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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUU 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 OPraHU3ALUIX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHYEMYIO IMOCIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JeioB
y4eOHOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaroniuxcs.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca (U3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEAM30BaAThH
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3UKO-
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€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKONM OCHOBOWM il pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nporpaMmy 1o (pu3HKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriIyOaEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN MOIXO/.

[TporpamMma o (pu3HKe BKITIOYAET:

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

coziepkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJISI COCTABJICHHS CBOMX PabOvHX MpoTrpamm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K NpenoAaBaHuio (U3UKH HAa YIrIayOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEeHUs 00s3aTeTFHOM YaCTH COAECPIKaHUS Kypca.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOAbI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy>katoieM mupe. LLkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYECKUX 3HAHUW ONpEeNeIuio Xapakrep U OypHOe pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B OpMHUpPOBaHKWE YMEHUI MPUMEHSITh HAYYHBIN METOJ] MO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

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

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(GbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NpPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OOCY>KIEHUs
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIb30BAHUHN CAMOCTOSITEIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyMa. [Ipyu 3TOM BO3MOXKHBI



JIBa crioco6a peanuzannu GU3NYeCcKoro npakTukyma. B mepBom cinyuyae 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 JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroBOM WHCTPYKIIHH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTEIHLHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHamleHus kaOunera ¢usuku. [Ipum »TOoM obecmeunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTHU KaK W3 OJIHOTO pasjiena Kypca, TaK U HHTErpupys
NPUMEHEHHE 3HAaHUI U3 Pa3HbIX pa3aenoB. 111 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXAlOUIEH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEH JUJIsl CUTYallMK MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kabunHeTe (U3MKU JOJDKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o (pu3nke yaeHU4eCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanioHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHME IS YYCHUYECKHX TPAKTHYECKUX padboT
dbopMupyeTcss B BHAE€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUN AHAJIOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
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 UX MHTEIUICKTYaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax Oyayien
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CPEAHETO 00Iero 00pa3oBaHus:

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

(dbopMUpOBaHKE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS ISl OObSICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJENIN, AJEKBaTHOW YCJIOBHMSAM 3a/Jadyd, B TOM 4YHUCIE 3a4a4 HWH)XCHEPHOIO
XapaKkTepa;

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

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHWS W IPOBEICHHUS
¢u3nyecKuX OSKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTaluud  HHGPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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

pa3BuTHE HHTEpeca K chepam mpodeccnoHaTbHOM AeSITENFHOCTH, CBSI3aHHOM
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 1O CIEIUATHLHOCTAM (PU3UKO-TEXHUIESCKOTO TPODUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
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 SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHsiil 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, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. @PU3NYECKUI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKASI TEOPUSL.

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

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHre cuiibl TOKa U HANPSHKEHUS B [IENU MOCTOSHHOTO TOKA IMPY TOMOIIH
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 ABUKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOrO JABUKEHHSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

[lepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTe€pUaibHOW TOUKH, UX MPOEKIMM Ha OCH CUCTEMBbl KOOPJWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

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

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



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. Ilepmom m vactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAaun, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUN C UCIIOJIb30BAHUEM 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 yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPUI, CKOPOCTEN IBUKEHUSI OAHOTO U TOTO K€ Teja
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHs MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBUKeHUs Tena, OpOIIEHHOT0 TOpu30HTaNbHO. [[poBepka rumnoresbl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA M
Ha4aJIbHOM CKOPOCTBIO TEA.

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

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

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy 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 M IEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IIJIAHETHI U OT reorpaduiyeckoi MMUpOTh. J|BUKeHUuE 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 CKOJIBKEHUS U CUIIA TPEHHUS TIOKOSL.
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 HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOICHCTBYIOMIEH 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 yCKOpEHHOM MOIBEME U MTAICHUH.

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 HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CUJI YNIPYTOCTH, BOZHUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

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

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH 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.

YcroituuBoe, HeycTONYMBOE, OE3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yClIOBUM PpPaBHOBECHS TBEPAOIO Tela, HMMEKOLIETO 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 MaTepHUaIbHbIX 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.



[loreHUHMAIBHBIE W HENOTCHIMAJbHbIE CWJIbL. llOoTeHIManbHas >SHEpPrus.
[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 KOCMHYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOZOMET, KOTIED, MPY>KUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

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 sxcnepumenm, nadopamopnsie padomuol, 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.

