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MNOACHUTEJBHASA 3AIINCKA

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

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
yu4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4aroIIMUXCs.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JaromMMcsi, KOTOpblE HEOOXOAMMBI JJIA MPOAODKEHUS 00pa3oBaHMs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs iIaHupyeMble pe3ysbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHoOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOIXO/.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYECHUS;

cozieprkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS Kypca.

®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYIAas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHbINH Kypce (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOSHUSI KOCMOCa,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJIHEHUU UM YYEOHBIX UCCIIET0BAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3fesioB (U3HUKH, BKIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMHUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpPOMCTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OO0CYX IACHHS
po6JieM palMOHAIBHOTO IPUPOOTNIONIb30BAHMS U SKOJIOTHUECKOH 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Guanuku peanuzamus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYIomero ¢akropa ydeOHOro mporecca. s yrmyOnénHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanuzannu GU3NYECKOTo MpakTuKyMa. B mepBom ciiyuae mpakTUKyM
npoBoauTcs 6o B koHIE 10 m 11 kmaccos, mubO ToOCIEe MEPBOTO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpPbIE MPOBOIATCS B MpOIECcCe
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme mno (¢usnke CcHUCTEMa YYEHMYECKOIO OSKCIIEpPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUS W OCHamleHus kaOunera ¢usuku. [Ipm sToM oOecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHIMaHKE yaesIeTCs PEIICHNIO PACUETHRIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
NPUMEHEHHE 3HAaHUI U3 pa3HbIX pa3AenoB. [IJis KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SIBJICHUN U MPOLIECCOB B OKPYXAlOUIeH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEH JUJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k maTepuanibHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
00opy10BaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3uke ydeHUUeCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHeuMBaeT IOCTaHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB UM 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOPHUHi.

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

dbopMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOydYalomMXCd K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HAaHWUS U (HOPMUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpOBaHUE YMEHUI OOBSCHATD SIBJICHUS C UCTIOJIb30BaHUEM (DU3UICCKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESTEIBHOCTH, CBS3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

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

NpPUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
busznyeckux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUECKUX PELICHU B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJENIN, AJEKBaTHOW YCJIOBHMSM 3a/auyd, B TOM 4YHUCIE 3aJa4 HWH)KEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TPUHILIMIIOB JEHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPEy;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHWS W IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

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

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIEHUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TIPOQHIISL.

Ha uzyuenue pusuku (yriayOaEéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UcaTbHAs )KUAKOCTh, U/I€AJIbHBIN T'a3, TOYCUHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

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

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerieHre, CKOPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAas CKOpPOCTH) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMU Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKH OT BPEMEHU U UX
rpaduky.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHME  MaTepuasbHOM  TOYKM 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSI0B, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBaHre ABMXKEHUN C UCTIOIB30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOT0 rOpU30HTANBHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA M
Ha4aJIbHOM CKOPOCTBIO TEA.

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

HccnenoBanue 3aBUCUMOCTH TIepHo/ia 0OpalieH!s KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpyuHIun cyneprno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaIEHUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IIJIAHETHI M OT reorpaduiyeckoi MMpoThl. J{BUkeHHuE HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cria TpeHUs CKOJIBXEHUS U CUIIA TPEHUS ITOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTA/ICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU [JBHKEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKui OJIOK.

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

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loreHuuanbHple W HENMOTCHIMAJIbHbIE CWIbl. lloTeHIManpHas >Heprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHON JKHIKOCTH Kak CIIEICTBHUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJOMET, KOTIED, MPYKUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTY CHUJIBL.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM W MOTEHLHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

W3mepenne CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne coxpaHeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopULL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEJI U OOBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



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

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU: YaCTHULIbI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

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

CBs13b a0COJIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

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

Hemoncmpauuu.

Mopenu nBUKEHHUs 4aCTUI] BELECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO mpoliecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOAMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.



Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWM:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXeHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

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

KomnuectBo Ttemnorel. Tenno€MKOCTh Tenma. YaelnbHas W MOJISIpHasd
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. YenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHH s dHEeprus. KoanuecTBo TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY ISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. Lukn Kapho.

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

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEeMIeparyp, YTWIM3AIUs «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIN3alus OMOOPraHUYECKOTO TOILIUBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHble MOAENHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHaeHcanus. Micnapenue u kuneHue. Y geibHasi TeroTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUSI HACBIIIIEHHOTO Iapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYyPhl KUIICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaiud3auus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedbopmaru TBEpAOTrO Tena. Pactsikenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue KUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIUHEHHOE
pacumpenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJOTHYECKHE IPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTepUAIbI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie siBiIeHUS.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJIEHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenne moayisa FOnra.

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

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, [HUAJIEKTPUKH U  MOJYIPOBOJIHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyrnoHa.

DIIeKTpUYECKOE Tos€e. Ero AeNcTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsoxk€anocts  anekTpuueckoro  moyig.  [IpoGueiit  3apsan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snexkTpocraruyeckoro noss. CsA3b HANPSHKEHHOCTU MOJISL M Pa3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTro mo o0béMy Mmiapa. Ilome paBHOMEpPHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapamnenbHOE coequHeHue KOoHAeHcaTopoB. [locienoBaTenbHOE COEAMHEHUE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

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

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apsSIKEHHBIX TEI.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HanpsHKEeHMS ) pu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hanpsokenne U n O/1C €.

3akod OMa Jisl ydacTKa MeMu.

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

[TocnenoBaTenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

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



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

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

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HANPSYKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

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

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJbTMETpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Ty MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U pUMECHast POBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTHYECKAS] TUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJIYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOIIMUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX W3MEPUTENbHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYeCKUX BEIUYMH, NPOBEpPKA NPEIJIOKEHHBIX THUMNOTE3 (BBIOOp U3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMud MaTeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHOZ0
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyeckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTEIIbHBIE TPUOOPHI, I pOBast T1a00paTopHsl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAIOIIEH Cpeibl,
yTHIn3anus OHOOPraHMYEeCKOro TOIUIMBA Il  BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KANTMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

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

TI'eozpaghusa: BnaxHOCTh BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABMKCHUN C UCHOJIb30BAaHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CropaHus, napoBasi TypOuHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DiekTpoauHamMuka.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

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



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TOJIST TOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUs CUIIbI AMIepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

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

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eCcKrue YCTpPOWCTBA U TEXHOJOTMYECKUE ITPOLECCHl: WHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunematudeckoe M JIMHAMUYECKOE OINHUCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJEOAHUN HCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKonebanusx. BeiHyx)aeHHbIe Koiebanus. Pe3oHanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABYKECHUSL.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUs PEACTABICHUN 00 HACATHHON MOJIENIN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUN HUTSHOTO U MPYXUHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHS TMPU  Pa3iIudHOM (dopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaaya U MoTpeOiIeHUE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TUHUU JIEKTpoInepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopenp 3IeKTpPOMarHuTHOTO TeHepaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnronenue 31eKTpOMarHiTHOIO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHuns u qudpaKimsl.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neusp,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHUE.

HabGntonenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETIOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3ydeHune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoenue n3oOpakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOWEIIErO JUH3Y MHOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HabnroaeHnue noJHoro BHyTPEHHEro OTpakeHus. Mozelb CBETOBOJA.

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

HccnenoBanue CBOMCTB N300pa)KEHU B JIMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipuzaiuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepeHne nokasareis NpesioMIIEHNs CTEKJIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[Tonyuenune n300paxeHusi B CUCTEME U3 ITIOCKOTO 3€pKaJia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3ITy4eHUs CBETOJIMOAA MPH NMOMOLIMU JU(PaKIIMOHHON
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpaszoBanust  JlopeHria.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKUE MPOIECCHl: CIYyTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTenHa 11 Goroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIehca vactulbl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre (GOTOHOB MpH MEepexoie aToma ¢
OJIHOTO YPOBHS SHEPTUU HA IPYTOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE M3TyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U NCUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHoz0 A0pa U INEMEHMAPHBIX YACMULY,.

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

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaANOAKTUBHOTO pacnaga. PaauoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaIbHbIE B3aUMOJECUCTBUA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TriitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BaHUEM J03UMETpA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HccaeqoBaHul. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

CosiHeuHas cucrema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIA U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOKACHUU U 3BoIonuu ColHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanve ramakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUM JJIs1 ONpEAeNIeHUs MOJ0KEeHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0Ob1 u3MepeHust (U3NIECKUX BEJIMUUH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYMH, NPOBEpKa MPEMJIOKEHHbIX TUIoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « INEKTPpOoAMHAMUKaY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeIOBEKa, POJIb K MECTO (PM3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3NUeCcKoW KapTHUHE MUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpPBI M MX IMPOEKIUU HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
pUpoJe.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIEKTPATbHbIN aHAIN3.

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

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONEpeay, 3JI€KTPOIBUraTeb, pajgap, paIuonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, JIepHas SHEPTreTUKA U SIKOJIOTUYECKUE aCTIEKThI €€ Pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaroIIuXcsl pyKOBOJCTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMNbBITA AEATEIBHOCTA B MPOLIECCE pEANM3alii OCHOBHBIX HAMNPABICHUUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ’TUUECKOTO IOBEICHUS;

e CIOCOOHOCTh OLEHMBATH CUTYAllMIO U NIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

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



UHTEpEeC K pa3nuyHbIM chepam npodecCHOHATBHON ACSITETbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4YHOH JEeSATEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

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

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBhIe nccieaoBareJbCcKHe AeliCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHUJAAMU JICSITEIBHOCTH IO TOJIYYCHHIO HOBOIO 3HAHUA, €T0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICCTBEHHBIE CBSI3M M AaKTyaJUM3UpPOBATH 3ajavy,
BBIJIBUTaTh THUINOTE3y €€ pELICHWs, HaXOAUThb AapryMEHTBhI i
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JaCTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

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

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHUs WHGOpPMalKMKW M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTyallUd W CMSr4aTh
KOH(JIMKTHI;

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

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEH KaX/10T0 4jieHa KOJIUIEKTHBA,;

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M Ka)KJOTO y4YaCTHHKAa KOMAaHJIbl B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEJECHUE B pPa3IUYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(bU3UKY U aCTPOHOMMH, BBISIBIIATH MTPOOJIEMBI, CTABUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHU;
JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3MKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIM W KyJIbTYPHBIM
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON pEIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

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

e YMEThb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS MO HUX
CHIDKEHHUIO;

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

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
JeSITEIIbHOCTH;

e IIpPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

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

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

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

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJIEHUE, CIOCOOHOCTh AJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

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

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMAaTh AMOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMANbHOM U OSTUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NUECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras aedopmanmsi, aOCOMIOTHO YIPYroe W alOCOIOTHO
HEyIIPyroe CTOJIKHOBEHHMs, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbI, 00JIACTHM) MPUMEHUMOCTH (PU3HYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOIO
NBUWKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMElIeHUs,
3aKkOoHbl HplOoTOHA, mpUHIMI OTHOCUTENbHOCTH ['amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAaHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHUYECKOW HSHEpruM,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHs HMITYJbCA U MEXAaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACAJTBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUXKCHUS W KOHILEHTPAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
Menneneesa—Kianeiipona, mnepBbld 3aKOH TEPMOJMHAMHKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHuss Menneneesa—Knanenpona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa [Jis ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tea ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, YHEPTUS YIIPYTOl
nedopManvii mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, A0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJ naeanbHOro TEmiaoOBOrO JBUTATEIIS; JJIEKTPUUECKOE MOJE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, Pa3HOCTh MOTEHLMAIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, JJIEKTPUYECKAsT EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIJIOBOE JBW)XKEHHE YACTHUI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKEHUE, TUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJIICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIUIoNnepeaayu, 3JIEKTpU3alrs TeJ, SKBUIIOTCHIMAIbHOCTh MOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (DU3UUECKON BETMYUHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEpPEHWH, JelaTb  BbIBOABI MO  pe3yibpTaram
WCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI 110 MPOBEPKE MPEIIOKEHHONW TUIIOTE3bl: TIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOrO  OJKCHEpUMEHTa, MpakTUKymMa W  y4yeOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemiaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
bu3nUecKoil MOJIENIbIO: Ha OCHOBAHMM aHAIM3a YCJIOBUSI 00OOCHOBBIBATH
BBIOOp (Gu3MUecKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH PacuEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE UHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETNIOYKY PACCY IACHHUM C OITIOPON HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

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

MPUBOJAUTH TPUMEPHI BKIIaJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETLHOCTH YeJIOBEKa, CBA3AHHOM C (PU3MYECKHMMH TIPOIecCaMu, C
MO3UIINN YKOJIOTUIECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHFHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh pa3udHble CrocoObl paboThl ¢ mHpOpMaNHeH (HU3UIECKOTO
CONEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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

K xon1ty oOyuenus B 11 knacce npeiIMETHBIE PE3YJIbTAThl HA YTITyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKA, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHOW KapTUHE MHPA, POJIb ACTPOHOMUU B IPAKTUYECKON
JEATEIIbBHOCTH YEJIOBEKa M JaJbHEWIIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TMPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIEeH (PU3MUECKUX TEl U MPOLECCOB
(s1BJI€HMIT): OMHOPOJHOE ANEKTPUUECKOE U OJHOPOJHOE MArHUTHOE MOJS,
rapMOHUYECKHUE KOJIEOAHUS, MaTEeMaTHYECKUN MasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTth yclioBuUs (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

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



ANIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
NIEKTPOMArHUTHOM  WHAyKuuu, npaBuino Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJiA
dboTorddexra, mepBuiit 1 BTOpoi nmocTyatsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONHUCHIBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, HCMOJIb3Ys] BEITUYHHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABUKYILASL CHUJIA CAMOMHIYKLHMH, HSHEPrUs MAarHUTHOTO IOJS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUSL, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAs UHIYKUUSA, CAMOMHIYKIUS, PE30HAHC, HHTEp(PepeHLIHs
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (hotorddexr), anpda- u 6eTa-pacnasl saep,
ramma-u3iaydeHue saep, Gu3ndecKure MPUHITUIBI CIEKTPATbHOTO aHaTu3a U
paboThI J1azepa;

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

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHATH OCHOBOIMOJATAIOIINE ACTPOHOMHUYECKUE MOHATHUS, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BAaHUEM TMPSAMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS;



MPOBOJUTh KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIUYUH, MPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3bL;

OMMUCBHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOro  OSKCHepUMEHTa,  MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITLHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckrue MojeNd, OTBeUarlue TpeOOBaHUSIM 3aJauyd, MPUMEHSTh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PAcUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUN U3
Pa3HbBIX pa3lejoB Kypca PU3MUKH, a TAK)KE UHTETpaIllui 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUMN ¢ ONOPON HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATLHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UYECKOTO
COJIEp’KaHUsI C HCIIOJB30BAaHUEM COBPEMEHHBIX HH()POPMAIIMOHHBIX



TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHM JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B IIPOLIECCE BBIOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACIPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIbI B pEHICHUE pacCMaTpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUS TIPUPO/IbI
1.1 Hayunblit MeTO1 TO3HAHUS TPUPOIBI 6 bubmorexa LHOK
' i A e https://m.edsoo.ruw/f1 6b68d7
Wroro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemarnia 10 ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Aunammica 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratuka TBEpaOTO TENa > ! https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
2.4 1 1
3aKOHBI COXPaHEHUsI B MEXaHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYIISIPHOKMHETHYECKOU TEOPUU 15 1 bubmmorera [TOK
’ yIp p https://m.edsoo.ru/f16b68d7
b K
32 Tepmoaunamuka. TemnoBsle MalIMHbI 20 1 nommorexa O

https://m.edsoo.ru/f16b68d7



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

13 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 duekTpurieckoe moxe 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 ToxH B pasmiHLIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazueny 54
Paznen 5. PU3HUECKHUI MPAKTUKYM
. bubnuorexa [JOK
>1 PusHIeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro o pazaeny 16
bu6mmoreka [IOK
P 1
C3CPBHOC BpeMi 0 https://m.edsoo.ru/f16b68d7
OBUIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
1.1 M 14
ATAHTHOE HoJe https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
1.2 13 1
UCKTPOMArHHTHAS HHAYKLHS https://m.edso0.ru/39859¢f1
Wroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6nmoreka [JOK
2.1 Mexannueckue KoneOaHus 10 hitps://m.edsoo.ru/39859f1
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 hitps://m.edsoo.ru/39859f1
23 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHEI https://m.edso0o.ru/39859f1
bu6nmoreka [JOK
2.4 Onmika 25 ! https://m.eds00.ru/39859%¢f1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5

1

bubmuorexa [JOK
https://m.edsoo.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Paznea 4. KBAHTOBAS ®PU3UKA
. bu6mmoreka [IOK
4.1 KopnyckynsipHO-BOJIHOBOM Ayanu3m 15 hitps:/m.cdsoo.rw/39859f1
bubmuorexa [JOK
4.2 Pu3mka aroma > https://m.edso0.ru/39859f1
43 ®u3nKa aTOMHOTO SApa U AJIEMEHTapHbBIX 5 bubmmoreka [JOK
' YacTHUIl https://m.edsoo.ru/39859¢f1
Wroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 hitps:/m.cdsoo.ru/39859%f1
Wroro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
6.1 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859%¢f1
Uroro no pazaeny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859¢f1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pa3zneny 15
bu6mmorexa [IOK
PesepBHOE BpeMs 10 https://m.eds00.ru/39859¢f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
| ®duszuka — pyHIaMeHTaIbHas HayKa O | bubnnoreka [JOK
IIpUpoze https://m.edsoo.ru/1beef346
) Hayunslii MeTO MO3HAHUS U METO/IbI 1 bu6mmoreka [IOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
bu6mmorexa [IOK
3 no3Hanus npupoasl. Habmoaenue u 1
https://m.edsoo.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 Crnioco0rl n3mMepeHust GPU3NYECKUX | bubnuoreka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOIFOTHAS 1 OTHOCUTEIIbHAS
. bubnuoteka [JOK
5 MOTPEUTHOCTH U3MEPEHUI 1
https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYNH
MopenupoBanue B pusuke. Ponb u
MecTO (pU3UKU B POPMUPOBAHUU
6 COBPEMEHHON HaAyYHOUW KapTUHBI 1 bubmorera [TOK
p i . p https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUYECKON JAEATEIHHOCTH
B0 (71
Mexannueckoe aBmxenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh | bu6mmorexa [IOK

MEXAaHHUYCCKOT'O JIBUKCHUA. HpﬂMaH u
o6paTHa;1 3aJa4l MCXaHHUKHU

https://m.edsoo.ru/e9a52102



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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Panuyc-BekTop maTepuanbHON TOUKH,
€ro MPOEeKIUU Ha OCH KOOPIHHAT.

bubmuoreka [JOK

8 Tpaciropus. Tlepevemerne. https://m.edsoo.ru/30a108a5
CxopocTtb. X mpoekuuu Ha OCH
KOOpAMHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

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

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

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnnoreka [JOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSITHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHENHOTO IBUKEHUS C bubmmorexa [IOK

https://m.edsoo.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoboaHoe najeHue. Y CKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOpAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHHU U UX Tpaduxu

14 JIBu>keHue Tena, OpOIIeHHOTO MO bu6mmorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneriHoe 1BUXEHHUE.

BH)KEHUE 110 OKPYKHOCTHU. YTJI0Bas
15 fHHHeﬁHaﬂ CKOpI())ZfB. Ilepuon n bubmmorexa [OK

yacrora. [[eHTpocTpeMuTenbHOE U
MIOJTHOE YCKOPEHUE

https://m.edsoo.ru/331961be



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
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KonrponsHas pabora o Teme

bubmuoreka [JOK

16
"KunemaTtuka" https://m.edsoo.ru/1242f32¢
IIepBb1if 3ak0oH HbroTOHA.

