaa u asza KoreOaHmi

[IpyXuHHBIN MasiITHUK. MaremaTuueckui
MasiTHUK

YpaBHeHue TapMOHUYECKHX KoJieOaHu M.
Kunematnueckoen JAMHAMUYECKOE OINHUCAHHE
K0J1e0aTeIbHOTO ABM)KCHUS

IIpeBpamieHue 5SHEPruM IMpU TapMOHMYECKHUX
Kosnebanusax. CBs3p aMIUIMTYIBl KoJeOaHUU
MCXOJHON BEJIMUYUHBI C aMILIUTYAaMH KojeOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.1.5

KonebarenbHbrii KOHTYP. CBobopHbIe
AJIEKTPOMAarHuTHbIE KoOJeOaHUA B HJI€aIbHOM
KOJICOATEIbHOM KOHTYpE. AHAJIOTHSA MEXIY
MEXaHUYECKUMH u 3JIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUA OHCPIruld B HACAIBHOM
K0JIe0aTeIbHOM KOHTYpE

BeiHyXIeHHBIE ~ MEXaHWYEeCKHE  KOJeOaHMs.
Pe3onanc. Pe3onancHas kpuBas. BeiHyXIeHHBIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

IlepemeHHBII TOK. CuHyconanbHbIN
[IEPEMEHHBIN TOK.

5.1.9

MOHIHOCTB nepeMeHﬁoro TOKa. AMHJ’II/ITYI[HOC nu
JICUCTBYIOIIEE  3HAYEHUWE CHJIBI TOKa U
HaHpﬂ)KeHI/Ifl

5.1.10

Tpancpopmarop. IlpousBoxacTBo, mnepenada u
norpedyieHue JIEKTPUIECKOMN SHEPIHUH.
OKOJIOTUYECKHE PUCKM TIpU  MPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. KynsTypa
HCIIOJIb30BaHUs 3JIEKTPOIHEPI U B
[TOBCEHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesad

IIpakTueckue paboTHI. Hccnenosanue
3aBUCUMOCTH TepHoJia MaJbIX KoJebaHuil rpy3a
Ha HUTU OT JUIMHBI HUTH M Macchl Ipy3a.
HccnenoBanne INEPEMEHHOIO TOKa B LEMH U3
MOCJIEAOBATENBHO COCIMHEHHBIX KOHICHCATOPA,
KaTYLIKH U PE3UCTOpa




5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

5.2.2

523

Mexannueckue BOJIHBI, YCIIOBHS
pacupocTpaHEeHusl. [Iepuon. Ckopoctb
pacnpocTpaHeHus U JyiMHa BOJHBL. [lonepeunbie
Y TIPOJIOJIbHBIC BOJTHBI

Untepdepennuss u audpakiuus MeXaHUYECKHX
BOJIH

3Byk. CxkopocTh 3BykKa. ['poMKOCTH 3ByKa.
BricoTa Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHbBIE BOJIHBI. Y CJIOBUS U3JIy4YEHUS
AIIEKTPOMATrHUTHBIX BOJIH. B3anmuas
opueHranuss BektopoB E, B wm v B
AJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

CBolicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, nojspusanus,  JUQPaKIus,
uHTepdepenuss. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[Tkana >MeKTPOMArHUTHBIX BOJH. lIpumeHenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHI_II/IHLI PaauoCBA3U n TCICBUACHUA.

Pannonokarnus. 371eKTpOMarHuTHOE 3arpsi3HCHHE
OKpYXKAaroIIel cpebl

5.2.8

Texnuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paavuoNpUEMHIUK,
TEJIEBU30D, aHTeHHa, TesnedoH, CBU-neun

53

5.3.1

5.3.2

OIITUKA
[TpsMonuHeiiHOE pacnpocTpaHEeHHEe CBeTa B
oxHOpoHOM cpexe. JIyu cBera
OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pa>keHHi B IUIOCKOM 3epKaiie

5.33

534

5.35

[Ipenomnenne cBera. 3aKOHBI IPETOMIICHHS
cBeTa. AOCOJIIOTHBIN MOKa3aTeab NPeIoMIICHHS

[TonmHoe BHyTpeHHee oTpakeHue. [IpenenbHblii
yToJI TIOJTHOTO BHYTPEHHETO OTPasKeHUs
Hucnepcust cera. CioxHbIH cocTaB 0enoro
cBerta. [lBer

5.3.6

CoOuparomue 1 paccenBarole JIUH3bl. TOHKas
nuH3a. DOKYCHOE paCCTOSIHUE M ONITUYECKAst CHIIa
TOHKOM JuH3bI. [locTpoenune u3zo0paxeHuil B
COOMpAarOIMX M  pacCEeMBAIOIIMX  JIMH3aX.




®opMyJia TOHKOH JIUH3BL. Y BEJIMYEHUE, 1aBAEMOE
JUH301

537 IIpenensl  OPUMEHUMOCTH  I€OMETPUYECKOU

ONTHUKH
HNuTtepdepentus CBeTa. Korepenrtnsie
538 WCTOYHUKHU. Y CIIOBHS HAOIO/IEHUSI MAKCUMYMOB
o U MUHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE

OT ABYX CI/IH(l)EBHLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpaxkmus csera. Judpakuuonnas pemérka.
YcnoBue HaOMOIEHUST TJIABHBIX MAaKCUMYMOB
IpU MaJeHUd MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanust cBera

5.3.9

TexHudyeckue  yCTpOWCTBA:  O4YKHM,  JIyIa,
5311 ¢doroamnmnapar, IIPOEKIIMOHHBIN amnmapar,

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

[TpakTnueckue padoTel. M3mepeHnue mokaszaTens

5312 IPETOMIICHHSL. HccnenoBanue CBOWCTB
o u300paxkeHuit B JmMH3aX.  HaGmomeHue

JUACIIEPCUU CBETA
RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. IToctynarsr TEOPUHU
6.1 OTHOCHUTEIIBHOCTU:  WHBAPUAHTHOCTb  MOJIYJIA

CKOpOCTH  CB€Ta B  BaKyyme, IIPUHLMI
OTHOCUTEJILHOCTA DHUHIIITENHA

6.2 OTHOCHUTEIBLHOCTh OAHOBPEMCHHOCTH.
. 3aMe,Z[J'ICHI/IC BPEMCHU U COKpALICHUC AJIMHbI

6.3 OHeprus ¥ UMIyJIbC CBOOOIHOMN YaCTHUIbI
CBsi3b  Macchl € DJHeprued M HMMITYJIbCOM

6.4 CBOOOIHOM YaCTHUIIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTUIbI

7.1

KBAHTOBAS ®U3MKA
BJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. dDopmyna IlnaHka cBsI3M >HEPruun
7.1.1 ¢doTOHA € ero 4yacToTOH. DHEpPrus U HUMILYJIbC
doroHa

OtkpeiTHe W wuccienoBanue  (Gorodddekra.
Omnpiter A.I'. CroneroBa. 3akonsl poTtorddexra




7.2

7.3

VYpaBuenue DifHmreliHa s poTorddekTa.
«Kpacnas rpanuma» potodddexra

7.1.4
7.1.5

Hasnenue ceera. Onbitel [1.H. JIebenesa

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue yCTpOMCTBa: (b OTO3IEMEHT,
dboTomaTuuk, CoTHEUHAsE OaTapesi, CBETOAMO]]

CTPOEHME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAaHUIO CTPOEHUS aToMa.
[InanerapHast MOJielib aTOMa

7.2.2

IToctynarel bopa. M3nydeHue u nOriouieHue
(OTOHOB MpH MEepexojie aToMa C OJHOTO YPOBHS
SHEepruu Ha Apyro. Buasl cnextpoB. Crextp
YPOBHEW SHEPTUU aTOMa BOJAOpOAA

7.2.3

7.2.4

7.2.5

BosiHoBBIE cBOMiCcTBA yacTull. BonHel ne bpoitns.
KopnyckyisipHO-BOJIHOBOM yaJIn3M.
Judpaxuus 31eKTPOHOB Ha KpUCTaJLIax
CHOHTaHHOE U BBIHYXK/JEHHOE  M3JIy4Y€HUE.
YCTpoiicTBO M IPUHIUIT pabOTHI Jlazepa
TexHuueckne  yCTpOMCTBa: CIIEKTpaIbHbIN

aHanu3  (CHOEKTPOCKOIN), Jia3ep, KBAaHTOBBIN
KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHI. Habumonenue
JIMHENYaToro CreKkTpa

ATOMHOE APO

7.3.1

Meronsl HaOJI0IEHUS U PErucTpanuu
JJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTkpbITHE PaIrOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocraBa
panroakTUBHOrO u3nydeHus. CpoiicTBa anbda-,
Oera-, ramMmma-Mu3JIy4eHus. Bnusuue
PalMOAaKTHBHOCTHU Ha HUBbIE OPTraHU3MBbI

7.3.3

7.3.4

7.3.5

OtkpeiTHe NpoTOHA M HeWTpoHa. HykinoHHas
Mozenb siapa [eiizenOepra — MBanenko. 3apsina
sapa. MaccoBoe unciio sapa. M3otomsl
Anbda-pacniaf. DIEKTPOHHBIM M TMO3UTPOHHBIH
Oera-pacma. ["amma-uznydenue. 3aKoH
paZvoaKkTUBHOIO pacmaja

DHeprusi CBsI3U HyKJIOHOB B siApe. S AepHbIe CUIBI.
Jedext macchl siapa

7.3.6

SAnepHble peakuuu. JleleHUe U CUHTE3 sIIEp




7.3.7

Snepusiii  peaktop. TepmosimepHBI  CHHTES.
[TpoGaeMbl ¥ TepCIIEKTUBBI SACPHON YSHEPTETHKH.
DKOJIOTMYECKUE aCIEKThI ACPHON SHEPTETUKHU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUlbl. OTKPHITHE IO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHuueckue ycTpoWCTBa: J03UMETpP, Kamepa
Bunscona, siaepHslif peakTop, arToMmHas 6omba

[Tpaktuyeckue padothl. McciaemoBaHue TPEKOB
qgacTHI] (110 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Besnus, ipKue 3BE3IBI,
IUIAHETHI, UX BUAUMOE JIBIKEHUE

8.2

Conneunas cucrema. [lnaHeTsl 3eMHON TpyMIIbL.
IInaneTsI-TUTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
11a"eTsl. Massle Testa ColHEYHOM CUCTEMBI

8.3

8.4

Connane, ¢dorocdepa u atmochepa. ConHeuHas
AKTUBHOCTbH

Uctounuk sHeprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU: Macca,
CBETHUMOCTb, paauyc, TeMIiepaTypa, HX
B3aUMOCBs3b. /[uarpaMma «CreKkTpaibHbIN Kjiacc
— CBETHUMOCTB. 3BE3 bl TJIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTDY TS 3BE3]] rJIaBHOM
IMOCJIEIOBATEILHOCTH

Buytpennee ctpoenue 3BE34. CoBpeMEHHBIE
MIPEACTABICHUS O MPOUCXOXKACHUH U 3BOIIOLUU
CouHIla ¥ 3BE3/1. DTanbl )KU3HU 3BE3

8.7

Muneunslii [yt — Hama [Nanaktuka. CiupanbHast
cTpykrypa [anaktuku, pacnpeneiieHue 3BE3],
raza u nsiau. [lonoxenue u neuxenue CosnHua B
I"anakTuke. ITnockas u chepuyeckas
noacucTemsl ['alakTuku

8.8

Tunbl ranakTuk. PaguorasiakTMKW W KBa3aphbl.
UEpHbie IbIPHI B iApax rajlaKTUK

8.9

Bcenennas. Pacmupenue BceenenHoi. 3akoH
Xabb6na. Pazberanme ramaktuk. Bospact u
paguyc Bcenennoii, Teopust bonbimoro B3peiBa.
Mogens «ropsitueit  Bcenennoit». PenukToBoe
U3ITy4yeHUe




8.10

MacurrabHas
MeTtarajakTuka.
aACTPOHOMHUH

CTPYKTypa
Hepeménnnie

Bcenennoii.
POOIEMBI



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

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

CdopMupoBaHHOCTh YMEHHN pPACIIO3HABATh (DHU3MUCCKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMun (1)H3H‘I€CKI/IMI/I IIOHATUAMHU H

BCJIIMYMHAMHU, XapPaKTCPU3YIOILINMU (1)I/ISI/I‘IGCKI/IG IIpoueCChl

CdopMupoBaHHOCTb yYMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJIEKYJISpHOH  (QU3MKM ¥ TEPMOJIUHAMHKH,
AJICKTPOJMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpPA, MAKPOMHpPA U MEraMHpa, pa3indaTh yCIOBHS
3 (rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIMi xapakTep (GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
UCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOLECChI, WCIOJB3ysl OCHOBHBIC  TIOJOXKEHUS, 3aKOHBI U