17 NHepuuanpHble CUCTEMBI OTCYETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9¢4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

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

19 BzaumoneiictBue ten. Tperuit 3akoH bu6mmoreka [IOK
HrroTona https://m.edsoo.ru/57dba505
[TpuHIMIT Cynepno3uiuu CUJl.

20 P;)HIGHI/IG 3:111qu’¢1 pUMEHEHNE bubmorexa LHOK

A P https://m.edsoo.ru/bdf997tb
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON U bubmmorexa [TOK
. P 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChl

” Cuia TSKeCTu U yCKOpEHHe bubnunorexa [JOK
CBOOOHOTO MaJeHUs https://m.edso0.ru/22757126
JIBrokeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. IlepBas bubnnorexka [JOK
KOCMHUYeCKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUABI CUI

P brp bubnmnoreka [JOK
TpeHus. [IBuKeHne B KUIKOCTH U
25 https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
Cpensl

https://m.edsoo.ru/2¢b29676
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26 Hasnenue. I'mapocraruueckoe bubmumoreka [IOK
napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnunoreka [HOK

27 ITocTynarenbHOE U BpallaTeabHOE bubnuoreka [IOK
IBUKEHHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢

73 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
Bpaienus. [1meuo cuibl https://m.eds00.ru/653d3459
CnoxxeHue Cuil, IPUIOKEHHBIX K

29 TBEpAOMY Teny. LleHTp TsbxecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunbl paBHOBeCus

bubnuorexa [JOK

30 Permrenue 3amau &

https://m.edsoo.ru/dc1caacO

31 KonTponbhas pabota no teme bubnuorexa [JOK
"Tunamuka. CtaTuka TBEpaOro tena" https://m.edsoo.ru/9f5a574¢
NMnynsc MmaTepuabHOM TOYKH,

CUCTEMBI MaTepUATbHBIX TOYCK.
32 [lenTp Macc cucTteMbl MaTEpHATBHBIX bubmorexa HOK
P P https://m.edso00.ru/4bb8294b
Touek. TeopeMa 0 IBM>KEHUU IIEHTPA
Mmacc
Nmiynbe cuiibl U1 B13BMEHEHUE
33 HMMITYJTbCa TeJla. 3aKOH COXpPaHEHUs bubmorexa HOK
Y ) P https://m.edso0.ru/13f0a221
UMITyJTbCa. PeakTUBHOE JIBIKEHHE
MoMeHT uMItysibca MaTe€pUAIbHON
34 touku. [IpeacraBienne o coxpaHeHUH bubnmoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
I10JIAX

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

35 Pewenue 3anau
8 https://m.edsoo.ru/f7706d63
PaGora cunbl Ha MajoM U Ha
36 KOHEYHOM IIE€PEMEILIECHUH. bubnmoreka [JOK
I'paduaeckoe npenacraBiaeHne pabOTHI https://m.eds00.ru/913974c7
crIIbl. MOIIHOCTH CHJIBI
Kunernueckas sueprus. Teopema 00
. bubnmoreka [JOK
37 W3MEHEHUU KUHETUYECKOU YHEPTUI
. https://m.edsoo.ru/9a5e¢2e¢74
MaTepUaIbHOM TOUKH
[ToTeHnManbHBIC U HETIOTCHITHATLHBIC
bu6mmorexa [IOK
38 cwibl. [loTeHManbHas 3HEpPrusl.
https://m.edsoo.ru/554bafcc
Bropas xocMuueckast CKopocTb
Tperbst KocMuyecKkas cKopocTh. CBs3b
paboThI HEMOTCHIIUATBHBIX CHJI C
. bubmuorexa [JOK
39 M3MEHEHHEM MEXaHUYEeCKOM 3Heprun
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUYECKON IHEPTUU
VYupyrue u He 1€ CTOJIKHOBEHUSI.
40 v E:II;GHI/IG Beynj }inrnn JIs1 ueaIbHOM bubmmorexa [TOK
p PHY a a https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
A1 KonrtponbHas pabora no Teme bubnuoreka [IOK
"3aKOHbI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npenacraBieHuii 0 npupoie
47 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CrtpoeHnue ra3000pa3HbIX, KUJIKUX U
bu6mmoreka [IOK
43 TBEPJBIX TeJ. XapaKTep ABUKEHHUS U

B3aHMMOJCHCTBHUS YaCTHUIl BEIISCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazmepsl MOJIEKYJT (ATOMOB).

bubmuoreka [JOK
44 KomnuectBo Bemectna. [locTosannas
https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
Tkana enbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 Pemere sanat https://m.edsoo.ru/1531abas
. bubmuorexa [JOK
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI hitps://m.cdsoo.rw/1 deb2367
43 YpaBHenue Menpeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AGcomtoTHas TemrepaTypa. 3akoH bubnnoreka [JOK
JanbpToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaabHOM rase ¢ bubnnorexa [HOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'padnueckoe npeacraBieHne
51 Hfog)poueccom i;;TepMa, n30X0pa, bubmmorexa [TOK
https://m.edsoo.ru/1344327b
n3zobapa
bu6mmoreka [JOK
52 Ocuosroe ypasrenne MKT https://m.edsoo.ru/c8094721
bu6mmoreka [IOK
>3 Pemerte sanax https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHON TeMIepaTyphl
TEPMOJANHAMUYECKON CUCTEMBI CO
54 CpeaHEel KHHETUYECKON SHEPTUEN https://m.edsoo.ru/c38af875

MOCTYHATCIBbHOI'O TCIIJIOBOT'O
JIBIDKEHMS €€ 4acTHI]
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55 O06o001IeHre U cuCTeMaTH3aIus bubnmoreka [JOK
3HaHuii no teme "OcHoBel MKT" https://m.edsoo.ru/09d12£d8
56 KonrponsHas pabora o Teme bubnuoreka [IOK
"OcHoBbl MKT" https://m.edsoo.ru/13adad59
TepmoamHamMuyeckas CUCTEMA.
3agaHue BHEMIHUX ycinoBui st T/
cucTtembl. BHelIHME U BHYTPEHHUE
57 mapameTtpsl. [TapameTpst T/I cuctemsl bubmmorexa [TOK
PaMEIpel. H1apaMetp https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHHe 3HAYCHUS BETUYHH,
OIMCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMoAMHAMUKH.
58 Camonpown3BoiibHas penakcarus T/ bubmorexa HOK
P p H https://m.edsoo.ru/8ec5120
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojens uieanbHOro ra3a B
59 TepMOJUHAMHUKe. Y CJIIOBHUS bubnnorexa [IOK
p T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIH
VYpaBuenue MeHneneeBa-Knanelipona
60 u I1:.1,1 aXeHHue JJIs1 BHYTPEeHHEN ’ bubnmorera [TOK
P yIp https://m.edsoo.ru/bal178d0
SHEPTUU
BeIpaxxeHue i1 BHyTpEHHEN YHEPTUH
61 OJIHOATOMHOTO HJICAJTbHOTO Ta3a. bubnuorexa [JOK
KBazucrarnueckue u HecTaTUYECKHUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DOnemeHTapHas paboTa B
2 TepMoANHamMuKe. Berauciaenue bubnnoreka [JOK

paboTsl o rpaduKy mpoiecca Ha pV-
auarpamme

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

bubmuoreka [JOK

63 M3MCHCHHA BHYTpCHHCH oHeprun /1 https://m.edsoo.ru/3d734561
CUCTEMBI 0€3 coBepIIeHUs PadOThI

64 KonBekuusi, TEMIOnpoBOIHOCTb, bubnunoreka [HOK
HA3JIyYEHHUE https://m.edsoo.ru/157b54cd
KonunuecTtBo TemnoTel. TennoéMKocTh

65 Tena. Y ienbHas u MOJIsipHas bubnunoreka [HOK
TEINIOEMKOCTH BELIECTBA. Y JeJIbHAs https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOILIINBA

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

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

68 Mepbl U3MEHEHUSI BHYTPEHHEN bubmmorexa LHOK

https://m.edsoo.ru/b047alcd

sHepruu T/] cucremsl
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs

69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmorexa [IOK
MamuH. KITJ{ https://m.edsoo.ru/2e945513

71 Maxkcumanbsroe 3Hadenre KIT. Iuxn bu6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9

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

HCITOJIBb30BaHHUA TCIIJIOBBIX

https://m.edsoo.ru/9867aaa’7
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nsurareseil. TeroBoe 3arpsi3HEHNE
OKpY KaroIen cpeabl

74 Pemenue 3agau bubmorexa HOK
https://m.edsoo.ru/c8c70432
O06o001IeHre U cuCTeMaTH3aIus
75 3HaHu# 1o Teme "TepmoauHaMuka buGnnorexa LIOK
P ' https://m.edso00.ru/28d62b3f
TemioBble MAIIMHBI
KontponbHas paboTa mo teme
76 "TepmoanHamuka. TermioBsie bubnnorexa LIOK
p . ' https://m.edsoo.ru/1b6e26¢5
MaIluHbI
[TapooGpa3oBanue U KOHICHCAIIHS.
bubmuorexa [JOK
77 Hcnapenue u kuneHue. Y aenbHas
https://m.edsoo.ru/6f8e6777
TEIUI0Ta NapooOpa3oBaHUs
HacepimeHHbie 1 HEHACHIIICHHBIC
napbl. KauecTBeHHas 3aBUCHMOCTh
IJIOTHOCTH U JaBJICHUS HACBIIIEHHOTO
73 rapa oT TEMIIEpaTypbl, UX bubnuoreka [IOK
HE3aBHCHUMOCTh OT 00BhEMa https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT JIaBJICHUS B
KUIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bubnunorexa [JOK
OTHOCHUTEIbHAS BIIAXKHOCTH https://m.edso0.ru/30ebbb79
bubmuorexa [JOK
80 Pemenue 3anau
A https://m.edsoo.ru/18e95{f3
Tsépnoe teno. Kpucrammueckne u
bubmuorexa [JOK
81 amopdHbIe Tena. AHU30TPOMIHS

CBOICTB KpHUCTAJJIOB

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

bubmuoreka [JOK

82 VY enbHas TenaoTa miaBJICHUs. hitps-//m.cdsoo.ru/6ec91 O
CyOmumariust
Hedopmariu TBEpAOTO TENA.

23 Pactsxkenne u cxxatue. CaBur. bubmuoreka [JOK
Mopyns FOura. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TernoBoe pacuIMpeHne KUIKOCTEN U

%4 TBEPABIX T€JI. AHFAPMOHU3M bubnuoreka [IOK
TEILIOBBIX KOJICOaHUH YaCTHII https://m.edsoo.ru/7baSedf2
BEILIECTBA

85 [IpeobpazoBanue 3HEpruu B (ha30BBIX bubnnoreka [JOK
repexoaax https://m.eds00.ru/97a0672f

bubmuorexa [JOK

86 YpaBHEHHE TEIJIOBOTO OajlaHca hitps-//m.cdsoo.rw/ab1521 1

bu6nmoreka [JOK

87 Pemenne safas https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

28 Kanunnspuseie sanenus. Jlapnenue bubnuoreka [IOK
10/ UICKPUBJIEHHOM MOBEPXHOCTBIO https://m.edsoo.ru/b42{1{97
xunkoctu. Popmyna Jlammaca
O0600611eHre U cucTeMaTH3alus

29 3HaHU# no TeMe "ArperaTHbie bubnmoreka [JOK
cocTosiHus BeniecTa. Da3oBbie https://m.eds00.ru/0b52575¢
nepexoanl”

KonTponbHas pabota mo Teme
" bubnmnoreka [JOK
90 ArperatHble COCTOSIHUS BEIIECTBA.

®da3zoBble niepexoab"”

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

91 AJIEKTPUYECKUX 3apsi0B bubmmorexa [IOK
P PANOB. https://m.edsoo.ru/1aff445f
[IpoBOIHMKH, AUDIIEKTPUKHU U
MOJIYITPOBOIHUKHU
DneMeHTapHBIN AEKTPUIECKUI
92 3apsj. 3aKOH COXpaHEHUs bubmmorexa [IOK
DAL P https://m.edsoo.ru/f49afd24
3IEKTPUYECKOT0 3apsaa
93 B3anmoneiicteue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsanbl. 3akon Kynona https://m.edsoo.ru/445b7746
bubmuorexa [JOK
94 Pemrenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnorexa [JOK
Ha JIEKTPUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HaNPsLKEHHOCTHU AJIEKTPUUECKOTO bubmmorexa [OK
P P https://m.edsoo.ru/3dac6957
noist. OTHOPOJTHOE IIEKTPUUYECKOE
rnoJse
[ToreHimanbHOCTH
97 AJIEKTPOCTATUUECKOTO 1oJIsl. Pa3zHOCTh bubmorexa HOK
P ’ https://m.eds00.ru/80021447
MOTEHIMAJIOB U HAMPSKEHUE
[ToTennmanpHas YHEPTUS 3apsiia B
08 AIEKTPOCTATUUECKOM II0JIE. bubnmnoreka [JOK

[ToTeHman 3J1eKTPOCTaTUYECKOTO
oSt

https://m.edsoo.ru/af5fa389



https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389

CBs13b HaNPSYKEHHOCTHU NOJIS U

99 A3HOCTH MTOTEHIIUAJIOB JIJIs bubmmorexa [IOK
P 1 A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO MO
100 [IpuHnun cyneprno3unumn bubnuoreka [IOK
3JIEKTPUYECKUX IMOJIEN https://m.edsoo.ru/Ocfedab6e
bu6mmoreka [IOK
101 P
CHicHAe sajad https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsaa. [lone bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHOU chephl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 1O
103 00béMy 1rapa. ITose paBHOMEpHO bubmorexa LHOK
y 13 ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOU MIIOCKOCTH
104 [IpoBOHMKY B 3IEKTPOCTATHYECKOM bubnnorexa [JOK
1oje. Y CjaoBrue paBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIMDIEeKTPUKY U TIOJTYIIPOBOTHUKH B bubnmnorexa [JOK
3JIEKTPOCTATUYECKOM [OJIE https://m.edsoo.ru/060ebab5
Kongencarop. D1neKTpo€MKOCTh
106 KOHJIEHCAaTOpa. DIEKTPOEMKOCTD bubmmorexa [TOK
A pa. p https://m.eds00.ru/845b4£73
MIJIOCKOTO KOHAEHCaTopa
107 [TapamtensHOE COeUHEHNE bubnnorexka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 [TocnemoBarenbHOE COeTMHEHNE bubmuorexa [JOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apssKeHHOTO KOHAEHcaTopa Bubmmorexa LIOK
P P A P https://m.edsoo.ru/73a34{18
bubmuorexa [JOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5

https://m.edsoo0.ru/27434040
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JIBr>keHUE 3apsKEHHOM YacCTULIBI B

bubmuoreka [JOK

111
OJHOPOJTHOM BJIEKTPUYECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3anau
O060011IeHre U CUCTEMATU3AIIHS
113 3HAHUM 1O TeMe "DNeKTPUIECcKoe bubmmorexa [IOK
! P hitps://m.eds00.1u/5752603f
noie
114 KonrponsHas pabora o Teme bubmumoreka [IOK
"DnekTpuueckoe nosie" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBust cyiiecTBOBaHUS bubmmorexa [JOK
T https:/m.edsoo.ru/233311b5
MTOCTOSTHHOTO JIEKTPUUECKOT'0 TOKA
116 Hcrounuku Toka. Hanpskenue u bubnunoreka [JOK
S/C https://m.edsoo.ru/0839al115
117 3akon OMa 1t y9acTKa LETH. bubnuorexa [JOK
DIEeKTpUYECKOEe COMPOTUBIIEHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHHKA OT €0 bubnnorexka [JOK
JUTAHBI ¥ TUTOIAINA MOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTBA. bu6mmoreka [JOK
Pemntenue 3anau https://m.edsoo.ru/437f8300
[TocnenoBarenvHOE, MapaIeIbHOE,
120 CMEILIAHHOE COCIMHEHNE bubmmorexa [OK
A https://m.edso0.ru/236£7e07
MIPOBOJIHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnuorexa [JOK
121 aneKTpudeckux nenei. Ipasuna

Kupxroga

https://m.edsoo.ru/1794cf37
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bubmuorexa [JOK

122 | Pemmenue 3anad https://m.eds00.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyna —Jlenua https://m.edsoo.ru/a3605¢c5¢
bubmuoreka [JOK
124 Pemenue sanas https://m.edso0.ru/6761bf0Of
MOoIHOCT 3ICKTPUISCKOTO TOKA.
125 TeHHlOBaSI MO HOETI: BEIJICIIsIEMAs] Ha bubmotexa [IOK
. B » BEAL https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [IOK
126 Pemenne sanas https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpEeHHEE CONPOTUBIICHUE bubnuorexa [JOK
HCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa i OJIHOM (3aMKHYTO) bubnnoreka [JOK
BJIEKTPUYECKON e https://m.edsoo.ru/221{40fb
bu6mmoreka [JOK
129 Pemerue sanau https://m.eds00.ru/3580b679
bu6mmoreka [JOK
130 MomHOCTS HCTOTHHKA TOKa https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 Koporkoe sampikaime https://m.edsoo.ru/546£5632
132 Konnencarop B 1ienu mocTOSSHHOTO bubmuorexa [JOK
TOKa https://m.eds00.ru/35368f3¢
bubmuorexa [JOK
133 Pemenue 3anas https://m.eds00.ru/4410cef0
134 Pemenue 3agau mo reme bubmuorexa [JOK

"TIoCTOSIHHBIN IEKTPUUECKUIN TOK"