3aKOHOMCPHOCTH

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINyYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel PU3nYecKuX TeN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3a/Jaud C SIBHO
3aJJaHHOM M HESIBHO 3aJJaHHOM (U3MUECKOM MO/EIbIO: HA OCHOBAHUHU
aHaJgM3a yYCJIOBHS BBIOMpATh (PU3UYECKHE MOJEIH, OTBEUYAIOIINE
TpeOoBaHUSAM 3a/1a4u, IIPUMEHSATH ¢bopMyIbI, 3aKOHBI,
5 3aKOHOMEPHOCTH U  TOCTyJaTbl  (U3MYECKUX TEOpUd  mpu
WCIIOJIb30BaHUM  MAaT€MaTH4YEeCKMX METOJOB  pELIEHUs  3ajad,
IPOBOAMTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
AHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IMOITYYEHHBIX PE3yJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPeOYIOIIEe TPUMEHEHHUS 3HAHUH 13
pa3HBbIX pa3leNoB IMIKOIBHOTO Kypca (U3MKH, a TAaK)Ke WHTErpaluu
6 3HAHUM W3 JPYTrUX MOPEeIMETOB €CTECTBEHHOHAYUYHOI'O IMKJIA:
BBICTPAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOMl Ha

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




Brnanenue  OCHOBHBIMM ~ METOJAMHM  HAy4YHOrO  IO3HAHMS,
UCTIONIB3YEMBIMH B (PU3UKE: TPOBOAUTH TPSIMBIE W KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAalbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/bI OLICHKH MOIPEIIHOCTEN
U3MEPEHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (hru3mueckux
BEJIMYMH C HCIIOJIB30BAHUEM TMPSMBIX HM3MEPEHUH, OOBICHATH
MOJIyYEHHBIE PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEeOPUH, 3aKOHBI U
MOHSITHSL, U JIeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPU [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4eOHO-UCCIIE0BATENBbCKON  I€ATEIBHOCTH C  UCIOJIb30BAHUEM
nU(GPOBBIX  U3MEPHUTEIBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

00opyIoBaHUs

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M NMPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeIIOBEKa, CBSI3aHHOW C (PU3WYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; TPEACTABICHUH O palroOHaIbHOM
MPUPOJONOIb30BAHUHN, a TaKXe€ pPa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUIsl JAJIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OmnageHne pa3IuYHBIME CcriocodamMu  paboTbl ¢ uH(pOpMarmen
(U3NIECKOTO  COAEPIKAaHUS C  HCIOJIB30BAaHMEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOIO

aHaJIn3a U OLUCHKHU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BbsSICHEHUST (PU3UIECKUX TPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

K
on Kox

pasaeJia/ IIpoBepsiemMblii 3/1eMEHT COAEPKAHUSA
3J1eMeHTAa
TeMbl

1 MEXAHUKA
1.1 KNMHEMATUKA

MexaHu4deckoe JABMKCHUC. OTHOCUTENBHOCTh MEXaHUUECKOI'O

nerxenud. CucreMa oTcuéTa.

MarepuanbHas TOUKa.

TpacKTopHA

E& paxmyc-BeKTop:

Fle)=(xle) vlr ) 2(2))

TpaeKTOpIIA,

1.1.2 HepeMelIeHIIE: ’O/
AF =F(ty))—F(t))=F, -1, = X

=(Ax. Ay, A7),

]

Iy TE.
CoxeHIe HEPSNIELHEHIIfI:

Ay =4 + 4

CxopocTb MaTepUaIbHOW TOUKHU:

. AF
U=—
At

_—y

—#=(v,.0,0.).

Ar—{

Ax .

vo=— =X,. aHaIOTN4YHO v, =Y, U.=Z,.
At)o :

1.1.3

CroxeHHe CKOpPOCTell: 0, =0, + 0, -
Brruncnenue nepemMeIeHus u MyTu MaTeprualbHON TOYKH IIPH

NPSMOJIMHEHHOM JIBUKEHUU BJIOJIb OCHU X IO IpaduKy

3aBHCHUMOCTH Vx(t)

|

" _  AD ,
VekopeHNe MaTepHaTbHOIl TOUKIL: d = ﬁ_L =05/=(a,.a,.a_).
L PP o

Au Co .
a,=—* =(u,)". aHANOIIHO a, = (v, )r’= a.=(v.)
1.1.4 A Lo




1.1.5

1.1.6

PaBHOMEpHOE NIPAMOJIMHENTHOE ABUKEHHE:

x(H)=x0+voxt

vx(t)—vOx=constvx(t)—vox=const

PaBHOyCcKOpeHHOE MPSIMOJIMHEHHOE ABHKEHUE:

(t) +u t+ !
X =X L _
(/] Ox 3

v (t)=uv, +at

a, = const

3 2

R | -
UJ.T Ll_l:r _"'a.'r ["’2 '1']]

U+
HIJII JBILKSHINI B OITHOM HAIIpaBICHHI IIVIE S = 1 = 2.1

-

CBoOogHOE MmajieHne. Y CKOpeHHue CBOOOIHOTO TaACHUSI.

Vi

o0 Xo ‘:

JIBm>keHue Tena, OpOIIEHHOTO MOJT YITIOM 0. K TOPU30HTY:

[.\'(r} =X, + Ut =3, +U,cosa-f

-+ , 2
1,1'(!) =¥y + Ut + & =¥, +U,sina- r—gTT

{u,ﬁ_(r) =y, =U,Cose

v, ()=v,, +g 1t =v,sina— gt

KpuBonuHeliHoe nBUKEeHUE. [[BHKEHNE MaTepraIbHON TOYKH
10 OKPYKHOCTH.

=0

=—g =const

tq

v

VYrioBas v INHEWHAst CKOPOCTh TOUKU: V=0Rv=0R .

ITpu pPaBHOMEPHOM JBUKECHUH TOYKH 1o
OKpYy)XHOCTH 0=2nT=2nv0=T21=210 .

[lenTpocTpeMuUTENBbHOE YCKOpeHUE TOuKH: anc=v2R=wm2Raric
=Rv2=w2R . IlonHOE ycKOpeHue MaTepruaIbHON TOUKH.

1.1.9

TBépIIOG TCJIIO. HOCTyTIaTeJ'ILHOC " BpalllaTCJIbHOC JIBUKCHUC

TBEPAOIO Tena




1.2

JUHAMUKA

1.3

1.2.1

1.2.2

1.2.3

Nuepumansubie cucrembl orcuérta. IlepBwiii 3akoH HproToHA.

IIpunuun oTHOCHTENBHOCTH [ anunes

m
Macca rena. IInotHocTh BemecTa: p = -

- - -

Cuna. [IpuHOMI CYNIEPNOSULAM CHIL: Fpapuopeiicrs = F1 + Fo+. ..