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

bubmuoreka [JOK

135
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso0.ru/744261b8
136 Pemenue 3anau o reme bubmuorexa [JOK
"IIoCTOSHHBIN 31EKTPUUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O60061eHre U cucTeMaTH3alus
137 3HaHui o teMe "llocTosHHbBIN bubmmorexa [TOK
. " https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonTponbhas pabota no teme bubnuorexa [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DneKkTpruyecKasi MpoOBOAUMOCTD
139 a3JII:‘E)HI)IX BE efTB f;lneK WYECKUM bubmmorexa [JOK
P HHIECTE: P https://m.edsoo.ru/da794295
TOK B MeTayiaXx. CBEpXMpOBOANMOCTD
DIEeKTpUYECKH TOK B pacTBOpax U
140 acIuiaBax 3JIEKTPOJIUTOB. 3aKOHbI bubmmorexa [JOK
P P ' https://m.edsoo.ru/4b423491
®Dapages 1S AIEKTPOIn3a
bu6mmoreka [JOK
141 C) i all
JICKTPUACCKHIH TOK B Trasax. 1L1asma https://m.eds00.ru/92d92176
142 DNEKTPUUYECKUN TOK B BAaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
143 DNEeKTpUUYECKU TOK B bubnnorexka [JOK
[IOJTYIIPOBOIHUKAX https://m.edsoo.ru/ab61c660
bu6mmorexa [IOK
144 ITo OBO OBBIE 60
TYTPOBOIITHIOBHIE MPHOOPH https://m.eds00.ru/83622200
Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHue cuibl TOKa 1
bu6mmorexa [IOK
145 HaIpsKEHUS B LIETIH TOCTOSIHHOTO

TOKa IIpHU MOMOIIN aHAJIOTOBBIX U
LII/I(I)pOBLIX HU3MCPUTCIIbHBIX

https://m.edsoo.ru/5643ea56
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146

npubopoB" uin "3HaKOMCTBO €
nudpoBoii maboparopueit o Gpu3nKe.
[Ipumeps! u3mepenus GuU3MUECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX TATYUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"M3y4yeHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO OIIPEIENICHUs
MTHOBEHHOU cKopocTh"

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

147

148

149

150

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHUH 110 HAKJIOHHOM IJIOCKOCTH"
uind "Uccienosanue 3aBUCUMOCTH
IIyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBHKEHHUH"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yCKopeHHst CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 FOPU30HTAIBHO"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOM 110
MOJIYJIIO CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCUMOCTH
nepuojia oOpaieHus KOHUMYECKOTo
MasiITHUKA OT €ro MapaMeTpoB"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepeHune paBHOAECHCTBYIOLIEN

bu6mmorexa [IOK
https://m.edso0.ru/6960b6ef

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84
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CHWJIBI TIPU ABMXKEHUU OpycKa 1Mo
HaKJIOHHOM TJIOCKOCTHU" WK
"[IpoBepka rurnoTe3sl 0
HE3aBHCUMOCTH BPEMEHU JABM)KCHUS
Opycka 1o HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

DU3NYECKUN TPAKTUKYM 10 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHJI
yIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIe, OT UX
nedopmanuu” wim "U3ydenue
JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKHUI
ooK"

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

152

du3nuecKuil MpakTUKYM 110 TeEMe
"N3mepenue ko3P PuIieHTa TpeHus
10 BEJINYMHE YTIIOBOTO
kod(pdurmenta 3apucumoct FTp(N)"
nnu "HcciaenoBanue ABUKEHUS
OpycKa 10 HaKJIOHHOM MJIOCKOCTH C
NEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" unn "M3yuenue nBumkeHus
rpy3a Ha Bajlly ¢ TpeHHEM"

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

153

@u3nYeCKUil NPAKTUKYM IO TEME
"HccnenoBanue ycioBUH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" uin "KoHcrpynposanne
KPOHUITEHOB U pacy€T CUII
ynpyrocta" win "M3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7

YCTOMYHMBOCTH TBEPIOTO TeEINA,
HMMEIOILETO TUIOIA/lb OMOPHI"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepenue umiynbca Tena 1o
TopMo3HoMy nyTu" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIEH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIbI"
unu "HccnenoBaHue COXpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMoeicTBuu" wim "M3mepenue
KUHETUYECKON DHEPIUM Tea 1Mo
TOPMO3HOMY IIyTH"

bu6mmorexa [IOK
https://m.edsoo.ru/8561b28e

155

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/10BaHO
HCIIOIb30BaHNE IU(PPOBOH
naboparopun)" win "MU3zyueHue
M30XOPHOTO Iporecca” uimn
"N3yuenne n3obapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUsS
cocTOsIHUS"

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

156

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue yaenbHoi
TertoémMikoctu" nim "MccnenoBanue
rpoliecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue agnadaTHOroO
npouecca" wim "M3yuenue

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

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHApEeHUs KUAKOCTEN" Uiu
"M3mepeHue yaenbHOM TENI0ThI
maBieHus apaa" uim "U3yuenue
CBOMCTB HACBIIICHHBIX NTApOB" WU
"U3mepenue abCOTOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA Macchl IapoB B
nomenieHuun". U3mepenue
KOX(PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6bl1a23b5

158

159

du3nuecKuil MpakTUKYM 110 TeEMe
"HaGmtoienne npeBpaiieHust SJHEpruu
3apsHKEHHOT0 KOHEHCATopa B
SHEPTUIO U3ITYYEHHUS CBETOIUOAA" UITH
"N3yueHue NpoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcarop' win
"Pacnipenienenue pa3HOCTH
MOTEHIMAJIOB (HANPSDKEHUS ) U
MIOCJIE0BATEIBHOM COEITUHEHUHN
KOHJIEHCATOpOB"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepenue yaenpHoro
COIPOTHBIIEHUS IPOBOIHUKOB'" WK

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

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

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmrotenue amekTponusa’ win
"N3mepenue 3apsiia OIHOBAJIEHTHOTO
noHa" unu "HccnenoBanue

bubmuorexa [JOK

160
3aBUCHMOCTH COTIPOTUBIICHUSA https://m.eds00.1ru/64b6e901
TEPMOPE3UCTOPa OT TemIepaTyps”
nny "CHATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKU anoaa”
PesepBusblii ypok. O000IIEHNE 1
161 CI/ICTI;)MaTI/ISZI_II)I/Iﬂ 3HAHUU M0 TeME bubmorera [JOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepubIiil ypok. O6006111eHIE 1
162 CI/ICTEM&THSZII;)I/ISI 3HAHHUHU 110 TEME bubmorexa LHOK
" " https://m.edsoo.ru/3149956b
JmHamMuka
PesepubIiit ypok. O6006111eHIE 1
P P . bubmuorexa [JOK
163 cHCTeMaTH3alus 3HaHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOTro Tena
PesepBHrlIit ypok. O600111eHNE 1
164 CI/ICTI;MaTI/I?;Zp WSl 3HAHUU IO TEME bubmorexa HOK
. H \ https://m.edsoo.ru/6c¢0df9cc
3aKOHBI COXpaHEHUSI B MEXaHUKE
PesepBHeIit ypok. O6001ICHNE U
165 CUCTEMaTHU3allis 3HAHUH 110 TEME bubnmoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM https://m.edsoo.ru/de148976
teopun"
166 PezepBHblit ypok. O600111eHNE U bubmmoreka [IOK

CHCTeMaTHu3allus 3HaHUH 110 TeMe

https://m.edsoo.ru/Obcc77¢cl
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"Tepmoaunamuka. TemnnoBbie
MaluuHb!"

PesepBHelit ypok. O000IICHHE 1

167 CHCTEMaTHu3alMs 3HAHUH 110 TeMe 1 bubmuorexa [JOK
"ArperatHbie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91

®da3oBbIe nIepexoan"

PesepsHEIil ypok. O0001IIEHNE U
P P " bu6mmoreka [IOK

168 CHUCTEMATH3a 3HAHHUH 110 TEME 1
MCTEMATHIAMI SHARMH 0 TeM https://m.edsoo.ru/f2381c0c

"DnexkTpuueckoe mose"
PesepBHrlit ypok. O60011eH1E 1

169 cucTeEMaTH3alMs 3HAaHUI IO TEME 1
"ITocTOSHHBIN NEKTPUUECKUN TOK"

bubmuorexa [JOK
https://m.edsoo.ru/3cae6dal

PesepBHrlit ypok. O600111eH1E 1
170 cUcTeEMaTH3alMs 3HAHUI IO TEME 1
"ToKM B pa3IM4HbIX cpenax”

bu6mmorexa [IOK
https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOT'PAMME 170 8 16
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue A op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
B3anmopeiicTBre MOCTOSTHHBIX
bu6mmoreka [IOK
1 MarHuTOB U IPOBOJIHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnutHoe nojue. ['unoreza Ammnepa
BekTop MarHuTHON MHAYKIUU.

) [IpuHuun cyneprno3uumn 1 bubnuorexa [JOK
MAarHUTHBIX nojei. Jlunuu https://m.edsoo.ru/4clabecb
MarHuTHON MHAYKIIMU

3 MarauTHO€E 1oJI€ MPOBOJIHHUKA C 1 bubnuorexa [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

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

bu6mmoreka [JOK

5 Pewmenne 3ana 1

tenm s https://m.edsoo.ru/a37a0c21

6 IIpumenenue 3akoHa Amnepa. | bubnuoreka [IOK
DneKTpOUu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U

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

bubnnoreka [JOK
8 Pemenue 3amau 1 nonnotexa 11

https://m.edsoo.ru/504e98c7
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bubmuorexa [JOK

9 Pao JI
aboTa CHIIBL JIopetia https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 P
CHICHHE 3a/1a1 hitps://m.eds00.ru/93617bd9
MarauTHoOe I0JI€ B BEIIECTBE.
11 deppoMaraeTuky, napa- u bubmnorexa [IOK
pp > 114p https://m.eds0o.ru/30f9608
JIHaMarHeTUKH
OCHOBHBIE CBOICTBA
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MaruutHoe 1oJe" https://m.edso00.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruutHoe 1oJje" https://m.edsoo.ru/41c4ae8a
SIBIIEHME DIEKTPOMArHUTHOU
15 HH uu. IToTok BekTOpa bubmmorera [TOK
YKL N P https://m.edsoo.ru/b3efalcl
MarHMUTHON MHTYKITUU
bu6mmoreka [IOK
16
INC munyKunn https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMH bubnuoteka [JOK
QDapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe noie. bubmuorexa [IOK
Toku @yko https://m.edsoo.ru/15abe140
19 OJIC MHAYKIMH B ABUKYIIUXCS bubnmoreka [JOK
MPOBOAHUKAX https://m.eds00.ru/0235cc02
b K
20 Pemenue 3amau nomorexa IO

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

21 I1 Jle
PapuiIo JIeHHa https://m.edsoo.ru/bbc22726
MuanyktusHocTs. Karyiika
22 WH YKTI/IBHOCTI/I B eriII/IIH bubmorexa LOK
YK It https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa

” SAsnenue camounaykiuu. IC bubmuoreka [JOK
CaMOMHIYKIIHHU https://m.edsoo.ru/7ee60cal

24 DHeprus MarHUTHOTO MOJIS KaTYIIKU bu6mmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOadl1

bubmuorexa [JOK

25 P

CHICHAC sakad https://m.eds0o.ru/88f69d2b
O00011IeHIE U CUCTEMATHU3AIUS
. bubmuoreka [JOK
26 3HAHUH 110 TEME
https://m.edsoo.ru/76484025
"DnekTpoauHaMuxa"

7 KonrtponbHas pabora no Teme bubnnorexka [HOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KomnebarennHas cucrema. Eub 1OK

noInoTeKa

28 CB00OOIHBIE KOJIEOAHUS.

a https://m.edsoo.ru/7¢1db385
lMapmonuueckue koedaHus
Kunematuueckoe 1 JUHaAMHYECKOE
29 OIMMCaHUE KOJIe0aTENbHBIX bubmorexa LOK
. https://m.edso0.ru/87ce9498
TIBIDKEHUHT
DHepreTuueckoe onucanue. BeiBos
JMHAMHAYECKOT0 OITMCAHUS
. bubnmoreka [JOK
30 TapMOHHMYECKHUX KOJIeOaHUHN U3 UX

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHUuA

https://m.edso0.ru/e3¢99692
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bubmuorexa [JOK

31 A OaHui
MILTHTYa 1 Gasa Konebanui https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
Ilepron MaeIX CBOOOIHBIX
pred . 8 bubnmoreka [JOK
32 KoJe0aHnii MAaTEMAaTHUECKOTO
https://m.edso0.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KoJ1e0aHui NPYKUHHOTO MasiTHUKA
3aryxaroliue KoiaeOanusl.
33 BLIZX Z-II-IHBIG KoaeOaHus bubmmorera [TOK
YHA ' https://m.eds00.ru/72¢93d09
Pe3onanc
bu6mmorexa [IOK
34 A o
BTOKOICOAHIA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepenuus "Mexannueckue
36 KOJIEOAHUS B MY3BIKAJIbHBIX bubmorexa LHOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O0001IeHrEe U CUCTEMATH3AIHS
37 3HAHUH 110 TeMe "MexaHn4ecKue bubmnorexa [IOK
https://m.edsoo.ru/eb84182f
KoJieOanusa"

18 DNEeKTPOMarHUTHHIE KOJEOAHHUS. bubnunorexa [JOK
KonebarenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIUTY/bI 3apsiia KOHAEHcaTopa C bubnnorexka [JOK

39 N
aMIUTUTYZOM CUJIBI TOKA B https://m.edso00.ru/0939afl
KoJe0aTeTbHOM KOHTYpE

40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuotexa [JOK

uJealbHOM KoJiebaTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxarollue IEKTPOMarHuTHbIE

bubmuoreka [JOK

41 €0 .B e e
KOTCOAHHA. BRIHYIICHIH https://m.edso0o0.ru/5¢668619
AJICKTPOMAarHUTHBIE KOJICOaHMS
IlepemenHsbIi TOK. Pesucrop u
42 KOHJICHCATOP B LIENU MIEPEMEHHOTO bubmorexa HOK
A pB I P https://m.eds00.ru/84836152
TOKa
13 Katyiika UHIYKTUBHOCTH B LIETIH bubnunoreka [HOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa I 2IEKTPUYECKON Lienn bubnnorexa [HOK
MIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MOo1mHOCTh IEPEMEHHOT0O TOKA.
45 AMIUITUTYTHOE U JICUCTBYIOIIICE bubmorexa LHOK
A A yIom https://m.edsoo.ru/lcac6edc
3HAYEHHUE CUJIbI TOKA M HAIIPSAKEHUS
46 Pe3onaHc B aeKTpUUeCKOi 1enu bubmorexa [JOK
P i https://m.edso00.ru/087506df
bu6mmoreka [IOK
47 Pemenue 3agau
A https://m.edsoo.ru/al6836a4
Nneansubiif Tpancdopmatop.
43 [TIpousBoacTBo, nepenaya u bu6mmoreka [IOK
noTpeOiIeHne IeKTPUIeCKOil https://m.edsoo.ru/f97418ae
SHEPIUU
DKOJOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE AICKTPOIHEPTHH.
49 KynbsTypa ncnonb3oBanus bubmorexa [TOK
YARTYP . https://m.edso0.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
YKU3HU
bu6 OK
50 Pemenue 3amau nbmmorexa I1

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

51 P
clieme sanad https://m.edsoo.ru/7cab59f8
O00011IeHNE U CUCTEMATU3AIUS
52 3HAHUH 110 TEME bubmorexa LOK
https://m.edsoo.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus"
MexaHnudeckue BOJHEL.
53 XapaKTEPUCTUKHA MEXAHUYECKUX buGnnorexa LIOK
P P https://m.edsoo.ru/a58¢109f
BOJIH
54 CBoICTBa MEXaHUYECKUX BOJIH bubmmorexa LHOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 . X
3ByK. XapakTepHCTHKH 3BYKa https://m.edsoo.ru/138b6f09
56 Wudpassyk u yiaprpa3syk. Lllymosoe bubnnorexa [HOK
3arpsi3HEHUE OKPYKaroLIEH Cpeibl https://m.eds00.ru/7380038f
bu6mmoreka [IOK
57 P
Clietme sajad https://m.edsoo.ru/cfd918bf
53 DNeKTPOMarHUTHBHIE BOJHBI. bubnunorexa [JOK
N3nydeHnne 3J1eKTPOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 OHeprus MEeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 37€KTPOMarHUTHBIX BOJIH.
60 IIprnMenenne 31EKTPOMArHUTHBIX bubmmorera [TOK
p p https://m.edsoo.ru/49belf9e
BOJIH B TEXHHKE U OBITY
[TpuHIUTIB paTnOCBA3U U
61 TeneBuaenus. Paguosokamus. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY’Karolllen cpeibl

https://m.eds00.ru/9196f1{8
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KonrponsHas pabora o teme

bubmuoreka [JOK

62
"Konebanus v BOJIHBI" https://m.edsoo.ru/47985a0
63 Cgert. 3aKOH MPSMOJMHEHHOTO bubnunoreka [HOK
pacrpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemienue 3aga4 Ha npUMEHEHUE
64 3aKOHA IIPSIMOJIMHEIHOTO bubmorexa LOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHeHUs CBeTa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOIIOTHBIN
M OTHOCHUTENIBHBIN ITOKa3aTelb
66 npenomiienns. [loaHoe BHyTpeHHEE bubmmorera [TOK
p ’ _ yIp https://m.edsoo.ru/bc2e55¢cd
otpaxeHnue. [IpenenbHblil yroiu
MIOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npuMEHEHNE
67 3aKOHOB OTPAKEHUS U MPETOMIIEHHUS bubmorexa LHOK
P p https://m.edsoo.ru/49d830a9
cBeTa
Xonx nydeit B mpusme. Jlucnepcus
68 cBera. ClOKHBIH cocTaB 0€JIoro bubmorexa LOK
) https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JInn3bl. @OKyCHOE pacCTOsIHUE U bubnnoreka [JOK
ONTUYECKAs CUJIa JIMH3bI https://m.edsoo0.ru/60441359
70 [Toctpoenue n3obpaxeHuit B TMH3aX bubnnoreka [JOK
1 UX CUCTEMaX. YBEJIMUCHUE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agad Ha mocTpoeHue
. bubnmoreka [JOK
71 M300paXeHU, MOJTy4aeMbIX C

IIOMOILBIO JTUH3

https://m.edsoo.ru/5a868109
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bubmuorexa [JOK

72 I';ma3 xak onTHyeckas CHCTEMA hitps-//m.cdsoo.ru/ccd480a2
Pemenue 3amau. IIpenensr
73 I I/IMeHI/IMoIc[TI/I recI))MHe HMYECKOH bubmorexa LOK
p P https://m.edsoo.ru/cd174al10
OITHKH
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
HU3MEPEHUS https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
s Jlucniepeus ceera https://m.edsoo.ru/1el6cchbe
bu6mmorexa [IOK
u
76 HTepepeHI caeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
77 HaAOJIOICHNUS MAKCUMYMOB U bubmmorexa LHOK
™ https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bu6mmoreka [IOK
78 P
CIICHHE 31t https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
I1
& PMMCHCHHC HHTEpdCpeHLIN https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80
Jingpaxuus caera https://m.edsoo.ru/12ed04b5
81 JudpakimonHas peméTka. Y cioBue bubnnorexka [JOK
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
bu6mmoreka [IOK
82 P
ClLeHHe 3ajad https://m.edsoo.ru/d58c411a
23 [TonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/e9890fe9
84 Pemrenue 3agau bubnnorexa LIOK

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

85 CBeToBbIC ABJIICHUS B IPUPOJIE
https://m.edsoo.ru/0b36363d
26 O060011IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonrponsHas pabora o teme bubnuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLbl TPUMEHUMOCTH
28 KJIACCUYECKOU MEXaHUKH. 3aKOHBI bubmuorexa [JOK
DIIEKTPOAMHAMUKHY U IIPUHITUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH
29 [TocTynatel cienuanbHOM TEOPUU bubmuorexa [JOK
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/c56f05¢cb
IIpocTpaHCTBEHHO-BPEMEHHOM
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcnoBue NIpUYUHHOCTH. bubnnoreka [JOK
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeJIEHHE
BPEMEHHU U COKpAIICHUE TITUHBI
91 DHeprusi U UMITYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u
92 HMITYJIbCOM PEISTUBUCTCKOU bubmmorexa [OK
https://m.edsoo.ru/b6258ffa
YaCTHI[bI. DHEPTHUS TTOKOS
bubmuorexa [JOK
93 PaBHOBECHOE TEIIIOBOE U3TyUEHNE
https://m.edsoo.ru/f54035a5
94 3akoH cMelieHus Buna bubmmorera [TOK

https://m.edsoo.ru/1¢5{f752
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95 I'unoreza M. I1nanka o KkBaHTax. bubmuoreka [JOK
doTOoHEI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
%6 IHEprust M uMITYILC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHsl (oTodddekra https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHA 11
98 dbotoaddekra. "KpacHas rpanuma" bubmorexa HOK
- BP patui https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onsbithl [1. H. bu6mmorexa [IOK
JleOeneBa https://m.eds00.ru/64b4f966
. bubnuorexa [JOK
100 BoiHOBEIE CBOMCTBA YaCTHII hitps://m.cdsoo.ru/f59cfeec
Bounns! ne bpoina. Iiinaa BOJIHEL ¢
101 b Oﬁﬂﬂlltd aiMe BI J(:)[6J'IaCTI/I ’ bubmmorera [TOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKaJIU3ALMH IBHXKYIIEHCS YaCTULIbI
102 KopnyckynsapHoO-BOJIHOBOH AyaIU3M bubmmorera [TOK
PHyCKY AP y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha bubnnorexka [JOK
KpUCTau1ax https://m.edsoo.ru/30dbal8c
Cnenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO"II“)HOIHGHI/ISI bubmorexa [IOK
P P o 1 https://m.edsoo.ru/65783dec
Heonpenenénnocteit [ eiizendepra
bubmuorexa [JOK
105 P
CUICHNE TPadUICCKiX 33724 https://m.edsoo.ru/e70195bd
106 Pemrenne pacu€rHbIx 3a1a4 Bubmmorexa LHOK

https://m.edsoo.ru/ee9b3182
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KonrponbHas pabora o remam:

" "o bubnuorexa LIOK
107 OCHOBB{CTO ’ KnopnyCKmepHo- https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIu3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
108 I A TI:[TOMa bubmuoreka [JOK
aroma. LulaneTaptas Moy https://m.edsoo.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
109 Hoctyxarsi bopa https://m.edsoo.ru/404dfa%a
110 Buasl ciektpoB. CriekTp ypoBHE bubnnoreka [JOK
DHEPruM aTtomMa BOAOpoaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKICHHOE bubnuoreka [IOK
HU3JIyYEHUE CBETA https://m.edsoo.ru/f945d85¢
bu6mmorexa [IOK
12 Jlasep https://m.edsoo.ru/2288a0c4
Hyxknonnas monens siapa
I'eiizen6epra-lBanenko. 3apsa u bubnnorexka [JOK
113
MaccoBO€ 4YMCIIO sAapa. M30Tomsl. https://m.edsoo.ru/34adaSde
PannoakTuBHOCTH
3aKoH paJiMOAaKTUBHOIO pacnaja.
CaolicTBa MOHU3H ero
114 B pyrom bu6mmoreka [IOK
H3TYACHUA. DIHAHUC https://m.edsoo.ru/aab98bef
PaaNOAKTUBHOCTH HA KUBbIE
opranusmsl. Jlozumerpus
DHeprus cBA3M HYKJIOHOB B Si7Ipe.
SAnepnsbie cuibl. [ledext maccsl
AeP Jled Bu6miorexa [OK
115 anpa. Slnepusie peakuuu. nepHeie

peaktopsl. [Ipobnemsl
YIPaBISIEMOTO TEPMOSAIEPHOTO

https://m.edsoo.ru/ff1758d0
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CUHTE3a. DKOJIOTUYECKUE aCTIEKThI
pa3BUTHUSA AIEPHOMN SHEPTETUKH

Meroasl perucrpanuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. yHgamMeHTanbHbIE

N bubnmoreka [JOK
116 B3aUMOJCHUCTBUA. baprnoHbl, ME30HBI
https://m.edsoo.ru/1ac08asSb
u nentoHsl. [IpeacraBienue o
CrangaptHoit moaenu. Kapk-
TJIFOOHHAS MOJEIb aJAPOHOB
®usuka 3a npenenamu CtaHiapTHON
117 Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
sHeprus. EnuncrBo usndeckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HavYeHNE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeTO bl https://m.edsoo.ru/39¢44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONITHYECKUE
120 TeJIECKOIbI, PaJHUOTEIECKOINBI bubmmorexa [IOK
P > https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro neda. Co3sesnus,
121 SIpKHE 3BE31bI, IIIAHETHI, UX BUAUMOE bubmmorera [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
JIBIJKCHHE
Conneunas cucrema. CoOJTHIIE.
bu6mmorexa [IOK
122 ConHeyHast akTUBHOCTE. M ICTOYHHUK

sHeprun CoJiHLIA U 3BE3]

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

bubmuoreka [JOK

123
"CreKTpagbHbINA KIacc — https://m.edsoo0.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIaBHOM bubmuoreka [JOK
[10CIEA0BATEIBHOCTH https://m.edsoo.ru/b3cb766¢
BuytpenHnee ctpoeHue 3BE3 .

CoBpeMeHHbIE PEACTABICHUS O
125 MPOUCXO0KJIECHUU U SBOJIIOIUU bubmmorexa [JOK
P A . 1 https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. JTalbl KU3HU
3BE3]
Mnineunsiii [1yTe — Hamma ["anakTuka.
126 Tunbl ranakTuk. YEpHbIE ObIPHI B bubmmorexa [TOK
i AP https://m.edsoo.ru/7cd10a0a
sJipax rajJlakTUK
Bcenennas. Pacimpenue

127 Bcenennoii. 3akon Xa66mna. Teopus bubnunorexa [JOK
bonpmioro B3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdf0d2
U3Jy4yeHue

128 MacmraGHast cTpykTypa Beenennoil. bubnnoreka [JOK
MeraranakTrka https://m.edsoo.ru/ce234633

129 Hepeménnrie mpodiembl bubnnorexka [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NYECKUl IPAKTUKYM 110 TEME
"HccneqoBanne MarHATHOTO TTOJIS

130 MTOCTOSSHHBIX MarHUTOB" HMITH bubmuorexa [JOK

"HccmeqoBannue CBOMCTB
(dheppoMaraeTukoB" UIU
"HccnenoBanue OelCTBUS

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

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuiibl TOKa" WU
"OnpeneneHne MarHuTHOM
MHIYKIIMA Ha OCHOBE U3MEPECHHUS
cuibl Ammepa"

bubmuoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHHS
3J€KTPOMArHUTHON MHAYKUIUU'" WIH
"Onpenenenne MHAYKIMU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue IBICHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa”

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

134

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJ1e0aHUi HUTSIHOTO U MPYKMHHOTO
MasTHHKOB"

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

135

@u3nYeCKUil NPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUH B
MPY’KUHHOM MasTHHKE"

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

136

@u3NYECKU NIPAKTUKYM IO TEME
"UccnenoBanne mepeMeHHOTO TOKA
yepes MoCIeJ0BaTeIbHO

bu6mmoreka [JOK
https://m.eds00.ru/89dc2d90



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90

COEAMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop" WiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 TOKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

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

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszatess
MPEJIOMJICHHUS CTEKIIA" WK
"[lonyyeHne n300paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIH3BI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569¢al

139

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WIn
"N3mepenne pOKyCHOr0 pacCTOSTHHS
paccenBaroIIMX JIUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b879{b3f

140

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmronenue aqudpakuuu,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeTa"

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

141

@u3nYeCKUil NPAKTUKYM IO TEME
"OnpeneneHne UMIyJabca U SHEPTUH
PENATUBUCTCKUX YacTUIl (110
¢dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

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

143

144

145

@uU3NYECKU PAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBE HCCIICZIOBAHUS
dbotodrddexra" i "Uccnenopanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue cekTpa
pa3peKEHHOTO aTOMapHOTO
BOJIOPOJa M U3MEPEHUE TIOCTOSTHHON
PunGepra"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue paroakTUBHOTO
(hoHa ¢ UCIoJIb30BaHUEM J03UMeTpa"
win "M3ydenue nornomienus oeTa-
YaCTHII ATFOMAHUEM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYXEHHBIM I'J1a30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUH JUIS ONIPECIICHUS
IIOJIOKEHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro Mnoixymapus u
spkue 3BE37b1" unu "Habmonenus B
teneckon JIyHbl, miaxer,
TYMaHHOCTEH U 3BE3AHBIX
CKoIJIeHuI"

bubmuoreka [JOK
https://m.edsoo.ru/eb916182

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

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

bubmuoreka [JOK

146 . .
TEXHOJOTMYECKOH, COLUAILHON U https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax NesaTeTbHOCTH
YyeJIoBEKa
O06001IeHNEe U CHCTEMATH3ALIHS
147 3HaHui. Ponb u Mecto ¢pusuku u bubnuorexa [JOK
ACTPOHOMUH B COBPEMEHHOMU https://m.edsoo.ru/18f19f7¢c
Hay4YHOU KapTHUHE MUpa
O06001IeHNEe U CUCTEMATU3ALIIHS
3HaHu#. Ponb pusnyeckoit Teopuu B
OPMHUPOBAHHH MPEICTABICHUM O
(opaup N P bu6mmoreka [IOK
148 (hbU3UYECKOI KapTUHE MUPA, MECTO
. https://m.edsoo.ru/e7d400f4
(hbU3UYECKOI KapTUHBI MHPa B 00IIIEM
PSALy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TPEJICTABJICHUN O IPUPOJIC
149 O06o0011eHne U cucTeMaTU3aIus bubmmorexa [IOK
3HaHui 1Mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHne U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHui 1o reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001meHre U CHCTEMaTH3aIIHs bubmuorexa [JOK
3HaHu# 1Mo treme "Jlunamuka" https://m.edsoo.ru/2dtbafc5
O0o0011IeHNEe U CHCTEMATH3ALIHS
152 3HaHuH 110 TeMe "CTaTHuKa TBEPIOTO bubmmorera [IOK
: P https://m.edsoo.ru/3ccad82e
Tela
O06o001meHre 1 CHCTEMaTH3aIIHs
. " bubmuotexa [JOK
153 3HaHUH 110 TeMe "3aKOHBI

COXpaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011IeHIE U CUCTEMATHU3ALIIS
3ga”ui 1o TeMe "OCHOBEI

bubmuoreka [JOK

154
MOJIEKYJIAPHO-KMHETUYECKOI https://m.edsoo.ru/ed440ca8
Teopun"
O0001IeHNE U CHCTEMATH3AIUA Eut6 OK
. K
155 3HaHUM 1o TeMe "TepMoauHaMUKa. nommoreka L
e — https://m.edsoo.ru/c63f7c10
O0001IeHE U CUCTEMATH3AIUSA
156 3HaHU# no TeMe "ArperaTHbie bubnnoreka [JOK
cocTosHHU BemecTBa. Da3oBEIC https://m.edsoo.ru/1d36b5b1
nepexopl"
O00011IeHIE U CUCTEMATU3AIUS Eub OK
. noOInoTeKa
157 3HaHUH MO TeMe "DIEKTPUIECKOoe 1
o https://m.edsoo.ru/3bf0def9
I
O00011IeHE U CHCTEMATH3AIUA Eu6 OK
. N noOJInoTEKA
158 3HaHui# 1Mo TeMe "IlocTOAHHBIN oreka L1
SsIeKTpUECKHi TOK" https://m.edsoo.ru/71453ee6
O00011IeHNE U CHCTEMATH3aIUA Bt OK
B noInoTeKa
159 3HaHUU 10 TeMe "TOKHU B pa3InyHBIX 1
cpenax” https://m.edsoo.ru/3d40077a
160 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUH 110 Teme "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PesepBHelit ypok. O6001ICHHE 1
161 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe bubnnorexa LIOK
" HeKTPOMATHHTHAA HHAYKIHA" https://m.edsoo.ru/053e2248
PesepBHelit ypok. O6001IeHNE 1
. bubnuot
162 CHCTEMAaTH3aIMs 3HaHUM T10 TeMe 6mzorexa LIOK

"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd
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PesepBHelil ypok. O000IICHHE 1

. bubnmoreka [JOK
163 cUCcTEMaTH3allMs 3HAaHUI IO TEME
" " https://m.edsoo.ru/5¢2bb83d
DNeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHeIit ypok. O000IICHHE 1
L64 cHUCTeMaTHu3aIvs 3HaHUK 110 TeMe bubmuoreka [JOK
"MexaHn4YecKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
Pesepsubiil ypok. O0001IEHNE U
165 CI/ICTEMaTmZEHﬂ 3HAHHUH 110 TEME bubmmnorexa [IOK
" " https://m.edsoo.ru/52ad1603
Omruka
PesepBusblii ypok. O0001IEHNE 1
P P . bubmuorexa [JOK
166 cUCTEMAaTH3alys 3HAHUH I10 TEME
" " https://m.edsoo.ru/5beclc65
Ocuossl CTO
PesepBHrlit ypok. O60011eHNE 1
167 cUcTeMaTu3alys 3HaHUM 1o TemMe bubmuorexa [JOK
"KopnyckynsipHO-BOIHOBOM https://m.edsoo.ru/f7¢59d38
nyanusm"
PesepBHrIil ypok. O000IIIEHHE U
168 CHCleMaTI/BZEHﬂ 3HaHUI 10 TeMe bubmmorera [TOK
" " https://m.edsoo.ru/1f511654
dusuka aroma
PesepubIiil ypok. O6006111eHIE 1
169 CHCTEMAaTHU3allis 3HAaHHUH 110 TeMe bu6mmoreka [IOK
"®u3uKa aTOMHOTO S7pa U https://m.eds00.ru/905¢5¢ce0
3J€MEHTapHbIX YacTull"
PesepBublii ypok. O0001IEHNE 1
P P N bubnuotexa [JOK
170 cHCTEMAaTH3aInsI 3HAaHUH T10 TeMe

"OnemeHTh! acTpopu3uKu"

https://m.edsoo.ru/2bftb94c
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

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

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

10.2

Y4uTHIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJETICH:
MaTepuaibHas TOYKa, WHEpLUUAIbHAs CHUCTeMa OTcuéra, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA I'a3; MOJEIM CTPOCHHUS Tra3oB, >KUJKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DSJIEKTPUUECKUN 3apsii — IMpU PELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue sBieHUS (TPOLECCh) W OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKHM, MOJEKYISIPHO-KMHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIeCTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE MajeHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpLMsl, B3aumozeicTeue ter; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHUE )KUKOCTEH 1 TBEPABIX TEJI, U3MEHEHHE
o0béMa TeJ MpH HarpeBaHUM (OXJaXKICHHUHU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJAEHCAlus, IUIABJIEHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIQXKHOCTh BO3/yXa, IOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
U30IPOLIECCax; IEKTPU3ALUs TeJl, B3aUMOIEHCTBHE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHIKCHHC, HCIIOJIb3YA (I)I/I3I/ILIGCKI/IC
BCJIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCIHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jlda, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTHUd, MEXaHNYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHN
IMPaBUJIbHO TPAKTOBATH q)HSquCKHﬁ CMBICJT UCITOJIB3YEMBIX BCIIMYHWH, UX
0003HAYCHHS U CAVHUIIbI, HAXOIUTH (I)OpMy.]'IH, CBA3BIBAOIINEC JTAHHYIO
(I)I/BI/I‘ICCI(YI-O BCJIIMYUHY C APYTHUMU BCINYHNHAMU

10.5

OnuceiBaTh U3y4YEHHbIE TEIUIOBBIE CBOMCTBA TEJI U TEIUJIOBBIE SIBJICHMS,
UCIOJB3YS (pU3MUECcKHe BETMUUHBIL: JaBJIEHUE ra3a, TeMIepaTypa, CpeIHss
KMHETUYecKass  dJHEeprusi  XaoTHYECKOTo  JBHKEHHMS  MOJIEKYIL,
CpPEIHEKBAJpaTUUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO  TEIUJIOTHI,
BHYTPEHHS SHEprus, paboTa raza, KodQQUIHMEHT MOJE3HOTO JEHCTBHA
TEIUIOBOTO IBUTATEIS; TPU OMTUCAHUY IPABUIBHO TPAKTOBATh (PU3MUECKUIA
CMBICJI UCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €MHUILIbI, HAXOIUTh
(GbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaThb  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
ANEKTPUIECKUE SIBJICHHS (TIPOIECCHI), UCTIONB3YS (PU3NUECKHUE BETUIHHBI:
DIIEKTPUUYECKUI 3apsill, SJIEKTPUYECKOE TIO0JIe, HANPSDKEHHOCTH TOJI,
MOTEHIMAJ, pa3HOCTh TIOTCHIMAJOB;, TIPU OIHMCAHUHM TPABHILHO
TPAaKTOBaTh  (PM3UYECKUH  CMBICI  HUCIOJB3yeMBIX  BEJIWYHH, UX
0003HAUCHHS U EAMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JTAaHHYIO
(U3NUECKYIO BETUUNHY C IPYTHUMHU BEIINYHMHAMU

aHAJTM3UPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOIB3YS
(du3UYecKre 3aKOHBI M MPUHIIMIIBL 3aKOH BCEMUPHOTO TAroTeHus, I, Il u
IIT 3akonbl HproTOHA, 3aKOH COXpaHEHHSI MEXAHUYECKON IHEPIHH, 3aKOH
COXpAaHEHUSI HUMIYJbCA, TMPUHLMI CYNEPHO3ULIMH CHJI, MPUHIIMII
paBHOMNpaBUs  WHEPIHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJIAPHO-
KHMHETHUYECKYI0 TEOPHIO CTPOCHHUSI BELIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeHeW KHHETUYECKON SHEPrUu TEIUIOBOTO JBUKEHUS MOJIEKYT C
a0CONIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUs ANEKTPUUYECKOTO 3apsA/a, 3aKkoH KynoHa; mpu 3ToM pa3inyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHUE U
ycioBus (TpaHUIIbl, 00JIACTH) MPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIllMH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BremoaaaTh SKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUN U
IIPOLIECCOB C MCIIOJB30BAaHUEM IPSAMBIX U KOCBEHHBIX M3MEPEHMU; IIPH
3ToM (opMmynupoBaTh mnpoOiemy (3agady) M THUIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHMS,
IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOABI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TMpPHU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHPOBAaTh pPE3YJIbTaThl TOJYYCHHOW 3aBUCHUMOCTH
($U3HYECKUX BEIMYMH B BUAE TAOMUIl U TpaduKOB, JAENaTh BBIBOIKI IO
pe3ynbTaTaM UCCIIeIOBaHUS