1.2.4

Bropoii 3akon Herotona: ajist matepuanbaoi Touku B UCO

F1°=mal Fl=mal; Ap =F AtAp=FAt npu F =constF=const

1.2.5

-
F12 F21

Tperuii 3akoH HproTOHA 119 MaTepUaNbHbBIX TOUEK: Fi, = —F,,

1.2.6

1.2.7

3akoH BCEMUPHOI'O TATOTCHUA: CHJIBI MPUTHKECHUA MEXIY
mqm;
RZ

TOYEYHBIMU MaccaMu paBHBL F = G

Cuita TSOKECTH. HeHTp TSDKECTH Tella. 3aBUCHUMOCTH CHIIBI

TSDKECTH OT BBICOTHI h HaZl MOBEPXHOCTHIO INNIAHETBI PaaANyCOM
GMm

RO: mg = Rotn?

Cuna ynpyroctu. 3akoH 'yka: F, = —kx

1.2.8

Cuia tpenusi. Cyxoe TpeHue.
Cuna Tpenus CKonbXeHus: F, = uN
Cuna tpenus nmokost: F, < uN

Koadduunent tpenus

1.2.9

1.3.1

Fy
JaBnenue: p = <

CTATHUKA

—

F

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpallCHUA:

-

[M| = Fl, rae | — muiedo cuibl FOTHOCHTEIBHO OCH,

npoxosuien yepes Touky O neprneHauKyIspHO PUCYHKY

1.3.2

[HenTp macc Tena. L{eHTp Macc cucTeMbl MaTepHaTbHBIX TOYEK:

? minr + myr;, +...
rl-l-M- =
my + m, +...




1.4

>

B onHopoaHOM monie TsbkecTu (g = const)UEHTp Mace Tela

COBITAAACT C €I0 HECHTPOM TAXKECCTHU

VYcnoBus paBHoBecus TBEporo tena B MCO:
[M,+M, +...=0

1.33 .
|F+Fy+...=0

1.3.4 3axoH [lackans
1.3.5 HaBnenue B xuakoctu, nokosiueiicst B UCO: p = py + pgh

3akoH Apxumena:

FA X = ;PB]:IT H

1.3.6 g .

€CIM TeNO U KUAKOCTL NOKOATCSA B ICO, 10 Fppy = pgViprrecn

VYcnoBue miaBaHus Tel

3AKOHbBI COXPAHEHUA B MEXAHUKE

NMitynbsc MmaTepralbHON TOYKMU:
1.4.1 - -

p=mv

NMmynbc cuctemsl Te:

1.4.2 -
P =01 + D2 +...
3aKOH M3MEHEHHU U coxpaHeHus umnyisca: B MCO
Ap = A(pl + p2t.. ) = FlBHeI_LIHAt + FZBHe]_LIHAt-l_' -
1.4.3 BUCO ,ecu Ap = A(p; +po+...) =0, ecmu Fippemn +
FZBHeLUH+' ..=0
PeakTuBHOE ABUXKEHUE
F
1.44 4
Ar X

Pabora cuibl Ha MajloM NMEpeMCIICHUN

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




{}.

()]
MOIIHOCTh CUIBI:

1.4.5 €CJIK 3a BpEMA At pa60Ta CHJIbI UBMEHACTCA Ha , TO

MOIITHOCTDH CHJIbI

AA
p="=
At

=F-p-cosa
Ar—

Kunernueckas OHCPIruAa MaTepHaHLHOﬁ TOYKH:

mv? p
EKHH =

2 2m

2

1.4.6

3aK0H M3MECHCHMS KHHETHYSCKOM OHCPIUH CUCTEMbL

MarepuanbHbix Touek: B UCO AEkun = Al + A2 + ...

IToTreHnuanbpHas OHEPIUA: AJId HOTCHIHAJIBHBIX CHUJI A12 =

E1n0TeHu - EZHOTeHL[_Z AEHOTeHu

HOTCHIII/IaJII)HaH OHCPIrus MaTCpHaHBHOﬁ TOYKHU B OJTHOPOAHOM
147 I0JI€ TSOKECTU: Ejgreyy = mgh

IToreHnuanbpHas QHEPrusa ynpyro I[e(bopMI/IpOBaHHOFO TCIa:

E _ kx?
MOTeHL, — 2

3aKOH N3MCHCHUS U COXpaHeHI/Iﬂ MexaHquCKOﬁ 3HepFI/II/I:
Euex = Bsm T EIIGT\BHII-

1.4.8 B IICO AE,ex = Asgcex HEMOTeHIL CHIs

B IICO AE,zx = 0. eClI Agcex menoresm cax = 0

1.5 MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

["apmoHMueckre KoeOaHusi MaTepUATbHON TOUKHA. AMILTUTY/A U
¢aza xonebanuii. KunemaTudeckoe onvcanue:

x(f) = Asin( ot +9,)

1.5.1
v () =x/.

a(f=(v ), =—o'x)=a +ax=0,

T7I€ X - CMEIICHUE U3 PAaBHOBECHSI.




JlMHaMHYECKOE ONMCaHue: ma, = —kx,rae k = mw?

OTO0 3HAuUT, 4T0 F, = —kXx.

DHepreTUYecKkoe omucaHue (3aKOH COXpaHEHUS MEXaHWYECKOU

SHEPTHH):

CBs13b aMIUTUTY/BI KOJIEOAHHUI CMELICHUS MaTepHaIbHON TOUKH C

aMIUIMTY/IaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS:

Upee =0, @ =04

1.5.2

ITepuon 1 yacToTa KoJeOaHUH:

[lepron Manblx CBOOOIHBIX KOJEOAHWNM MAaTEeMaTHYECKOTO

MassTHHKA.

T=2?EJI
g

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

m
T =271 |—

k

1.5.3

BBIHY)KILGHHLIC kosieOanus. Pesonanc. Pe3onancHas KpuBast

1.5.4

1.5.5

HonepeqHHe U IIPOJOJIbHBIC BOJIHBI. CKOpOCTB pacipoCTpaHCHUA

W JJIMHA BOJIHBI:

WnTepdepenius u qudpaxus BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKVYJISAPHAS ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ®U3NKA

2.1.1

Mopenu cTpoeHus ras3oB, XKUAKOCTEW W TBEpABIX Teil. [lycThb
TePMOJIMHAMHUYECKasl CUCTeMa (TeI0) COCTOUT U3 N OJIMHAKOBBIX

MOJICKYIIL. Torma KoIMYecTBO BEIISCTBA



N m
V== rae N, —uuciao ABorajpo, m — Macca CUCTEMBbI
A

(Tema), p — MOJIIpHAs Macca BEIIecTBa

2.1.2 TerutoBoe NBMKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 BzaumoeiicTBue YacTHIl BEIISCTBA
2.1.4 Juddysus. BpoyHoBckoe ABHKEHHE
2.1.5 Monens uneansHoro raza B MKT
CBs3b MEXIy HaBJICHUEM U CPeAHEH KHHETHYECKOW SHEpruei
MOCTYIATENbHOIO TEIJIOBOTO ABUKEHUS MOJEKYJ HJI€aTbHOTO
ra3a (ocHoBHoe ypaBHeHue MKT):
2.1.6 _.gt:az—r:rz,mf=En-ifm"v”J 2.
o 3 3 002 30
rae mO) — mMacca OAHOM MOJIEKYJbI, N =% - KOHIICHTpaIus
MOJIEKYJT
2.1.7 AbGcomotHas Temneparypa: T =t +273K
CBsi3b TeMIeparypsl ra3a co CpeJHeld KMHETUYECKOW 3Hepruei
MOCTYIATEIBHOTO TEIJIOBOTO JIBHXKEHHS €TI0 MOJICKYJI:
2.1.8 -
f 2
f = | 2 | = 3kr
L 2 2
2.19 Vpasnenue p = nkT
2.1.10 Mopenp neanbHOro ra3a B TEpMOJANHAMUKE:




(Vpaprerme Merrereera — Kiareiipona
| BeIpeuKeHHe /U1 BHYTPeHHEH SHEPIHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (mIpiMeHI

3AIIHICIT):

oV =""RT =vRT = NkT, p=P%L
v t

BripaskeHne /114 BHYTPeHHeIl 3HepTHI 0IHOATOMHOT

raza (IIplIIMeHIIMEBIe (JOPMEI 3aIIIcH):

U=2VvRT =32 Nir =22 RT =ve T=2 p¥
2 2 21 veoo2
3akoH [laibTOHA [UIs 1aBIEHUS CMECH PA3PEKEHHBIX Ta30B:
2.1.11 T
W3ompoueccsl B pa3peXEHHOM ra3e € IOCTOSHHBIM YHCIOM
MoJieKys N (C TOCTOSIHHBIM KOJIMUYECTBOM BEILLECTBA V):
uzorepma (T = const): pV = const ,
uzoxopa (V = const): ? = const,
21.12 n3obapa (p = const): ; = const
I'padmueckoe npencraBieHue n3ompoueccos Ha pV-, pT- u VT-
JiarpamMmax.
OOBenMHEHHBIH Ia30BbIi 3aKOH:
% = const Ui IOCTOSIHHOT'O KOJIMYECTBA BEIIECTBA V.
Hacpimennsle ¥ HeHacwllieHHble Mmapel.  KadecTBeHHas
2.1.13 3aBHCHUMOCTh IUUJIOTHOCTH M JIaBJI€HUS HACBILIEHHOTO Mapa OT
TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMA HACHIILIEHHOTO Mapa
Brnaxxnocts BO3ayXa.
OTHocuTeIbHAS BIIAXKHOCTH!
2114 5o P puan(D)
- pﬂacml.unapa(T) B pHaCbILLlHapa(T)
5115 M3MeHeHne arperatHbIX COCTOSIHUM BELIECTBA: MCIAPEHUE H

KOHACHCAUsA, KUTICHHUEC ) KUIKOCTU




2.2

HN3menenue arperaTHbIX COCTOSIHUM BEIIECTBA: IUIABJICHHE H

2.1.16
KpUCTAJUTU3aL U
2.1.17 [TpeoOpaszoBanue sHEPTUH B (PA30BBIX MEPEX0Oaax
TEPMO/JNHAMUKA
2.2.1 TerutoBoe paBHOBECHE U TEMIIEPATypa
222 BuyTtpenussa sHeprus
Temonepenaya kak croco0 U3MEHEHUsI BHYTpeHHeH sHepruu 6e3
223 coBepuieHust  pabotel.  KoHBekIus,  TEMJIONPOBOJHOCTD,
U3JIy4eHUE
o4 KonuyecTBo TEIIOTHI.
VY nenbHas TEIIOEMKOCTD BellecTBa ¢: Q = cmAT
VY nenwpHas Terora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TerioTa miasiaeHus A Q = Am.
VY nenpHas TEII0Ta CropaHus TOIMBA q: Q = gm
026 DneMeHTapHas paboTa B TepMOAUHAMUKE: A = pAV
Brruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMmme
[1epBblil 3aKOH TEPMOIUHAMUKH:
Q12 = AUsz + A1, = (U = Uy) + Ay,
2.2.7
Annabata: Q, = 0= Ay, = (U; — Uy) = AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpatumelie mporiecchbl
[Ipunnune! aeiictBus Ternossix MamuH. KITI:
o Oearp Oearp Orarp
MakcumanbHoe 3Hauenne KII/. Iukn Kapho:
2.2.10 MAX N = N g =T“"“”T—TM =1—§m
maTp marp
YpaBHEHHE TEIUIOBOTO OallaHca:
2.2.11 Q1+0Q2+0Q3+...=0




OJIEKTPOJMMHAMUKA

OJIEKTPUYECKOE IIOJIE

DJIeKTpHU3alKs Te U €€ MPOSABICHUSA. DIESKTpUYECKUil 3apsi. J(Ba
3.1.1 BHUJIa 3apsiia. DJIEMEHTapHbIA BJICKTPUUYECKUN 3apsii. 3aKoH

COXpPAaHCHHUA SJICKTPUYCCKOT'O 3apsaaa

B3aumoneiictBue 3apsanoB. Toyeunsie 3apsabl. 3akoH Kynona:

B OTHOPOAHOM BCHICCTBEC C I[HBHGKTpH‘ICCKOﬁ

312 HPOHUIIAEMOCTBIO &
|‘f1|' |(1': 1 |"?1|' q,
F=k——== S
&l° 4mes, 17
3.1.3 Onekrpuueckoe nojue. Ero aelicTBue Ha 3J€KTPUUECKUE 3apsibl

HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O ITOJIA:

-

) F

qnpo61—1b1171

3.14
ITone Toueunoro 3apsna: E, = qu—z,

-

OJIHOpPOJIHOE ToJIe: E = const.

KapTunb! muHUN HanpsskEHHOCTH ATUX TTOJICH

HOTCHI_II/IaJ'IBHOCTb OJICKTPOCTATUYCCKOT'O ITOJIA.
Pa3znocth MOTCHIUAJIOB U HAIIPSAKCHUC!

Ay = q(P1 — ¢2) = —qAdp = qU.