10.12

10.13

CobumoaTe paBuiia 6€30MacHOro TPyZAa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIETOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIBb30BAHUEM U3MCEPUTCIbHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3ama4Ml C SBHO 3a/JIaHHON (DU3MUECKON MOJETBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BBIOUPATh PU3UUYECKYIO MOJIEITb, BBIIECTATh (PU3UYECKUE BEIIMUNHBI
u (GopMyIbl, HEOOXOIUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUMHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXIECHUN C OMOpON Ha H3yuyEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKA, CTPYKTYpUPOBAHMUS,
UHTEpPOpETallud M TPEJICTaBICHUS Y4eOHOH M HAyYHO-IOIYJSPHOM
uHpOpMaLUY, NOJYYEHHOM M3 pa3jIMyYHBIX MCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIUIo

10.16

[IpuBoANTH TpUMEpHl BKIAJa POCCUHCKUX M 3apyOekKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOPETHUECKHIE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HU
s obecniedeHust 0€30MacCHOCTH TMpH  OOpalieHHH ¢ npudopamMu H
TEXHUYECKUMHU YCTPONUCTBAMH, JJISI COXPAHEHHS 3I0POBBSI U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpere

PaGoTtate B rpymme ¢ BBINOJIHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIIbI, PAIMOHAIBHO PACIPENENATh 00S3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KITACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

11.1

11.2

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

JleMoHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO GU3UKU B (POpMUPOBAHUH
COBPEMEHHOM HayYHO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh H
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh I'PAHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENIEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsAl, sAepHas MOJEIb aToMa, HYKJIOHHAas
MO/IeJIb aTOMHOT'0 Si/ipa MPH peleHn: Gru3nyeckux 3aaay

11.3

Pacno3naBath (Qu3nueckue siBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOUN (PU3MKU: dJIEKTpUUYECKast
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJJIEKTPOMAarHWTHAas WHIYKLUA,
JIEMICTBHE MarHUTHOT'O 10JI1 HA TPOBOAHMK C TOKOM U JIBUXKYILUICS 3apa,
AIIEKTPOMAarHUTHBIE KoysiebaHuss W BOJIHBI, IPSIMOJIMHEWHOE
pacrpocTpaHeHHe CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
Tupakus ¥ MoJiIpu3alus CBeTa, AUCIIEPCHs CBETa, (OTOAIEKTPUUECKUI




s ekt (poroaddext), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE TMHEHUATOTO
CIeKTpa  aroMa  BOJOPOJAa, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelleCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DIEKTPHUSCKYI0 TPOBOJAUMOCTh Ppa3IMYHBIX Cpel) W
AJIGKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), MCTONB3YS (hU3UUECKHe
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIIMS MarHUTHOTO IOJs, cujia Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYIIKH, OJHEPTHsl JJICKTPUUYECKOTO |
MarHUTHOTO TMOJIEH, MEpHoJ M YacToTa KojeOaHWil B KoJeOaTeIbHOM
KOHTYype, 3apsi M CWIia TOKa B TIPOLECCe TapMOHHYECKHUX
AJIEKTPOMATrHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIAa JIMH3BI; TIPU OMKUCAHUU MPABWILHO TPAKTOBATh (PUIWUCCKUN CMBICI
UCIONIb3YEMBIX BENUYMH, HX O0O3HAUeHUs W EAMHHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEIIMYMHAMU

11.5

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJB3Ys
(GU3HYECKUE BEIUYHMHBI: CKOPOCTh D3JIEKTPOMArHUTHBIX BOJIH, JTHHA
BOJIHBI M 4YacTOTa CBETa, DSHEPrUsl M UMIYJIbC (OTOHA, TMEPHOJ
MOJTypaciiajia, JHEPTUsl CBSA3M aTOMHBIX SJIEP; MPH ONMHCAHUU MPABUILHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HUCIOJB3yeMBIX  BEJIWYHMH, UX
0003HAUCHHsS U CMHUIIBI; YKA3bIBaTh (JOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEJIIMYMHY C IPYTMMHU BEJIIMYMHAMH, BBIYHUCISATH 3HAYCHUE
(hU3UIECKON BETHYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBICHUSA, MHCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIEZ0BATENBHOIO U NapajuIeIbHOTO COEINHEHUS IPOBOJAHUKOB, 3aKOH
[xoyns — JleHma, 3akOH DJEKTPOMarHMTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPAHEHUS! CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI NPEJIOMJICHHSI CBETa, YpaBHEHHE DWHIITeHa Ui hoTodddexTa,
3aKOH COXpAHEHWs DHEpPrHM, 3aKOH COXPAaHEHUs HMIIyJIbca, 3aKOH
COXpPaHEHMs DJIEKTPHUYECKOro 3apsaa, 3aKOH COXPAHEHHs MacCOBOTO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpH ITOM
pasnnyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa, €ro MaTeMaTHYecKoe
BbIpQ)KEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HAlpaBJICHUEC BCKTOpa HWHAYKOWMH MArHuTHOTO IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHUJIbI HopeHua

11.8

11.9

CTpouTh ¥ ONMHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€PKaJioM,
TOHKOMW JTUH30U
BBIOMHATE AKCMEPUMEHTHI 0 HCCIIEOBAaHUIO (DU3MUYECKUX SBICHHA U

MPOIIECCOB C HCHOJIb30BAaHUEM NPSMBIX U KOCBEHHBIX H3MEpPEHH; MpH
3TOM (QopMmynupoBaTh MpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOro




HKCIEPUMEHTA, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHHUS,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOABI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIHYMH;
IIPU 3TOM BBIOMpATh ONTHMAJIBHBINA COCO0 M3MEPEHHUsI U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUI; TPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCUPOBATH
pe3yNbTaThl TONYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUI ¥ TPadUKOB, eTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

ColuroiaTh npaBuIia 6€30IIaCHOrO TPY/A IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Y4eOHOro OSKCHEpHMEHTa, Y4eOHO-HUCCICIOBATEIBLCKOH U
HPOCKTHOW JEATEIBHOCTU C UCIIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHbie 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIONB3YS (pU3MUecKre 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJja4uM BEIOUPaTh (U3UYECKYIO MOJIETb, BEIICTIATH (PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXoauMBIE ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UIECKON BEITHUNHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTUBOPCUUBYHO LCIIOYUKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YUYCHHBbIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOIMM JJs  [OMCKA, CTPYKTYpUpPOBaHMUS,
UHTEpHpeTallud M TpeJCTaBleHUs. y4eOHOH M Hay4YHO-IOIMYJSPHOM
uHpOpMaLlUY, MOJYYEHHOM W3 pa3jIMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHaAJTM3UPOBATh MOJTyYyaeMyro HH(pOpMaIUio

OOBSACHATh NPUHUUIBI JACWCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

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

11.17

[TpuBoauTh TpUMEpHl BKIAJa POCCUMCKUX U 3apyOekHBIX YUEHBIX-
(¢U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOT I

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecrieyeHusi 0Oe30macHOCTH MpH oOpalleHuu ¢ mpubopamMu U
TEXHUYECKHMHU YCTPONCTBAMH, JJISI COXPAHEHHS 37I0POBBS U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaboraTe B rpymnme ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLUATIBHBIX DPOJICH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIIMOHATIBHO PACTIPENLISITh 00sI3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HECTAHAAPTHBIX CHTYyallMAX, aACKBATHO
OLICHMBATh BKJIaJ] KaXJAO0ro H3 YYaCTHHKOB TpPYIIIbI B PCHICHUC
paccMaTpuBaeMoi IPOOIeMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonbl
ITO3HAHUS OKPYXKAaIOILEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B MPOLECCE MO3HAHUSA
MPUPOABL. DKCIEPUMEHT B (U3HKE

1.2

MogenupoBanre  (QU3MYECKHX  SBICHUH U
nporeccoB. Hayunesle rumnore3sl. Pusnveckue
3aKOHBl W TeopuH. ['paHHMIBI NPUMEHMMOCTH
¢u3nyeckux 3aKOHOB. [IpHMHIMIT COOTBETCTBHSI.
Porp um wMecro ¢usuku B (dopMHpPOBaHHU
COBPEMEHHOH HAaydyHOH KapTUHBI MHUpa, B
NPaKTHYECKOH eSITEeNbHOCTH JIIOeH

MEXAHHUKA

2.1.1

KMHEMATHKA

Mexannueckoe  ABmkeHHE.  OTHOCHTEIBHOCTH
MEXaHMYECKOro JABWKeHuA. CucremMa oOTcyéTa.
Tpaexropus

[lepemenienne, CcKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTbD) u YCKOpPEHHE
MaTepualbHOM TOYKM, HMX IMPOCKUUU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJIOKEHHE CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHUs,
IyTU U NEPEMEIICHUS MATEpUaIbHON TOYKUA OT
BpEMEHU

CBoOoaHoe magieHre. Y CKopeHue cBOOOTHOTO
nagcHus

KpuBonuneiinoe JIBUKCHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepI/IaJILHOﬁ TOYKH 10 OKPYKHOCTH.
VYTrIi10Bast CKOPOCTB, JIMHENHAsA CKOpocTh. [leprnoa u
yacroTa. LleHTpocTpeMuTENbHOE YCKOPEHHE

TexHuueckue yCTpOﬁCTBaI CIIMAOMCETP, ABUKCHHC
CHapsAaA0B, HETIHBIC U PEMEHHBIC IIEPCAAYN




2.2

2.3

[Tpaktuyeckue paboTsl. VM3MepeHne MrHOBEHHOM
ckopoctd. MccnenoBaHue COOTHOLIEHUS MEKIY
IIyTAMH, IIPOMCHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JIBMJKEHUU C HAadaJbHOMN
CKOpPOCTBIO, paBHOW HyNw0. M3ydeHue IBUKEHUS
LIapHKa B BA3KOM KUIAKOCTHU. M3ydeHue NBUKEHUs
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

22.1

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

222

223

Macca tena. Cuna. [IpuHIMn cyneprno3uiuy Cuil

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

224

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

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbKEHHS U cuiia TpeHus nokosi. Koaddurment
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUU Tea
B JKU/IKOCTH HJIH ra3e

2.2.7

[MocTymarensHOoe M BpallaTeIbHOE JIBIIKCHUE
a0COIOTHO TBEPAOrO Tea

228

229

2.2.10

MOMEHT CHUJBI OTHOCHUTEIBHO OCH BpaIICHUS.
[Tieyo cunbl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

TexHuueckue YCTPOﬁCTBaI HNOAIIHUITHHUKH,
ABUIKCHUC UCKYCCTBCHHBIX CIIYTHUKOB

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

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

Nmnynbc  MarepuaibHOM  TOYKH,  CHUCTEMBI
MaTepHAIbHBIX  TOYeK. HMwmmynsc cuibl U
W3MEHEHUE UMITYJIbCA TEJIA

232

3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE
JBUKECHHE




233 Pabota cuibl
234 MONIHOCTE CHJIIBI
)35 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. llorenuansHas sHeprus
236 yhpyro nepopMupoBaHHON HPYKHUHBI.
o [MoTeHumanbHaS SHEPrus Tena BOIM3H
IIOBEPXHOCTU 3€MJIU
[ToTeHunanbHble U HENOTEHIMAIbHBIE CUIIBL. CBSI3b
3.7 paboThl HENOTEHIHMAJIBHBIX CHJI C HW3MEHEHHEM
o MEXaHUUYCCKOW DHEPrHH CHCTEMBI TElI. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUH
2.3.8 Yipyrue u Heylpyrue CTOIKHOBEHUS
239 TexHudyeckne yCTpOMCTBA: JBUKECHUE  PAKET,
o BOJOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[IpakTnueckue  pabotel.  W3ydenuwe  cBs3u
23,10 CKOpPOCTEHl  Ten  HIpu  HEyNpyrom  yzaape.

HccnenoBanue cBsA3U pabOThI CHIIbI C U3MEHEHHUEM
MEXaHUYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

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

Mogenu cTpoeHus ra3zoB, KUIKOCTEN U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEI[ECTBA HA OCHOBE
STHUX MOJIEJIer

Macca  monekyn.  KommuecTBO — BemiecTsa.
[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. lllkana remneparyp Llenbcus

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

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPIMM TEIIOBOIO  JBHIKCHMS
yactul rasza. [llkama remneparyp KenbBuna

VYpaBuenue Kianelipona — MeHaeneeBa. 3akoH
JlanbTOoHA




3.2

33

["azoBbIe 3akonbl. M30Mpo1iecchl B HACAIbHOM rase
C TIOCTOSTHHBIM KOJIMYECTBOM BEILlECTBA: U30TEpMa,
u30Xxopa, u3odapa

3.1.10

TexHUUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp

[IpakTnueckue paboTel. 3mepenue  macchl
BO3[yXxa B KJIaccHOM komHare. MccnengoBaHue
3aBHCHUMOCTH MEXJIy I[apamMeTpamMu COCTOSHUS
pa3peKEeHHOT0 raza

OCHOBbI TEPMOJINMHAMMKU

3.2.1

TepmonuHamuueckass — cucreMa.  BHyTpeHHssS
SHEPTHUsl TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
€€ U3MCHEHHUS

322

3.23

3.24

KonnuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusl OJHOATOMHOTO UJEAIbHOTO raza

Bunawr TeIUIoNEepelayun: TETUIONPOBOHOCTD,
KOHBEKLHUS, U3JIyYeHHe. TermnoéMKOCTh Tena.
VnaenpHasd TEIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akOH TepMoauHaMUKHU. [IpuMeHeHue

MEPBOro 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCAM.
I'padmyeckas uHTepIperanus paboThl ra3a

3.2.5

TeroBele  MammHbl.  [IpuHIUIBL  AEUCTBHS
TeryioBbIX MamuH. [IpeoOpa3oBaHusi sHeprum B
TerIoBbIX MammHax. Koadduiment mone3sHoro
nevictBust (mamee — KIIJ) TemiaoBoil MamivuHBI.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmomunamuku. HeoOGpatumocTtb
IIpOLIECCOB B IpupoJe. TeruioBble JBUTATENH.
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTPOMCTBA: JBUTaTeJIb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. M3MepeHue yaenbHOH
TEIJIOEMKOCTH

##PartH## AI'PETATHBIE COCTOSAHUSA BEHLIECBA. ®A30BbIE

INEPEXO/IbI

[TapooOpa3oBanue u KoHzaeHcanus. Vcmapenue u

3.3.1 KUIIEHUEe. YaenpHas TeIuloTa NapooOpa3oBaHMs.
3aBUCUMOCTH TEMIICPATYPHI KUIICHUA OT JaBJICHUA
330 AOcomoTHasT M OTHOCUTENIbHAas  BIAXKHOCTh

BO3Ayxa. HachlleHHbIi map




3.33

Teépnoe Temo. Kpucrammdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
Kkpuctayyibl. CoBpeMEHHbIE MaTepHAaIb

334

3.3.5

[InaBiieHne u KpucTauIM3anus. Y IeJbHas TEIioTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJIOBOro OajzaHca

3.3.6

TexHudyeckue  yCTpoOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIy4EHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHUCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

ITpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO31yXa

4.1

4.2

SJIEKTPOAMHAMUKA

OJIEKTPOCTATHUKA

4.1.1

4.1.2

OnexTpu3anusi Teia. DJEKTpUueckuil 3apsia. [lpa
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPHUKU U TTOJYIIPOBOAHUKHU

4.1.3
4.1.4

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

B3zaumopeiictBue 3apsaaoB. 3akon Kynona

DneKTpuuecKoe ToJIe. HanpsoxkéHHocThb
ANEKTPUYECKOro noiid. IIpuHuun cyneprno3unum.
JIuHUM HaNPSKEHHOCTH JIEKTPUYECKOTO TOJIS

4.1.8

Pabora CHII 3JIEKTPOCTATHYECKOTO HOJIS.
Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

[TpoBOJHMKM UM JUAJIEKTPUKU B IOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexkTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHcaTop. DeKTpoEMKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEPrusl 3apsuKeHHOTro
KOHJIeHcaTopa

TexHuueckue YCTPOMCTBA: JIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJICKTPOCTATHYECKas  3alIUTa,
3a3eMJICHHE  AJIEKTPONpPUOOPOB,  KOHJAEHCATop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

INOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

4.2.1

CPEJIAX

VYcenoBus CYIIECTBOBAHUSA OCTOSHHOTO
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIOCTOAIHHEBIN TOK




422

Hanpspkenune. 3akon Oma Ju1s yyacTka Lenu

423

424

DJIEKTPUYECKOE COINIPOTHUBJICHHUE. VYnenvbHoe
COINPOTHBIICHUE BEIIECTBA

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

4.2.5

Pabora snmekrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTpoiaBkymas cuia (mamee — IJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
aneKkTprueckoi nenu. KopoTkoe 3amMbpIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAMMOCTD TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METAUNIOB  OT
teMiiepatypbl. CBepXIIpOBOAUMOCTh

429

4.2.10

4.2.11

OnekTtpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITY4YKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
MIPOBOJIUMOCTh TOJYNPOBOJAHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI

BJICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAxX.
BJICKTpOJ'II/ITI/I‘leCKaH JUucconuanms. :‘)J'IGKTpOJ'II/IB

4.2.12

DneKTpuuecKkuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psd. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

4.2.13

TexHHUEeCKHe yCTpOUCTBA: aMIIEPMETP, BOJIBTMETD,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHMKa

4.2.14

[IpakTueckue paboThl. V3yueHue CMEIaHHOTrO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKAa TOKa U €ro
BHYTPEHHEro  compotuBieHus.  Habmionenue
JJIEKTPOJIN3a




11 KIIACC

Kon
pa3jiena

4

4.3

Koanposepsiemoro
IIpoBepsiemble 3JIeMeHTHI COeP:KAHUSA
3j1eMeHTa
DJIEKTPOAMMHAMUKA
##HPart##MAT HUTHOE I1OJIE. DJIEKTPOMATHUTHAS UHAYKIU A
431 IlocTossHnabIE MAarHUTBHI. BzaumopeiictBue
o MOCTOSIHHBIX MarHUTOB
MarnauTHoe noJjie. BeKTop MarHUTHOM UHAYKIUH.
439 [IpuHnun cynepno3unuu. JIMHMUM MarHUTHON
e uHayknud.  KapruHa ~— MHWE  MarHWTHOM
WH]IYKIIAU TI0JIS1 TOCTOSTHHBIX MarHuTOB
MarnuTtHoe noJje npoBogHuKa ¢ TokoM. KapTuna
JUHUHA MO AJIMHHOTO MPSIMOTO MPOBOJHHUKA U
433 3aMKHYTOT'O KOJIbLIEBOTO IPOBOJAHMKA, KATYILIKHU C
TokoM. OmneiT  Opcrena.  BzaumoneiictBue
MIPOBOJTHUKOB C TOKOM
434 Cuiia AMriepa, €€ MOJyJIb U HAallpaBJIEHUE
Cuna Jlopenma, e€ MOAyiab U HalpaBJICHHE.
4.3.5 JIBu>keHME 3apsKEHHOM 4acTUIbl B OAHOPOJHOM
MarHuTHOM noje. Pabota cubl Jlopenna
4.3.6 SIBneHune HNeKTPOMArHUTHON UHAYKITUU
4.3.7 IToTok BeKTOpa MarHUTHOW UHIYKLIUU
433 OAC wuHaykuuu. 3aKkoH AJIEKTPOMAarHUTHOM
o unaykiun Papazes
Buxpesoe snekrpuueckoe nose. C uHAYKINN
439 B IIPOBOJHUKE, ABUXKYIIEMCA IOCTYIATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NunykrtuBHOCTD. SIBNenune camouuaykimu. J/C
o CaMOMH/TYKIIHH
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA ¢ TOKOM
4.3.13 DIJIEKTPOMArHuTHOE TOJIe
TexHuueckue yCTpOICTBA: MOCTOSTHHBIE
4314 MarHuThI, AJEKTPOMATrHUTHI, AJIEKTPOJIBUTATEb,
o YCKOPUTEIH DIIEMEHTAPHBIX YaCTHII,
WHIYKIIUOHHAS T1€Yb
[IpakTuueckue paboThl. M3yueHue MarHUTHOTO
4.3.15 T0JIs1 KaTYILIKKU ¢ TOKOM. McciienoBanue AeicTBus

IOCTOAHHOIO MAarHuTa Ha paMKy C TOKOM.