IToTenunanbHast SHEpTUA 3aps/ia B IJICKTPOCTATUUCCKOM IIOJIC:

W =q¢p, A=—-AW

3.1.5

w
[ToTeHunan 3MeKTPOCTATUUECKOT O HOJS: ¢ = 7

CBs3b Haprl)KéHHOCTI/I moJiA M PasHOCTH IIOTCHLHUAJIIOB IJId
OJIHOPOJIHOTO AJiekTpocTatuueckoro mojsi: U = Ed

[IpuHIUIT CynepIIO3UIIMH SJIEKTPUYECKUX MTOJIEH:

3.1.6 >
E = El +E2+,¢ = ¢1 +¢)2+

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.
317 VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA

E+ = 0, BHYTPH ¥ Ha MOBEPXHOCTH MPOBOJIHKUKA ( = const




JudnekTpuky B 3eKTpocTaTudeckoMm moie. J{uanekrpudeckas

3.1.8
MPOHUIIAEMOCTD BEIIECTBA €
Konnencarop. DiekTpoéMKoCTh KoHIeHcaTopa: € = %.
3.1.9 DJIEKTPOEMKOCTH IIJIOCKOI0 KOHEHCATOPa:
E£€pS
C = To = SCO.
[TapamenbHOE COeIMHEHNE KOH/IEHCATOPOB:
q=q + q2+...,U1 = UZ =""CHapaJIJI - Cl + C2+
3110 [TocnenoBarenbHOE COETMHEHUE KOHIEHCATOPOB:
U=U;+U ! ! + ! +
= Uz 2...,q1=q2=..., = - - T..
Cnocn Cl CZ
DHeprus 3apssKeHHOTO KOHIEHCATopa:
3.1.11 _qU _CcUu* ¢*
€T 2 2 2
3.2 3AKOHBI ITOCTOSAHHOI'O TOKA
Cuna Toka:
_Aq
3.2.1 Ay 0
ITocTostHHBIN TOK: I = const
Jnst mocrossHHOTO TOKA = It
320 VYcnoBus CymiecTBOBaHUS AIEKTPUIECKOTO TOKA.
o Hanpsoxenne U u OJIC E
3akon OMma aJig y4acTKa 1ernu:
3.2.3 U
I=—
R
DJIEKTPUUECKOE COMPOTUBIIEHHE. 3aBUCUMOCTb CONPOTUBIIEHUS
OJIHOPOJIHOTO TPOBOJIHUKA OT €r0 JIJIMHBI U CEYEHUs. Y IeIbHOE
324 COIPOTHBJICHUE BEIIECTBA.
R l
Uctounuku Toka. J]C UCTOUHMKA TOKA:
32.5 _ ACTOpOHHI/IXCPIJ'[

E =
q




BHyTpenHee conpoTuBiIeHNE HCTOYHHUKA TOKa

3.2.6

3akon Oma 1S OJTHOM (3aMKHYTOM) dJIeKTpudecKkon nenu: E =

IR + Ir, oTkyna

E.r
= R

3.2.7

HapaJIJICJIbHOC COCAMHCHUEC ITPOBOJHUKOB:

I=11+12+...,U01=02=...,

1 1 4 1 4
Rnapa}m Rl RZ

HOCJIGIIOB&TGJII)HOC COCAUHCHHUEC ITPOBOAHUKOB:
U=U1+02+.. . 11=12=..,,
Rl'IOCJI = R1 + R2+...

3.2.8

Pabora anekrpuueckoro toka: A = [Ut.
3axoH [xoyns — Jlenna:
Q = IRt

Ha pe3ucrope
UZ
R:Q=A=12Rt=IUt=7t

329

MonIHOCTh QJICKTPUYCCKOT'O TOKA:

TemioBast MOILITHOCTD, BbIJIEsieMasi HA PE3UCTOPE:

P=PrR=2 =
R

MoniHoCTh HCTOYHHKA TOKA:




3.2.10
33
3.3.1
332
333
334
34

34.1

CB00OOAHBIE HOCUTENN 3JIEKTPUYECKUX 3apsiI0B B IIPOBOJHUKAX.
MexaHu3Mbl IPOBOJMMOCTH TBEPIABIX METAIUIOB, PaCTBOPOB U
pacIuIaBoB JJIEKTPOJIUTOB, ra3os. [TomynpoBOIHUKH.

ITomynpoBOTHUKOBBINM MO/
MAT'HUTHOE I1OJIE

MexaHnueckoe B3aMMOJCHCTBME MAarHMTOB. MarHuTHoe IOJe€.
Bekrtop MarHuTHOM umHAyKuuu. [lpuHnun cynepnosuuuu

MarHUTHBIX I1OJICH:

B = Bl + BZ + -
JIMHUY MHIYKIIMM MarHUTHOTO 1oJst. KapTuHa nuHU MHIYKIHA
MAarHuTHOTO MoJII  TOJOCOBOIO M TOJKOBOOOPa3HOTO

IIOCTOSAHHBIX MarHuToOB

OmnbIT 9pCTeI[a. MarnuTHoe 110J1e IMPpOBOAHHKA C TOKOM. KapTI/IHa
JIMHUH HHAYKOUW MArduTHOrO 1oOJid JJIMHHOIO IIpsAMOI0o
MMPOBOAHUKA U 3dAMKHYTOI'O KOJIbIICBOI'O ITPOBOAHHNKA, KATYIIIKU C

TOKOM

Cuna Amnepa, e€ HallpaBJIEHUE U BEJIMYUHA!

F, = IBlsina , TAe 0. — yTOJI MEXIY HAIPABICHUEM ITPOBOIHUKA

-

U BEKTOpOM B

Cuna JlopeHna, e€ HanpaBJIeHUE U BEJINYHHA:

-
-

Fnop =1 q | vBsina, T1ie o — yroi Mexay BeKTopamMu vu B

I[BI/I)KGHI/IC 3apH)KeHHOﬁ JaCTullbl B OAHOPOJHOM MArnvMTHOM
IIOJIC

OJIEKTPOMATHUTHAA MHYKIUA

[ToTok BeKTOpa MAarHUTHON MHIYKIIMU:

® = B,,S = BScosa




3.5

34.2

SBnenue 3nekTpoMariuTHOM HHAYKIMU. DJ1C uHAyKIIMn

343

34.4

3aKOH 3JIEKTpOMarHuTHOM MHAyKuu Dapajes:

AD

E:__

v P

Af—0

ALy

O/1C nHayKUMH B IPSMOM ITPOBOJHUKE AJIMHOMN |, ABMKYyIIEMCS

-
- -

CO CKOpPOCThIO v (v L [) B OMHOPOIHOM MarHuTHOM moje B: |

E; |= Blvcosa , rae o — yrojl MeJ1y BEKTOpoM B 1 HOpMalibio n

- - -
>

K IUTOCKOCTH, B KOTOPOH JIe)KaT BeKTOphl luvu ;ecnu | L B, u

vTo | E; |I=Blv

345

[Ipasuio Jlenna

34.6

@
I

NunyktuBHocth: L =— ,wm @ =LIL

Camounnykuus. DJIC caMOMHIYKITUU:

A
Eﬂ:—L—L =11,
At —)

3.4.7

3.5.1

3HepFI/I$I MArgamTHOTI' O ITOJIA KaTyIHKI/I C TOKOM.:
LI?