HccnenoBanue  sABIEHUS  DIIEKTPOMATrHUTHOMN
MHIYKIHH

5.1

KOJIEBAHMA 1 BOJIHBI

MEXAHWYECKUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.1.1

KonebartenpHaas cucTema. CBoOopanbIe
KoJeOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amrmuTyaa u asza KoneOaHmit

5.1.2

5.13

[IpyxuHHBII MasITHUK. MaremaTuueckui
MasITHUK

YpaBHeHue rapMOHUYECKUX KOJIeOaHHi.

Kunemarnueckoen JUHAMHWYCCKOEC  OIIMCAaHUC
K0J1€0aTeIbHOTO JABHKCHUA

[IpeBpamienrie »HEPTUM TPH TAPMOHUYECKUX
KoneOanusax. CBS3p aMIUTUTYABI  KoJeOaHMiA
MCXOJHOH BEIMYHMHBI C aMIUIUTYJaMU KOJIeOaHUi
€€ CKOPOCTH M YCKOPEHHS

5.1.5

Konebarenbublit KOHTYP. CBobOoIHBIE
JJIEKTPOMAarHuTHhIE KOJEOaHUS B UACAIbHOM
KoJe0aTelnbHOM KOHType. AHAJIOrus Mexay
MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHBIMU
kosnebanusmu. @opmyna Tomcona

5.1.6

3akoH COXpaHCHUSA OHCPIruM B HUACAIBHOM
KoJ1e0aTeIbHOM KOHTYpE

5.1.7

5.1.8

BbIHyXJIeHHbIE ~ MeXaHHYecKHe  KoJeOaHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BeIHyXI€HHBIE
OJICKTPOMArHuTHBIC KoaeOaHusl.

IIepeMenHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.19

MOHIHOCTI) MEPEMCHHOTO TOKaA. AMHJ’II/ITYI[HOC u
JNCUCTBYIOIIEE  3HAYEHUWE CWJIbI TOKA W
HaIpsKEHUs

5.1.10

Tpancpopmarop. [IpousBoacTBo, mepemavya u
norpebieHue JIEKTPUIECKOMN SHEPIUH.
DOKOJOTHUYECKNE PHUCKHM TpPU  MPOU3BOJICTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
WCIIOIb30BAHUS 3IEKTPOIHEPTUU B
MOBCEAHEBHOM KU3HU

5.1.11

TexHnuueckue yCTpoiicTBa: ceiicmorpad,
AIIEKTPHUYECKUI 3BOHOK, JTMHUAH JIEKTpOTIepeiad

5.1.12

[IpakTrueckue paboThI. HccnenoBanune
3aBUCHMOCTH IEpHOJia MallbIX KojiebaHui rpy3a
Ha HUTH OT JUIMHBl HHATH W MAacchl TIpy3a.




UccnenoBanue mepeMeHHOTO TOKa B LEMHU U3
MOCJIeIOBATEILHO COSAMHEHHBIX KOHACHCATOPA,
KaTYIIKA U PE3UCTOPa

52

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuueckue BOJIHBI, yCIOBUS
pacnpocTpaHeHHUSI. ITepuon. CxkopocTthb
pacnpocTpaHeHust U JyinHa BosiHbl. [lonepeunsie
Y MIPOJI0TBHBIE BOJTHBI

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

523

3Byk. CkopocTh 3Byka. ['pOMKOCTh 3ByKa.
Bricota Tona. TemOp 3ByKa

524

525

5.2.6

ONEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3TYy4CHHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanuss BektopoB E, B wm v B
3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe

CBoiiCTBa JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
mpenoMiieHue,  moysApu3auus,  audpaxius,
uaTeppeperys. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

[[lkana »MeKTpOMarHUTHBIX BOJIH. [IprmMeHeHune
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHUMNBI  paguoOCBA3M U TEJICBUICHUSI.
Panuonokanusi. DneKTpOMarHuTHOE 3arps3HEHUE
OKpY’Karolllen Cpebl

528

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMAarHOCTHKA B
TEXHUKE W MEIHIMHE, pajxap, paavuoNpUEMHUK,
TEJIEeBU30p, aHTeHHa, TenedoH, CBU-neun

53

5.3.1

H#iHPartH##OII TUKA

[IpsimonuHeiiHOE pacnpoCTpaHEHUE CBETa B
oJHOpoHOM cpene. JIyd cBera

532

533

534

OtpaxkeHne cBeTa. 3aKOHbI OTPAKEHHUS CBETA.
[TocTpoenue n300pakeHH B MIIOCKOM 3epKajie

[Ipenomiienne cBeTa. 3akOHBI MPEIOMIICHMS
cBeTa. AGCOJIIOTHBIN MOKa3aTesb NPeIoMIICHUS

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi
yroJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcusi cera. CiOXHBIH cocTaB 0eIoro
ceera. [IBer




5.3.6

5.3.7

Cobwuparomue U paccenBaroImue JTUH3BL. ToHKas
auH3a. OOKYCHOE pacCTOSIHUE U ONITUYECKas cuia
TOHKOW nuH3BL. [locTpoeHue u300pakeHHd B
coOMpalIIUX W  PacCeUBAIOIIMUX  JIMH3aX.
®opmyJia TOHKOU JTUH3BL. Y BEJIMUCHHE, TABAEMOE
JIMH301

[Ipenensl  OPUMEHUMOCTH  T€OMETPUYECKOM
ONTUKHU

53.8

WnTepdepenius CBeTa. KorepenTnsie
WCTOYHMKH. Y CJIOBUSI HAOIIOIEHUSI MAaKCUMYMOB
U MUHMMYMOB B UHTEP(EPEHIIMOHHON KapTHUHE
OT IBYX CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB

539

Hudpakmus ceera. JudpakunonHas pemérka.
YcioBue HaOMOICHHUS TJIABHBIX MaKCHMYMOB
IpH TAJACHUd MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIUOHHYIO PEHIETKY

5.3.10

5.3.11

53.12

HOHHpI/ISaHI/Iﬂ CBCTa

TexHuuyeckue  ycTpoHMCTBA:  OYKH,  JIyIa,
¢doToamnmapar, MPOEKIIMOHHBIN amnmnapar,
MHUKPOCKOII, TEJIeCKOI, BOJIOKOHHAs ONTHKA,
nudpakMoHHas PeETKA, MOIIPOU

[IpakTuyeckue paboThl. M3Mepenne mokaszarens
MPEIOMJIICHUSI. HccnenoBanue CBOMCTB
nzobpaxxeHut B nuH3ax.  HaOmoxeHue
JMCTIEPCUU CBETa

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

['panuisl MIPUMEHUMOCTH KJIacCUYecKoi
MEXaHUKH. ITocTynaTsl TEOPUH
OTHOCUTENILHOCTH: WHBAPUAHTHOCTH  MOJYJIA
CKOPOCTHM  CBe€Ta B  Bakyyme, [PUHIIMII
OTHOCHUTEIBHOCTH DHHIITEHHA

OTHOCUTENBHOCTh OITHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHbI

3HCpFI/I}I " UMITYJIbC CBO60I[HOI71 JaCTUIIbI

6.4

CBs3p Maccel € DJHEpPrued W UMITYJIBCOM
CBOOOJTHOM YaCTHIIBI. DHEPTHS TTOKOST CBOOOTHOM
YaCTHULIbI

KBAHTOBAA ®U31KA

7.1

3JIEMEHTBI KBAHTOBOM OIITUKN

7.1.1

®oronbl. Dopmyna Ilnanka cBsI3u dHepruu
(¢hoToOHA C ero 4actoTol. DHEpPrust U HMIIYJIbC
dbortona




7.2

7.3

7.1.2

OtkpeiTie u wuccienoBanne (Hotodrddexra.
Omnpiter A.I'. CtoneroBa. 3akoHsl poTtodddexra

7.1.3

7.1.4

VYpaBuenue DOifnmrelina 1 GoTtodddekra.
«Kpacnas rpanuna» hotorddexra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena

7.1.5

7.1.6

XHUMHYECKOE IENICTBUE CBETA

Texuuueckue YCTPOMCTBA: ($hOTO3IEMEHT,
(dboTonaTuuk, conHevyHas 6aTapesi, CBETOIUOT

CTPOEHUE ATOMA

7.2.1

7.2.2

7.2.3

7.2.4

Mopenb aroma Tomcona. OnbiTel Pezepdopna
10 MCCJIEI0BAHUIO CTPOEHUS aTOMa.
[Ltanerapnas MoJenp aroMa

[Tocrynater bopa. M3nydenue u mnorsiouieHue
(OTOHOB MU MEpPexojie aTOMa C OJJHOTO YPOBHS
SHepruu Ha Jpyroi. Bumel cnexktpoB. Crnektp
YPOBHEW dHEPrUM aTOMa BOJOpPOAa

BoniHoBsie cBoiicTBa yacTuil. Bonubl ne bpoiis.
KopnyckynsipHo-BoIHOBOM Jyalli3M.
Judpakius 37eKTPOHOB Ha KpUCTaJIIaxX
CrnoHTaHHOE€ M BBIHYXKJEHHOE  HU3JIy4YCHHE.
VYcTpoiicTBO U IPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue YCTPOMCTBA: CIIEKTPaJIbHBII
aHanu3  (CHEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMITBIOTEP

[IpakTnueckue paboTHI. Habmonenue
JMHENHYaToro CHeKTpa

ATOMHOE APO

7.3.1

7.3.2

7.3.3

7.3.4

Metonanl HaAOJIFOIEHUS u perucrpauuu
3JIEMEHTAPHBIX YACTHII

OTkpeiTHE PalnOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeseneHuro  cocraBa
panuoakTuBHOTrO M3nydyeHus. CBoiicTBa anbda-,
oera-, raMma-u3J1y4yeHusl. Bnusinue
PalMOAKTHBHOCTH Ha KUBBIE OPTaHU3MBI

OtkpeiTHEe TpoTOHAa M HeWTpoHa. HykinoHHas
Mmojenb sanapa ['eiisenOepra — MBanenko. 3apsn
sanpa. MaccoBoe uucio saapa. M3oromnsl

Anbda-pacnan. DNEKTPOHHBIA U MO3UTPOHHBIH

6eTa-pacr1aL[. FaMMa-I/IBJ'Iy‘-IeHI/IC . 3akoH
PaaOaKTUBHOI'O paciiaza




7.3.5

OHeprus cBsI3U HyKJIOHOB B sIJIp€. SIIepHbIe CUIIBI.
JedexT macchl sapa

7.3.6

7.3.7

Snepusle peakuuu. JleneHre U CUHTE3 sAEp
Snepubiii  peaktop. TepMmosinepHbld CHHTES.

[IpoGieMb! 1 IEpCHIEKTUBBI SAEPHOI Y HEPTETHKH.
DKOJIOTUYECKHE aCIEKThI sIIEPHON IHEPreTUKU

7.3.8

OnemeHTapHble YacTULbl. OTKPHITHE O3UTPOHA.
dyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA

7.3.9

7.3.10

TexHudeckue yCTpPOWCTBA: HO3UMETp, Kamepa
Bunbcona, simepHblii peakTop, aToMHas bomba
[Tpaktnueckue pabotel. McciaenoBaHue TpeKoB
yacTuIl (110 TOTOBBIM (hoToTpadusim)

8.1

8.2

DJIEMEHTBI ACTPOD®U3UKU
Bupn 3Bé3nHoro Heba. Co3Be3aus, SpKue 3BE3HI,
MJIAHETHI, X BUIUMOE JIBHKCHHE

Conneunas cucreMa. IlnaHeTsl 3eMHOM TPYIIIIBI.
IInaneThI-ruranTel U UX CIITYTHUKH, KapJIMKOBLIC
mnaHeTsl. Manble Tena CoJIHEYHOM CHCTEMBI

8.3

Connane, ¢dorocdhepa u armochepa. ComHeqHas
AKTUBHOCTH

8.4

8.5

8.6

8.7

8.8

Hctounuk sueprun CoiiHiia v 3BE311

3BE3bI, UX OCHOBHBIC XapaKTEPUCTHUKHU: Macca,
CBETHUMOCTb, panuyc, TeMmueparypa, ux
B3aMMOCBS3b. [[narpaMma «CneKTpaJbHbIN Ki1acc
— CBETUMOCTB). 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTL «Macca —
CBETHMOCTbEY JUTSE 3BE3] TJIaBHOM
MOCJIEIOBATCILHOCTH

#i#Parf##BHyTpeHHee CTPOEHHUE 3BE3 L.
CoBpemeHHbIE IIPEICTaBICHUS 0
MPOUCXOXKACHUN U 3Botonuu CosHua U 3BE3N.
DTalbl KU3HU 3BE3

Mneunsii [1yts — Hama ["anaktuka. CnupanbHast
cTpykrypa l'amaktuku, pacmpeneiieHue 3BE3f,
ra3a u nelnu. [lonoxxenue u npuxenne ConHua B
lNamakTuke. [Tnockas " chepuueckas
HOJICUCTEMBI I allaKTUKU

Tunel ranakTuk. PaguorasakTHKU W KBa3apbl.
UYéEpHble ABIPHI B sipax rajJakTHK

8.9

Bcenennas. Pacmmpenue Bcenennoi. 3akoH
Xab6na. Paszberanme ramaktuk. Bospact wu




panuyc BceenenHoid, Teopust bonapmoro B3pbIBa.
Mogens «ropsiuert Bcenennoit». PenukToBoe
U3JIy4YEeHUE

8.10

MacmtaGHas CTPYKTypa Bcenennoii.
Meraranakruka. Hepeménnpie  mpoOiemsl
aCTPOHOMUHU




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

Kon IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTh yYMEHHN pPACIIO3HABATh (DHU3MYECKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

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

BCJIIMYMHAMHU, XapPaKTCPU3YHOIIUMU (1)I/ISI/I‘IGCKI/IG IpoueCChl

CdopMupoBaHHOCTh yMEHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJICKYJISIpHOH  (QU3MKM ¥ TEPMOJIUHAMMKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3inyaTh YCIOBUS
3 (rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIUi xapakTep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUsSI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOLECChI, HCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MNPUMEHHUMOCTH

Mojieniel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HESBHO 3aJJaHHOM (U3MUECKOM MO/EIbI0: HA OCHOBAHUHU
aHaJgn3a YCJIOBHS BBIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMyIbI, 3aKOHBI,
5 3aKOHOMEPHOCTH U  TOCTyJaThl  (U3MYECKUX TEOpud  mpu
UCIIOJIb30BAaHUM  MAaT€MaTH4YeCKMX METOJOB  pEIIEeHUs  3ajad,
IPOBOAMTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPeOyIONIEe TPUMEHEHHUS 3HAHUH U3
pa3HBIX pa3leloB IMIKOIBHOTO Kypca (U3MKH, a TaKKe MHTErpalluu
6 3HAHUM W3 JPYTrUX MOPEeIMETOB €CTECTBEHHOHAYUYHOI'O IMKJIA:
BBICTpAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOM Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U @HSquCKI/Ie SIBJICHUSA




Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMUS,
UCTIONIB3YEMBIMU B (PU3UKE: TPOBOAUTH TPSIMbIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAaIbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, OOBACHATH
MOJIy4YEHHBIEC PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEOPUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4€0OHO-UCCIIEI0BATENBLCKON  JIEATEIbHOCTH C  UCIOJIb30BAHUEM
nU(GPOBBIX  M3MEPHUTEIBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHM
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUN O palroOHaIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe pPa3yMHOM  HCIOJIb30BAHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAJIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnageHne pa3u4YHBIME  crioco0amMu  paboTbl ¢ uH(pOpMarmen
(U3NIECKOTO  COAEPIKAaHUSI C  HCIOJIB30BAaHMEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

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

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIUe
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI JUI aHaIu3a U
00BbsSICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

NEPEYEHB 3JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMBIX HA EI'3 1O ®U3UKE

Kon Kon
pa3jiena/reM 3JjieMeH IIpoBepsieMblii 3JIeMEHT COAepPKAHMS
18 Ta
1 MEXAHUKA
1.1 KHUHEMATHKA
111 Mexanndeckoe IBIKeHHE. OTHOCHTEIFHOCTh MEXaHHMYECKOTO JIBHIKCHHUSL.
B Cucrema oTcuéra
MarepuanbHast TouKa.
g | TpasKTOoL
E& pamiryc-BeKTop:
F(t)=(x(r) Wz ) =(2)),
TpaeKTOopIId,
IIepeMeleHIIe:
1.1.2 - - - - - X
Ar=r(t,)-1r(t)=r—n= '
= (Ax, Ay, A),
IyT5.
ClnoxeHIe HEPEMEH]EHIIﬁZ
A =40y + A,
CKOpOCTh MaTepHATIbHOM TOUKH:
. AF -,
L=— =]'|, :[Uz_.U1_.U_].
At [y g -
Ax , , ,
v =— =X,. AHAIOTIIMHO v, . =V,, b.=ZI,.
* A7 2
1.1.3 =0

CrnoskeHIe CKopocTeil: &, =0, + 0, -

Brruncienue nepemereHus v MyTH MaTepuaIbHON TOUKH MPU
MPSIMOJIMHEIHOM JBIDKCHUH BIIOTH OCH X TI0 TPpadUKy 3aBUCHMOCTH V,(t)




Kox Kox

pa3jiena/reM 3JieMeH IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS
bl T
- _ Ao -,
VCcKopeHHe MaTepHaIsHOI TOIKI: d = — =u'= [al_ .
AL | '
Au C , -
a = m“ =(v,),". amanorr4Ho a, = (v, ', a.=(v. ).
- L J J r =& Z 4
A0
PaBHOMEpHOE MPSIMOTUHEWHOE TBIDKEHHE:
x(t)=x0+voxtx(t)=xo+voxt
1.1.5
vx(t)—vOx=constvx(t)—vox=const
PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE IBHKCHHUE:
ats
x(t)=x,+u, t+-2
v (t)=uvu, +at
116 | a.=const
22 e
Uy, Y, =<a, ['\"2 '\"1]
U‘ T U'\
IIpi1 XBIDKEHIII B OHOM HANPABICHHH IyTh S = L1 _2.¢
CBo0OojHOE majieHue. Y CKOpeHHe CBOOOTHOTO TaJICHUSI.
Vi U
]
1.1.7 Mo a
0 X X
JIBKkeHHe Tena, OPOIIECHHOTO MO YTIIOM 0, K TOPH30HTY:




Kon
pasjaena/rem
bl

Kox
JJIeMeH
Ta

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

[.\'{f} =X, t Uyt =3 tU,cosa-f

-

gt . gt’
v(i)=v,+u, f+ 1T =1, +U,sina- r—"T

v.(t)=v,, +g1t=v,5ina— gt

g:=0
g, =—g=const

{u,ﬁ_ (t)=v, =u,cosa

KpuBonuneitHoe aBmwkenwne. JIBmkeHne MaTepHATBHON TOYKH TTO OKPY>KHOCTH.

VriioBas U IMHEHHAs: CKOPOCTb TOUKU: V=ORV=wR .

ITpy paBHOMEPHOM JBMKEHUH TOUYKH IO OKPYKHOCTH 0=2nT=2mvw=T2m=2mv
[enTpocTpemurensHoe YCKOpEHHE Touku: arc=v2R=w2Rauc=Rv2

=w2R . TlomHoe yCcKOpeHne MaTepruabHON TOYKH

TBépI[OC TECJO. HOCTynaTeJ’ILHOG 1 BpallaTCJIbHOC JIBUKCHUEC TBépI[OI‘O TECJ1a

1.2

JIMHAMUKA

1.2.1

WNueprmanbubie cuctemsl otcyéra. [lepsriif 3akon HetoTona. [TpuHnmn otHOCH-
TelpHOCTH [ ammirest

1.2.2

Macca Tena. IInotHoCTh BemecTBa: p=mVp=Vm

1.2.3

Cuna. Ilpunmun cymeprnosunuu cun: F paBHOmeHcTB=F1"+F2 +... Fpasnoseiicrs
=F1+F>+...

1.2.4

Bropoit 3akon Hetotona: mist Matepuansioit Touku B UCO F17=mal Fi=mai
; Ap =F AtAp=FAt nipu F =constF=const

1.2.5

‘FIE ‘[E:El

Tperuii 3akon HpioToHa 17151 MaTepuaibHbiX Touek: F127=—"F21Fi2=—F21

1.2.6

3aKOH BCEMHUPHOTO TATOTEHHS: CHITBI IPUTSDKSHHST MKy TOUCUHBIMHA MacCaMu
paBHbl F=Gm1m2R2F=GRomim2 .

Cuna tsoxectu. LleHTp TshkecTH Teja. 3aBUCUMOCTh CHIIBI TSDKECTH OT BBICOTHI h
HaJ TIOBEPXHOCThIO TuIaHeThl pamuycoM  Ro: mg=GMm(RO0O+h)2mg=(Ro
+h)2GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka: Fx=—kxFx=—kx

1.2.8

Cuna tpenus. Cyxoe TpeHHe.

Cuna tpenus ckonbxeHus: Frp=puNFmp=uN .
Cuna tpenus noxos: Fp<puNFmp<uN .
KoaddurpeHt tpeHus

1.2.9

Hasnenue: p=FLSp=SF.

1.3

CTATHKA




Kon Kon
pa3jiena/reM 3JieMeH IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS
bl Ta
i
1.3.1 }?
MOMEHT CHIIBI OTHOCHTENILHO OCH BpallleHHUS:
M| = FL, re | — mieyo cunbl F'F OTHOCHTENBHO OCH, IPOXOISIIEH uepes
TouKy O NMepreHANKYISIPHO PUCYHKY
LlenTp Macc Tena. LieHTp Macc cucTeMbl MaTepHaIbHBIX TOUEK:
132 r um=mlr]”+m2r2"+.. ml+m2+...rom=mi+mz+...miri+mara+....
B oxHOpoaHoM mose TskecTH (g =const)(g=const) HeHTp Macc Tela COBMaaaeT
C €r0 IEHTPOM TSDKECTH
VYcnosus paBHoBecus TBEpIoro Tena B UCO:
[M,+M,+...=0
133 | |F+F+...=0
1.3.4 | 3akon ITackans
1.3.5 | JaBnenue B sxuakocT, nokosiierics B UCO: p=p0+pghp=po+pgh
3axon Apxumena: F”Apx=—PBbITeCHFApx=—Psurrect ,
1.3.6 | ecnu Teno u xugkocts okosarcs B UCO, To FApx=pgVBeirecHFApx=pg Vserrecn
YcnoBue nnaBaHus TeNl
1.4 3AKOHbBI COXPAHEHU S B MEXAHUKE
1.4.1 | Mmnynbc marepuansHoii TOUKK: p =mv_p=mv
1.4.2 | Nmnynsc cucremsl Tent: p =pl +p2™+...p=pi+p2+...
3aKOH U3MEHEHUS U COXPAHEHHS MMITYJIbCA:
B CO Ap =A(p1 +p27+...)=F 1BHemHAt+F 2BHemHAt+... Ap=A(p1+p2
+...)=FlenenmAt+F2snenmAt+...;
a3 |® HCO , eciu Ap =A(p1 +p27+...)=0Ap=A(p1+p2+...)=0,
ecau F~1BHemn+F 2BHemH+. .. =0F  srewnt F2pseumt... =0
PeakTuBHOE BHKEHNE
F
1.4.4

Ar X

PaboTa cuiisl Ha MajoM NEPEMCIICHU M




Kon Kon
pa3jiena/reM 3JieMeH IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS
bl Ta
A= |}5| |.-'l'|.f| -cos =F_ - Ax
—
o F
D

1.4.5 MOIIHOCTD CHIIBL:

ecnu 3a Bpems AtAt paboTa cuiIbl U3MEHSIETCS Ha , TO MOIIIHOCTD CHJIBI
Ad
P=— =F-v-cosa
At Ar—

Kunernueckast sneprus MmarepuaibHoi Toukn: Exna=mv22=p22mExus=2mv2

146 | 2mee

o 3aKOH U3MEHEHHS KHHETHYECKOM SYHEPTHH CUCTEMbI MaTEepUAIbHBIX TOYEK:

B UCO AExun = A1+ A2+ ...
[ToreHumanbHas 3HEPrud:
g noreHraibHbIX cil A12=Elnorenu—E2norenun—=AEnorennd12=E1norenu
—E2noreni—=AFEnorenr .

1.4.7 | IloTeHumanbHAas 3HEPTUA MaTePUAIBHON TOUKU B OJTHOPOAHOM IOJIE
Tsokectr: Enorenn=mghEnoresui=mgh .
[MoreHnmansHast 3HEPTHSI YIPYTO AePOPMUPOBAHHOTO
TCiaa. EHOTCHH:kxzzEHOTeHuzszZ
3aK0H U3MEHEHUS U COXPAHEHHS MEXaHNIECKOW SHEPTHHU:
Euex = Exam * Enorern.

1.4 8 B IICD "j"EMEK = ifjiIEI:-EK HEIIOTEHLI. CHIIY
B IICO AE,:x = 0, €CII Agcex renoresm cuz = 0

1.5 MEXAHUWYECKHME KOJIEFAHM U BOJIHBI

1.5.1

FapMOHI/I‘ICCKI/IC KOJIcOaHUs MaTCpHaJ'IBHOﬁ TOYKH. AMH.]'H/ITYI[& u (1)333 KOJIe-
Oanuii. KunemaTnueckoe omnucaHue:




Kox Kox
pa3jiena/reM 3JieMeH IIpoBepsieMblii 3JIeMEHT COAepPKAHMUS
bI Ta
x(1) = Asin| @t +o, ).
]
v (f=x'.
a(=(v, ), =—ox)=a +x=0.
TJI€ X - CMEUICHHE U3 PaBHOBECHSL.
Junamuyeckoe onrcanue: max=—kx,max=—kx, rue k=mw2k=maw2. 310 3Ha4YUT,
gto Fx=—kx.Fx=—kx.
DHepreTHUecKoe ONMMUCcaHne (3aKOH COXPAHEHHSI MEXaHUIEeCKOU dHEPTUN ):
3 3 ol 5l
mu” bt omu . kA4
- 4+ = L
2 2 2 2
CBs13b aMIUTATYIBI KOJICOAHUH CMEIICHUS MaTEPHATIBHON TOYKH ¢ aMIUTATYIaMH
KoJieOaHu e€ CKOPOCTH U YCKOPEHUSI:
=
Upe =04, @ =04
[leprox n yacToTa KoJeOaHuii:
2m 1
T = —_ =
)] Y
[Teprox MabIX CBOOOTHBIX KOJIEOaHMH MATEMATHIECKOTO MasTHUKA!
T'=2n d
1.5.2 = s, =
g
Ilepuon cBOOOIHBIX KOTEOaHUH IPY>)KUHHOTO MasITHUKA!
m
T=2n|—
1.5.3 Brinyxaennsie konebanus. Pezonanc. PesonancHas kpuBas
ITonepeunbie W TPOAONIBHBIE BOJIHBI. CKOPOCTH paclpoOCTpPaHCHUS W JTHHA
BOJIHBL: A=vT=vvA=vT=vv
1.5.4
WuTepdepeHnus v qudpakiys BOJIH
1.5.5 | 3Byk. CKOpOCTh 3ByKa
2 MOJIEKVYJISIPHA S ®U3UKA. TEPMOJVHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mogenun  ctpoeHus  Tra3oB, OKuAKOocTed u  TBEpAbIXx Ten.  Ilycth
TEPMOJAMHAMUYECKas CHCTeMa (Teno) COCTOUT W3 N OJMHAKOBBIX MOJICKYIL.
2.1.1 Torna xonuuyectBo BemectBa V=NNA=mpv=NaN=um ,
rae NANA — gmcino ABOraapo, m— macca CHUCTEMBI (Tena), W — MOJsIpHas
Macca BelecTBa
2.1.2 | TemoBoe nBmXEHNE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsaumoeiicTBie yacTHIl BElECTBA
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Jnddysus. BpoyHOBCKOE IBMKEHNUE

2.1.5

Monens uneanpuoro raza B MKT

CBs13p MEXAY AaBJICHUEM U CpeI[HefI KHHETHYECKOM 3Heprnef/'1 NOCTYyNAaTCJIbHOIO
TCIIOBOTO ABMKCHU MOJICKYJI UACAJIBHOT'O Ira3a (OCHOBHOC YpaBHCHUEC MKT)

1 = 2 (mp*) 2. —
p=-mavr-=—n-| — =—N-£,_.
3 3002 3

rje mo — Macca oHoi MoJieKyJbl, n=NVn=VN - KoHIeHTpalys MOJIEKYJI

AobcomroTHas Temneparypa: T =t +273K

Cesi3p  Temmeparypbl raza CcO CpeiHeM  KHHETH4YeCKOM  sHepruei
HOCTYNATEIbHOTO TEIIOBOTO ABMKEHUS €r0 MOJIEKYIL:

5

I 2
e = =EkT
\ 2

e 2

VYpapuaenue p = nkT

2.1.10

Mogens naeanbHOro raza B TEpMOJANHAMUKE:
(Vpaprerme Merrerneesa — Kiareipora
| BEIpaskeHHe 114 BHYTpeHHEH SHepIHH
VpaBHeHHe MeHeneeBa — KianeiipoHa (OpHMeHHMBIE (
3allici):

pRT

pV=%RT = vRT = NkT, p=E.

BripaKkeHIle 11 BHyTpeHHell 3Hepriil 0JHOATOMHOIO HIIeal

raza (IIplIIMeHIIMEBIe (JOPMEI 3aIIICH):

L‘=%vRT =%NH _3 MR —ve, T = %pV

2

2.1.11

3aKkoH JIaJ'ILTOHa JUIA 1aBJICHHUSA CMECHU Pa3pEKEHHBIX I'a30B!:
p=pl+p2+...p=pi+p2+...

2.1.12

W3omporiecchl B pa3pesKeHHOM Ia3e ¢ MOCTOSIHHBIM 4uCIoM Mojiekyn N (¢ mo-
CTOSIHHBIM KOJIMYECTBOM BEIIIECTBA V):

m3orepma (T = const): pV = const
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nzoxopa (V = const): pT=constTp=const ,
u3o0apa (p = const): VI=constTV=const.
I'padmueckoe npencrapieHne u3onporeccos Ha pV-, pT- u VT- nuarpammax.
OOBemMHeHHBIH Ta30BbIi 3aKoH: pV T=constTpV=const
JUIS IOCTOSIHHOTO KOJIMYECTBA BELIECTBA V.
Hacrimennsie 1 HeHaCHIIEHHBIE TTaphl. KauecTBeHHAS 3aBHCUMOCTD TNIOTHOCTH

2.1.13 | u naBieHUs HACBILIEHHOTO NIapa OT TEMIIePaTyphl, UX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa
Braxxnocts Bo3myXa.
OTHOcUTeNnbHAs

2.1.14 | Bnaxsocts: ¢=pnapa(T)puaceinapa(T)=pnapa(T)puaceimnapa(T)p=puacsmumnap
a(T)prapa( T)=pracsmmapa( T)puapa(T)

2 1.15 Uzmenenue arperaTHbIX COCTOSTHHIA BelIecTBa: ucrapeHue
¥ KOHZACHCANNS, KHIICHNE KUIKOCTH

2 1.16 Nzmenenue arperaTHbIX COCTOSIHHH BellecTBa: TUTaBJICHHUE
Y KpUCTAJLTU3AIHS

2.1.17 | IlpeoGpazoBanue sHEprun B (ha30BBIX IEPEX01ax

2.2 TEPMOJIMHAMUKA

2.2.1 | TenmoBoe paBHOBECHE U TeMIIEpaTypa

2.2.2 | BHyTpeHHsIS SHEPTUs

223 Termonepenaya  kak  cnoco®d  M3MCHEHHsS  BHYTPEHHEH  JHEpPrHUH
6e3 copepuieHUs paboThl. KOHBEKIHS, TEIIONPOBOIHOCTD, H3TyUCHHE

oy KonuuecTBo TeMIOTHL.
Y nenpHas TemI0EMKOCTE BemecTBa ¢: Q=cmATQ=cmAT
VYaenvHas TemoTa mapoodpasoBanus L: Q = Lm.

2.2.5 | YnaenbHas TemioTa miasieHus A: Q = Am.
VY menbHas TEIIoTa CropaHus TommmBa q: Q = gm

206 DnemeHTapHas padoTa B TepMoauHaMuke: A=pAVA=pAV.
Brraucnenne paboTsl o rpaduKy mporecca Ha pV-auarpamme
ITepeorit  3axkoH  TepmoauHamuku: Q12=AU12+A12=(U2-U1)+A12Q12=AU12

2.2.7 | FAr=(U2-U)+A12
Anmabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1—U2)=AU12

2.2.8 | Bropoit 3akoH TepmoguHamMuKH. HeoOpaTHMbIe MpOIecCh
[Mpunnune: aeiicTBus TeroBbix MammH. KITJT:

229 | = Ao _ Querp [Ore] _ 1- Ouc|

Qrcu*p QHIH“F Quarp
2.2.10 | Makcumansnoe 3Hauenue KII/I. Huxkn Kapno:
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Max M =My = —— =

2.2.11

YpaBHeHue TemioBoro 6ananca: Q1+Q2+Q3+...=0Q1+Q2+Q3+..=0

OJIEKTPOJIJMUHAMUKA

3.1

OJIEKTPUYECKOE ITOJIE

3.1.1

OnekTpu3zanust Ten W e€  TPOSBICHUS.  OJEKTPUUECKHA  3apsil.
Ba BUJA 3apsza. DneMeHTapHBIH 3JIEKTPUIECKUN 3apsi.
3aKOH COXpaHEHHsI ANEKTPHUUECKOro 3apsa

BzaumoneiictBue 3apsnoB. Toueunsie 3apsasl. 3axkon Kynona:
B OJTHOPOJTHOM BEIIECTBE C TUIEKTPUUECKON MPOHUIIAEMOCTBIO E€

F:k|§"1|'|:7: __1 _|§"1|'1‘-'_?:
&1 4mee, 17

OnexTpuueckoe moje. Ero aeficTBre Ha 3J1eKTPUUYECKUE 3apsiibl

HanpsmxEHHOCTB dIeKTpuIecKoro noist: B =F qupo6GHbIitE=qnpocusiiF .
[Tone Toueunoro 3apsna: Er=kqr2Er=kr2q ,
-
onHoponHoe noxne: E =const.E=const.
KapTtuns! nuHui HanpsHKEHHOCTU TUX MOJIEH

IToTeHuMaNBEHOCTD AIEKTPOCTATUIECKOTO TIOJS.

Paznocts moTeHumanoB u HampspkeHue: Al12=q(¢1-¢2)=—qAd=qU.A12=q(¢1
—$p2)=—qA¢p=qU.

INoTennmansHas SHEPrys 3apsAza B dIeKTpocTaTndeckoM nose: W=qdoW=qao,
A=—AWA=—AW

[ToTeHmma anekTpocTaTndeckoro noist: ¢=Wqp=qW
CBs13p HaNpPsDKEHHOCTH TMOJS M Pa3HOCTH IMOTEHLHAIOB A OJAHOPOAHOTO
anekrpocratuueckoro nomus: U = Ed

[Tpuammn CYHIEPIIO3UIIAU DIIEKTPUYECKUX
noneit: E'=E"1+E " 2+....0=¢1+¢2+...E=E1+Ex+...,p=p1+¢p2+...

[TpoBOMHUKH B BIIEKTPOCTATHIECKOM IIOJIE.
YcnoBue paBHOBeCHS 3apsiioB: BHyTpy npoBoaHuka E1=0E1=0 , BHyTpHu u Ha
MIOBEPXHOCTH IIPOBOIHUKA () = CONSt

HI/ISHGKTPI/IKI/I B JJICKTPOCTAaTUYCCKOM II0JIC. JII/IBHCKTpI/I"IeCKaH MMPOHUTIAEMOCTDH
BCHICCTBA €

Konnencarop. Onexkrpoémkocts koHneHcatopa: C=qUC=Uq .
DnekTpo€MKoCcTh Tockoro kKonaeHcaropa: C=ge0Sd=eC0C=degoS=<Co

3.1.10

HapannenLHoe COCOAUHCHUC

KoHaeHcaTopoB: q=ql+q2+...,U1=U2=...,Cnapann—C1+C2+...q=q1+q2+...,U1
=U2=...,Cuapamn—C1+C2+...