W, =
L=

OJIEKTPOMATHUTHBIE KOJIEBAHMA 1 BOJIHBI

Konebarenbublif  koHTYp. CBOOOAHBIE  3JIEKTPOMArHUTHBIE

KoJieOaHus B UJ€ATHHOM KOJIe0aTeTbHOM KOHTYpE:




[0(7) =Guassin( o1 +,)

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

®opmyna TomcoHa:

2T 1
T =2nVLC ,0TKyna w = T =7

CBs13b AMIUIMTYbl 3apsaja KOHACHCAaTopa C aMHHHTYHOﬁ CHIJIbI

TOKa IIpU CBO6OI[HBIX OJICKTPOMAarauTHBIX KoJIeOaHHUsIX B

nacaJbHOM K0J1e0aTeIbHOM KOHTYpC:

I
gm S
0
159 3aKOH COXpaHEHHUS DHEPrUU B HJICATHHOM KOJIeOATeIbHOM
o KOHTYpE:

353 By aeHHbIe 27IeKTpOMarHUTHBIE KosieOaHus. Pesonanc
[Tepemennsniii Tok. IIpomsBoacTBo, mepenada u morpebieHHE
AIEKTPUYECKON SJHEPTUU

354 - 5 - 5

cU +H :C‘L mzﬂﬂ“:cma’[.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTaIus
355 BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe:
E1Blc
356 [MIxama AIIEKTPOMArHUTHBIX BOJIH. [Tpumenenue
o AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsiMonuHeitHOE pacpoCcTpaHEHHE CBETa B OJIHOPOJIHOM CpeJie.
o Toueunslii uCTOYHUK. JIyd cBeTa
3aKOHBI OTPaKEHHS CBETA.
a=p
3.6.2 olB
T7777777777
3.6.3 [TocTpoenune n300pakeHHi B TUIOCKOM 3€pKajie




3aKOHBI IIpCIOMIICHUS CBETA.

[Ipenomnenue cpera:

nysina = n,sinf.

AOGCOIIOTHBIN NIOKa3aTeNb MPETOMIICHHUS:
c

Nasc = ;

OTHOCHUTEIBHBIN TIOKA3aTENb IPETOMIICHUS:

N _ "
Nory = — = —
1 V2
3.6.4
n
L~ HZ
Xon ny4eil B Ipu3Me.
1"1 = 1"2 . H].}']. = ”2}'2
CooTHOLIEHHE YaCTOT ¥ COOTHOIIEHUE JUIMH BOJIH IIPU NIEPEXOAC
MOHOXpPOMAaTH4YECKOTO CBETa 4Yepe3 TpaHuIly pasfena JIBYyX
ONTHYECKUX CPEL:
nH,<mn 1y
oy E
3.6.5
IlomHOE BHYTpPEHHEE OTpaKEHUE.
IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPAYKEHUS:
; 1 n;
Sinay, = =—
Norn ng
CoOuparomiue ¥ pacceuBaroliMe JHMH3bL. TOHKas JHH3a.
1.6.6 DOKyCHOE PaCCTOSIHUE U ONTUYECKAs] CHJIa TOHKOM JIMH3BI:
D 1
" F
3.6.7 @opMyIia TOHKOU JIUH3BL:




1 N 1 1
d f F
VBenuueHue, 1aBacMoe JIMH30M:
h 1f1
F = — = L
H d
d A~
)
H F
AN ™A
L
B ciryuae paccenBaroniei JIMH3bI:
DO F ! 0
= F =—0,
D
h 1f1
[=—= DA 1
H d
3.6.8
Xox myya, MPOLIEAIIETO JIMH3Y O] IPOU3BOJIBHBIM YIJIOM K €€
rJIaBHOM onTuueckod ocu. IloctpoeHne n3o0paxeHUi TOUYKU U
OTpe3Ka MpsIMON B COOMPAIOIINX U PACCEUBAIOIIMX JIMH3aX U UX
cucTemax
3.6.9 doroanmapaT Kak ontudeckuil mpubop. I'ma3z kak onrtuueckas
o cucrema
Wntepdepennust cera. KorepeHTHbIE HCTOUHUKHU. Y CIOBUSA
Ha0JII0/IeHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHOM
KapTHUHE OT JIByX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB:
3.6. )
MAKCIIMYMEI — A=2m—, m=0,£1,£2,+3,.,
vl
MIHIMYMEI — .-1'=.={2m+l_]:, m=0,£1,+2 +3__.
36.11 Hudpakuus cera. JudpakumonHas pemérka. YcloBHe

Ha6J'IIO}1€HI/I5[ TJIaBHBIX MAKCHMMYMOB IIpH HOPMAJIBHOM IIaJICHUU




MOHOXPOMaTHYECKOI'0 CBETa C JJIMHOM BOJIHBI A Ha PEHIETKY C

nepuoaoM d:

dsing,, =miAm=0,+/-1,+/-2,+/-3,..

3.6.12 | lucnepcus cBeta
KBAHTOBAS ®U3UKA
KOPITYCKVYJISIPHO-BOJIHOBO! JIY AJIM3M

4.1.1 I'mnore3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv

®dotonbl. DHEprus GoToHa:
E=hv= he _
=hv=—=pc
WNmnynbece ¢poTona:

v

alm
>

c

4.1.3 ®otordpdext. Onbiter A.I'. CtoneroBa. 3akoHs! hoTodddexra

YpasHenue DitHinTeitHa 1151 poTodddekra:

hc
Egorona = ABBIX0JA + Eyyumaxs TAC 5 Egorona = hy = -

ABbeo,qa = hv}(p = 1
Evunmax = Y = €Uz
JlaBneHue cBerta.

4.1.5 JlaBieHue cBeTa Ha MOJHOCTBHIO OTPAXKAIOILYIO TOBEPXHOCTh U Ha

MOJIHOCTBIO ITOTJIOIAOIIYIO ITOBEPXHOCTDH

OU3NKA ATOMA

4.2.1 IInanerapnas monens aroma

[Tocrynatel bopa. Wznydenune u morjouieHue (OTOHOB NpU

129 nepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPIHH Ha JAPYToil:

mn - .
S

hv —ji = |EJ,r —.Em|

JInHelyaTeie CIIEKTPBI.