HOCJ’IC,I[OB&TCJ'IBHOC COCIUHCHUEC KOHACHCATOPOB!:
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U=U1+U2...,q1=q2=...,1Cnocn=1C1+1C2+...U=U1+U2...,q1=q>=...,Crocn 1 =C11
+C21+...

3.1.11

Oneprusi 3apspkeHHOro KoHpaeHncaropa: Wce=qU2=CU22=q22CW=2qU=2CU>
=2Cq2

3.2

3AKOHbBI IIOCTOAHHOI'O TOKA

3.2.1

Cuita ToKka:
=29

ITocrostHubIi TOK: I = const
Jns moctositHHOTO TOKa q = It

322

VYc10Bus CyIECTBOBAHUS MIEKTPUUECKOTO TOKA.
Hanpsoxenue U u 9JIC E

323

3akon Oma mis yyactka nenu: [=URI=RU

324

DJeKTpUYecKoe CONPOTHBICHHE. 3aBUCHMOCTh CONPOTUBIEHHS OJHOPOIHOTO
NOPOBOJHHMKA OT €ro JUIMHbI U CEUYCHHUs. YJIeNIbHOE COIPOTHBICHHUE
BemectBa. R=pISR=pSI

3.2.5

Hctounuku toka. DJ]C ucrounuka Toka: E=AcroponnuxcunqE=qgAcroponsnxcun
BHyTpeHHee conpoTHBIIEHNE HCTOYHNKA TOKA

3.2.6

3akon Owma s monHOW  (3aMKHYTOM)  anekTpuyeckodt  mermm: E
=1IR + Ir, otkyna [=ERr/=RrE

E.r
= R

3.2.7

[TapamtenbHOE COeTMHEHHE TPOBOTHUKOR:

I=li+I2+ .., Ul =U2=.., IRmapann=1RI1+1R2+...Rnapann | =R11+R21+... .
[TocnenoBaTenbHOE COEAMHEHUE TPOBOIHUKOB:

U=U1+U2+.., 11 =I2= .., Rmocn=R1+R2+...Rnoci=R1+R2+...

3.2.8

Pabota snexrprueckoro Toka: A = [Ut.
3akoH Jxoyms — Jlenna: Q=I2RtQ=DRt .
Ha pesucrope R:Q=A=I2Rt=IUt=U2RtR:Q=A=DLRt=IUt=RU>2t

329

MOMIHOCTh 3IEKTPUIECKOTO TOKA:

A4
P=—0 =IU

Af {40

TemnoBas MOLTHOCTD, BBIAENAEMAsI HA PE3UCTOPE:
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=
r=rr=-L—
R
Mo1HOoCTh UCTOYHMKA TOKA:
AA
B = % =EI
Ar—»0
CBoOOIHBIE HOCHUTEH JIICKTPHUUECKUX 3apsI0B B IMPOBOAHUKAX. MeXaHH3MEI
3.2.10 | mpoBoguMoCTH TBEPIABIX METAJJIOB, PACTBOPOB M PACILJIABOB 3JIEKTPOJIHUTOB,
rasoB. [lomynpoBoauuku. [101ynpoBOHUKOBEIH U0
3.3 MATHUTHOE I1OJIE
MexaHudeckoe B3auMOJICHCTBHE MarHUTOB. MarHuTHoe moJjie. Bektop MaruuT-
HOU uaaykmu. [prammmn CYIEPIIO3HIIH MarHUTHBIX
3.3.1 | noneii: B’=B”1+B"2+...B=Bi1+B2+...
JIMHYY MHAYKIUA MarHuTHOTO mojs. KapTuHa JTUHMN MHIYKIIUH MarHUTHOTO
T0JI51 TIOJIOCOBOT'O ¥ MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB
OmeiT Opcrena. MarHuTHOE TMONe MPOBOJHWKA ¢ TOokOoM. KapTwHa nwHUN
WHIYKIIMA MAarHUTHOTO TIOJIS JJIMHHOTO IPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
332 KOJIBLIEBOTO IPOBOJIHHUKA, KaTyLIKHA
C TOKOM
Cuna Amriepa, e€ Hanpanienue u Bennurnna: FA=IBlsinaFa=IBlsina , tae o —
333 YrOJI M1y HAaNpaBJIEHUEM TIPOBOIHUKA U BEKTOpoM B~ B
Cumna Jlopenmna, e€¢ Hanpasnenue u BeamunHa: FJlop=|qlvBsinaFiop=|q|lvBsina
3.3.4 | rae o — yron Mexay BeKTopaMu V'V U B'B . JIBmKeHHE 3apsKEHHON YaCTULIBI
B OJHOPOAHOM MArHUTHOM II0JIE
34 DJIEKTPOMATHUTHAS UH YK
ITorok BexkTopa MmarHuTHON MHAYKIMH: ©@=BnS=BScosa®=BnS=BScosa
74 / B
34.1 g
S
3.4.2 | SIBnenue anekTpoMarHuTHOW MHAYKIUH. DJC HHIyKIIUN
3aKOH 3JIEKTPOMarHuTHOM UHAyKuuu Dapanes:
343 AD

At Af =)

344
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—

DJIC MHAYKIUHK B IPSIMOM HPOBOJHUKE [UIMHOIA 1, BIKyIEMCS

co ckopocTei0 Vv (Vv LI")(vLl) B 0HOPOIHOM MarHHTHOM

noste B: |Eil=BlvcosalEil=Blvcosa

, TZIE 0. — YTOIl MEXIy BEKTOPOM B ¥ HOpMAJIBIO NN K IIIOCKOCTH, B KOTOPOM
nexar Bektopsl ['uv ' Iluv ; ecin 'l LL B°B,uv'v 10 |Eil=Blv|Eil=Blv

3.4.5

ITpaBuiio Jlenua

3.4.6

NunyktuBHoCcTh: L=®IL=ID , nm @ = LI
Camonnnyknust. 3C caMOUHITyKIIHH:

A
E. =— ~ =—1II

—0

3.4.7

OHeprus MarHUTHOTO MOJISt KATyIIKH ¢ TokoM: WL=LI22Wi=2LD

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHMA U BOJIHBI

3.5.1

Konebatenmpuprii koHTYyp. CBOOOAHBIE JICKTPOMArHUTHBIE KoJeOaHHUS B
UJICaIbHOM KOJIE0ATEbHOM KOHTYDE:

[0(1) = Gummsin( o+ 0y}

]I[ t)=q, =g, cos|of+@,)=1__ cos|of+q,]
®opmyna Tomcona: T=2nLCT=2nLC , otkyna o=2nT=1LCw=T2m=LC1 .

CBs13b AMINIMTYBI 3apsaa KOHACHCATOpa C aMl'[.]'IPITy,I[OfI CHWJIBI TOKA ITpH CBO6OZ[-

HBIX DJICKTPOMArHUTHBIX KoJIeOaHMsIX B nacaaibHOM KoJie0aTeILHOM KOHTYpPC:

gm:—

L)

352

3aKOH COXpaHEHHs HEPTUH B UCAILHOM KOJIe0aTeIbHOM KOHTYpE:
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3.5.3 | BeIHYXICHHBIC AIEKTPOMArHUTHBIC KoJleOaHus. Pe3onanc

[Tepemennsiii Tok. [Ipon3BoacTBO, mMepenaya U MOTPEOICHUE AIEKTPHUUSCKOM

SHEPTUU
334 \cUu? LI* cu’_ LI
+ = = = const.
CBoiicTBa 93JIEKTPOMAarHUTHBIX BOJH. B3auMmHas OpHEHTalUs BEKTOPOB
355 . I
B 2JIEKTPOMAarHUTHOM BosiHe B Bakyyme: E' 1B 1c E1Blc
3.5.6 [lkana >IEKTPOMATHUTHBIX BOJH. [IpUMEHEHUE SIEKTPOMATHUTHBIX BOJH

B TCXHHUKE U 6I>ITy

3.6 OIITHKA

[IpsiMonnHENHOE paclpocTpaHEHUE CBeTa B OAHOpPOIHOW cpene. TouedHblit

3.6.1
HCTOYHUK. JIyd cBeTa
3aKOHBI OTpakeHHUs cBeTa. a=Pa=f
alp
3.6.2

YOI

3.6.3 | IlocTpoeHne n300paKeHHH B TUIOCKOM 3epKaJie

3aK0oHBI IPEJIOMIICHHS CBETA.

[Ipenomnenwue ceeta: nlsina=n2sinP.nisina=n2sinp. .

AOGCONIOTHBIN IMOKA3aTeIb MPEIOMIICHHUS: NAOC=CVNa6c=VC .

OTHOCHUTENBHBIH [TOKA3aTeNb NPEeTOMIEHHS: NOTH=n2n1=v1v2nomm=n1n2=vavi1 .

ny
o

3.6.4
U5

Xon nay4eil B Ipu3Me.
\"1 = \'1 - .ir.i']-}.l = .”2}.2

COOTHOIIICHHE YaCTOT M COOTHOIIICHHE JJIMH BOJIH IPpH NIEPEXOAC MOHOXPOMATH -
YCCKOT'0 CBE€TA YCPE3 IrpaHUly paszciia ABYX ONTUYCCKUX CPECI:

3.6.5
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Hy< My Hiy

hy

ﬂup

I[NonHOE BHYTpEeHHEE OTPAXKECHHUE.

IpenenbHbIA yroa HOMHOTO BHYTPEHHEr0 OTpaxeHus: Sinarnp=1note=n2nlSinamp
=noml=n1n2

3.6.6

Cobuparomiye 1 paccenBaromue JuH3bl. ToHKag InH3a. POKYCHOE paccTOsHHUE
U OIITUYECKas cHia TOHKOU uH3bl: D=1FD=F1

3.6.7

®opmyna Toukoit muu3el:  1d+1f=1Fd1+f1=F1
YBenuuenwue, naBaemoe yimH30i: ['=hH=|{|d['=Hh=d|f]

d T+

H F

F\ h
f

R

B cnyuae paccenBaroniei JTUH3BIL:

3.6.8

D<0=F=1D>0,D<0=F=D1>0,

I'=hH=[fld<1I'=Hh=d|fI<1

XoJ dyda, IPOMIEIIETO JHH3Y MO IPOU3BOIBHBIM YIJIOM K €€ TJIaBHOH ONTH-
geckoil ocu. IlocTpoeHne M300pakeHMH TOYKM M  OTpe3Ka  MPSIMOM
B COOMPArONINX M PACCENBAIOIINX JIMH3AX U UX CHCTEMax

3.6.9

doToanmapar Kak ONTHYecKui mpudop. I'na3 kak onTudeckas cucteMma

3.6.

Wntepdepenist cBeta. KorepeHTHBIE HCTOYHHUKA. Y CIIOBHS HAOIIONCHIS
MaKCHIMyMOB ¥ MHHHUMYMOB B HHTep(OEPCHINOHHOH KapTHHE OT IBYX

CI/IH(l)aSHLIX KOI'€PCHTHBIX UCTOYHUKOB!

)
MAKCIIMYMET — A= Em:: m=0,£1.+2 +£3

e

i
MITHIMYMBI — it.:{zm+l_];, m=0,+1,+2 +3___

£

3.6.11

Hdudpaxmus cera. udpakimonHas pemerka. Y cioBrue HabII0ICHNS TIIaBHBIX
MaKCHUMYMOB IIPY HOPMAJIBHOM MaIeHUN MOHOXPOMAaTHYECKOT0 CBETA C AJTHHOM
BOJIHBI A Ha penIéTKy ¢ nepuojom d:
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dsingm=mA,m=0,+/—1,+/-2,+/-3,...dsinpm=mA,m=0,+/—1,+/-2,+/-3,...

3.6.12

Jucnepcus cBeta

KBAHTOBA ©OU3NKA

4.1

KOPITY CKVYJISIPHO-BOJIHOBOU JIY AJIM3M

4.1.1

I'mnoresa M. ITnanka o kBantax. @opmyna [ranka: E = hv

®otonbl. Dueprus porona: E=hv=hcA=pcE=hv=Ahc=pc .
Nmnynbe potona: p=Ec=hvc=hAp=cE=chv=Ah

®Doroapdexr. OnbiTel A.I'. Cronerora. 3akonbl hoToddpdexra

VYpaBHenue DitHmTeHa 11 oTodddekra:

Edorona=Apsixona+Exkuamax, Edorona=ABBIXOa+ Exnnma,

rae , Ehorona=hv=hc\,Eporona=hv=Ahc, Apbixoma=hvkp=hcAkpAssxora=hvip
=Axphc

Exuamax=mv2max2=eU3anExmamax=2mv2max=eUsan

JlaBneHue cBeTa.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO IMOBEPXHOCTh U HA TOJTHOCTHIO
MOTJIOMIAOIIYI0 TTIOBEPXHOCTh

4.2

OU3SUKA ATOMA

4.2.1

[InaneTapHas Mojenb aToMa

422

IMoctynatel bopa. M3ny4yenue u mornomieHne GOTOHOB MPH MEPEX0e aToMa C
OJIHOTO YPOBHS SHEPTUH Ha APYTrOM:

he
II'id'h'lljunulr = 3 = |En _Em|

Y

423

JIuneiuaTsle CIEKTPBIL.

Cnextp ypoBHeil 5Hepruu aTomMa BOAOpoAa:

_ —13,63B

Fu

E

"

, n=123 _.
n

4.3

OU3UKA ATOMHOI'O SAJIPA

43.1

Hyxnonnas mozaens siapa [eiizen0Oepra — MiBanenko. 3apsia sapa. MaccoBoe uuc-
710 sinpa. M3otomnsl

432

PannoakTHBHOCTE.
Anwda-pacnan:

A A4 4
ZX—>75Y + ;He
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Bera-pacnan.
OnexTpoHHbINA B-pacnan;

A A 0~
2 X—= Y+ je+v,

[To3uTponHsIii B-pacnan:

A A 054 v
sX—= oY + e+ v,

FaMMa—HSJ’Iy‘-IeHI/IC

3akoH paguoakTuBHOTrO pacnana: N(t)=NO*2—tTN(t)=No*2r- .
4.3.3 | Ilycte m — Macca pamnoakTWBHOTO BemiecTBa. 1orma m(t)=m0*2—tTm(t)=mo
*2 7

4.3.4 | Snepusie peaknun. [enenne u cuATE3 SAEp




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

®duzuka. 10 knacc: yueOHUK U1t 00111€00pa30BaTENbHBIX OpraHU3alui
0a30BbIi U yriyosneHHbIN ypoBHau / I'.S1.Mskumes, b.b.byxosues, H.H.
Corckuit; nox penakiuein H.A.IlapdentreBoit. - 7-e uzpanue — M. :
[Ipocsemenne, 2023. — 432 c.- un (Kiaccuueckuii kypc).
®uzuka. 11 knacc: yueOHUK U1 00111€00pa30BaTENbHBIX OpraHU3alui
0a30Bblii U yriyosneHHbI ypoBuau / I'.S1.Msikumies, b.b.byxosues, H.H.
Corckuit; nox penakiuein H.A.IlapdbentpeBoit. - 9-e uzmanue — M. :
[Ipoceemenue, 2021. — 432 c.- un (Knaccuueckuit kypc).
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://class-fizika.narod.ru/index.htm
http://school-collection.edu.ru/
https://www.yaklass.ru/
OBPA3OBATEJIBHBIE PECYPCHI IPUOBPETEHHBIE HA
CPEACTBA I'PAHTA
[Mudposas nabopaTopus o ¢usnke (MpodUIbHBIN YPOBEHB) CO CTORKAMHU JIJIs
XpaHeHUs
Nurepaktusnas nanens EDFLAT EDF-75CTM3 ¢ BbluncauTebHBIM OJI0KOM
OPS nng nanenen
Yuebnas monynbHas cradius Dobot MOOZ 3DF Plus (381) B koMIuiekTe ¢
HabopoM

APM yuurens ¢ Web-kamepoii, MukpodoHoM, mpeaycraHoBieHHo 110
Hoytoyk Acer 15.6" Intel N100 0,8I'TL (3,4 Ty Turbo) O3V 8192M6



becripoBoiHOM MapIpyTU3ATOP
Be6-kamepa Logitech HD Webcam C310 960-00 1065 HD Pro USB 2,0 1280x720

Ha6op mudposoii mpodeccuoHanbHbId METPUUECKUN 7 TIPEAMETOB
[ranrenmupkyns mudponoit 0-150mm/0-6", 01Mm/0,0005"/1/128"
[IITaHreHIUPKYJb C KPYrOBOM IIKAJIOW NMOBBIIEHON Haa&xHOCTH 0-150MM, 0, 1MM

M ranrennupkynb 0-150mMm Inforce

MuxkpoMeTp riaakui ¢ TEIION30IAIUOHHON Hakaaakoun 0-25mm, 0,01 Mm
Muxkpometp uudposoii [P65, 0-25mMm/0,001mm/0,00005"

Tpéxtoueunsrit HyTpoMep (40-50MM, ¢ yCTaHOBOUYHBIM KOJIBIIOM 40MM)
HyTtpomep 351eKTpOHHBI MUKpOMETpUYECKU TpexTodueuH. 40-50mm ¢
YCTAaHOBOYHBIM KOJIBIIOM

Hytpomep 35-60mm 0,0 1mm

Dkcnentpuueckoe crormopHoe Koo CNIC 1.50 d-50x18.3MM NOAMIUITHUKY

Nunukarop mudposoit 0-12.7mm/0-0,5, 0,01mm/0,0005"

[MudpoBas nusmepurenpHas rojioBka

Nuaukartop yacoBoro tuna, 10mmMm, 0,01 MM mtockast KphIliKa, MOJMIUITHUKY Ha
kamHusx, ISO

Nupukartop vyacooro tuna, 0-10mm, 0,01 MM mmockast Kpbliiika

Nuaukarop peraaxkHoii-3youatsiii 0,2mm, 0,001 MM

[udposoii mrranrenuupkyb 0-150mMm Inforce

[Itanrenrnyonnomep NORGAU 0-2 300/0,02MM HOHUYCHBIN THIT

[ ranrenpeiicmac mudposoii 0-600mm/0-24" 0.01mMm/0.0005"

[[TratuB marauTHbIA 350MM ¢ mapoBeiM mapaupoM CV-8CA ycuine oTpsiBa
80KT

[[ItatuB marautHbI 320MM ¢ map.mapaupomM WCE-8CB ycunue otpsiBa 80kr

Croiika 151 MUKPOMETPOB, i1 MUKPOMETPOB 10 100mm/4"

Habop KOHIIEBBIX MEp JTMHBI

DNEeKTPOHHBIA METAJUTMYECKHUI ITUGPOBOI MITAHTCHIIMPKYITh Pa3METOYHBIN C
riyornHomepom 150
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