423

CHCKTp ypOBHCﬁ 9HEPIUU aTOMa BOJAOpOJa:



4.3

~13,63B
E,-— "

"

, n=123 __.

1

OU3NKA ATOMHOI'O APA

43.1

432

433

434

Hyxnonnas moxens snpa I'eitzenoepra — MiBanenko. 3apsiy sapa.

Maccosoe uncio siapa. M3oromnst

PannoakTHBHOCTE.
Anbda-pacna;
A A4 4
-X—>5Y+ 5He
bera-pacnan.
DNEKTPOHHEIN B-pacna;
'}X—}Zﬁ&’ + _‘i'e +v,

[To3utponHslii B-pacnan:
AXoAY+ Je+v,
I'amma-n3nyuyenue
3aKOH paJIMO0aKTUBHOI'O pacnajia:
-t
ITycth m — Macca paAMOaKTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy* 2T

Snepusle peakuuu. [lenenue u CUHTE3 SAEp




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Msxumes T.5., ByxoBues b.b., Corckuit H.H. / [lox pen. [lapdbentbeBoit
H.A. ®uzuka 10 knacc. AO «M3parensctBo «lIpocBenieHue»
2. Msakwumes T.4., byxosues b.b., Yapyrun B.M. / Ilox pen. [lapdentoeBoii

H.A. ®usuka 11 knacc AO «3aaTensetBO «lIpocBemnieHue»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
Meronnueckoe mnocobue. dusmka. 10-11 kmaccel yriyOJI€HHBIH YpOBEHb

(2023 r.). Ccpuika: https://edsoo.ru/2023/12/15/metodicheskoe-posobie-fizika-10-

11-klassy-uglublyonnyj-uroven-2023-g/

2. MeTtoauueckue PEKOMEHIALUU 1o HUCIIOJIL30BaHUIO
CIEIUAIM3UPOBAHHOIO O0OpPYJAOBAaHUS Ha 3aHATUSIX B HHXKCHEPHBIX KJlaccax.

Cchuika: https://edsoo.ru/wp-

content/uploads/2024/07/metodicheskie rekomendaczii po oborudovaniyu red-

1.pd

3. Meroauueckuii kevic. Beruucienue kodpuinenTa mojae3Horo JeHCTBUS

nukanyeckoro npouecca. @usmuka. 10-11 knaccsiro Cebuika: https://edsoo.ru/wp-

content/uploads/2025/01/fizika mk vychislenie koefficzienta poleznogo dejstviy

a.pdf

4. Tlpaktuueckue (J1abopartopHble) pabOThl MO Y4YEOHOMY MpEaMETY

«DU3UKa. 8-11 KJIaCCHI. Cchlika: https://edsoo.ru/wp-

content/uploads/2024/12/prakticheskie laboratornye raboty fizika 2024.pdf

5. Meroauueckue pekoMeHaanuu. Cucrema OICHKH JIOCTH)KEHUM

IJIAaHUPYEMBIX PEIMETHBIX pe3yJIbTaTOB OCBOCHUS yueOHOTo npeameTa «Duzukay.

10-11 KJIACCHI (2024 r.). Ccbuika: https://edsoo.ru/wp-
content/uploads/2024/12/so_soo_fizika 2024.pdf




6. Peanuzanust mpoguiabHOTO 0OYYEHHUSI TEXHOJIOTHYECKON (MHKEHEPHOM)
HaIIpaBJIEHHOCTH Ha YPOBHE cpenHero odmero odopazoBanus (2024 r.). Cepuika:

https://edsoo.ru/wp-content/uploads/2024/08/isro_profilnoe obuchenie 2024-1.pdf

7. MeTtoaudeckre HHTEPaKTUBHBIC KEHUCHI 110 yaeOHOMY TIpeameTy “Dusuka’.
10-11 KJ1acc, YIIIyOJICHHBIN YPOBEHb (2024r.). Cceblka:

https://edsoo.ru/fizika posobiya/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBbI
CETU UHTEPHET

1. bubmmoreka — Bcé€ mno mnpeamery «Pusuka». — Pexum npoctymna:
http://www.proshkolu.ru
2. BupeoonsiThl Ha ypokax. — Pexum pnoctyna: http://fizika-class.narod.ru
3. Enunas koJsuekiust uupoBhIX 00pa30BaTeIbHBIX pecypcoB. — Pexxum goctymna:
http://school- collection.edu.ru

4. VlutepecHble MaTepUalibl K ypOKaM (PU3UKH 1O T€MaM; TECTHI 110 TEMaM;
HarJIsIIHbIe TocoOus K ypokam. —Pexxum noctyna: http://class-fizika.narod.ru

5. ludposbie obOpa3oBaTenbHBIE pecypchl. — Pexum  gocryma:
http://www.openclass.ru 6. DeKTpoHHbIE Y4eOHUKH 110 Pu3uKe. — Pexum gocryma:

http://www.fizika.ru

7. duzuka B aHUMAIIUIX

https://www.sites.google.com/site/movyacshkola/idu-na-urok/fizika-v-animaciah

8. UnTepaktuBHas ¢usuka http://interfizika.narod.ru/index.html

9. llIxonbHas pusuka. https://www.sites.google.com/site/saitpofizike/home

10. Poccuiickas snexktpoHHas mikosa https://resh.edu.ru/

11. ®usuka. py http://www.fizika.ru/
12. All pusuka. http://www.all-fizika.com/

13. ®usuka Bokpyr Hac http://physics03.narod.ru/

14. Slunekc yueOHUK



15. SKnacc  https://www.vaklass.ru/profile/5¢497362-5f11-4d1d-a355-
7b9520e1fede

16. Enunas xoutekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-

collection.edu.ru/catalog/

17. Caiit- «2nemenTapnas gusuka» http://elfiz.ru/

18. Caiir- «Knacc!nas ¢usuka g ar0003HATENBHBIX»  http://class-

fizika.narod.ru/index.htm

19. Cait- «®Puszuka.ruy http://www.fizika.ru/index.php

20. Cair- Pemry EI'D, cmam I'MA  http://phys.reshuege.ru/

http://phys.sdamgia.ru/

21. Cait- InternetUrok.ru http://interneturok.ru/ru

22. Caiit- «Bca DU3UKA» http://www.all-fizika.com/

23. Caiitr- «IHTEepHET-0NIMMITHABI 110 buzuke»
http://distolymp?2.spbu.ru/olymp/
24. Caiit- «Kypunan KBAHT» http://www.kvant.info/old.htm
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