N3MepeHre KHHETUYECKON YHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

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



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW 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
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TIPOIIECCOB: 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 TEPMOJIUHAMUYECKON CUCTEMBI CO CPEIHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

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

Hemoncmpauuu.

Mopenu nBUKEeHNs YaCTHL] BEIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

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

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

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 3HAUCHUS BEJIMUMH, ONIMCHIBAOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

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



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenaeneeBa—KianepoHa W BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npouecca Ha pV-nuarpamme.

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

KomnuectBo Ttemnorel. Tenno€éMKocTh Tenma. YaenbHas W MOJIIpHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TermoTsl
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 3aK0H TEpMOAMHAMUKH JJI1 HEPABHOBECHBIX 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 KII/I. Hukin Kapho.

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

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEPATYyp, YTHIH3ALUs «TEIJIOBBIX» 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.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kunenue. Y gelbHas TEIoTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUSI HACBIIIIEHHOTO Iapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS 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. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEX0IaX.

YpaBHeHuUe TEII0BOTO OaiaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUJKHUE
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 sBiaeHUsI.

Moenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJIEHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS 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 moayis FOnra.

HccnenoBanne 3aBUCUMOCTH  AedopMalui pPEe3MHOBOro obpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOHHUKHU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOIO 3apsa.

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

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

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE ANEKTPUIECKOE TOJIE.

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

[TpuHIMN Cyneprno3uLuy SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIIHMAIBHBIX TOBEPXHOCTEM.

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

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpoEMKOCTh KOHIAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOrO
KOHJIEHCATOopA.



[TapannensHOE coenrHeHre KOHaeHcaTopoB. [locnenoBarenbHOe COeIMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

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

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

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX 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  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIu
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apsSIKEHHBIX TEI.

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

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEIBLHOM COEAMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hampsokenune U u DJIC £ .

3akoH OMa JJ1sl ydacTKa IEeMH.

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

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpudeckux meneil. [Ipasmina Kupxroda.

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



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) sJeKkTpudyeckod 1enu. MomHocTh HcToYHHMKa Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

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 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

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

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B ICTIH.

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 aMmrnepMerpa (BoJIbTMETPa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

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

HccnenoBanrie pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B LIEIIH.

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. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
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-ITyuyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3nekTposm3za 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 MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

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

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYHMH, NPOBEpKA MNPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMHMCAHHBIX B  TEMAaTUYECKUX  paslerax «YUYEHHYECKHH  HKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ouonoruu, XUMHUH, reorpaduu ¥ TEXHOJIOTHH.

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



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENbHbIE TPUOOPHI, UPPOBas 1adopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: NUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, KHUJIKHE KPUCTAJIIbI, FIEKTPUUECKUE CBOMCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHJULMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



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

Jemoncmpayuu.

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

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUS My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

SIBneHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTHBHOCTHM B II€MU TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4b, COJICHOM/I, 3aIllIUTa OT JICKTPU3ALMH TEJl TPU ABUKECHUU B MArHUTHOM I0JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMS] MEXaHUYEeCKO sHepruun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTYIaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCHUMOCTH MEPHOJIA MAJIbIX KOJIeOaHUH rpy3a Ha HUTH OT
aAMILUTATY/IBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUU NPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHHM HUTSAHOTO U MPYKUHHOTO
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. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJ€0aTEIIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

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

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

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

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, npaKmuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO 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)XCHHE, MpeJoMJIeHHE, MHTep(epeHIus u
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

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

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEH CPEeJIbI.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOA0IbHBIX BOJH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

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

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TYyUEHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCHUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [AJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiIHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/1a.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[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 naTepdepeHIIny JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

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

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

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



TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbca 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 cMmemieHust Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME 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 JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

doTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBE HccieoBanus 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 norsomieHue poToHOB IpU NEPEX0/Ie aToMa C
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE 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. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nyueHus. Jlozumerpus.

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.

Mertons! perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

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

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

EnanHcTBO u3nueckoil KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

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

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

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpocHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbel. UEpHbIE ABIPHI B sSApax
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

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

O06o0mariiee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepKaHus pa3ienoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poiib GU3NIECKON TEOprur B POPMUPOBAHUU MPEACTABICHUM
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

N3yuenue kypca ¢pusuku yriay0iaéHHOro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
NnO3HaHuA: SBICHHWE, HAy4YHbId (DaKT, rumoresa, (pusmyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUPONE, KoJieOATEIbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTALNINYECKAsA CTPYKTYpa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIU3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, reHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIlyTHUKOBBIE
NPUEMHHKH, SJIEPHAs SJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0O OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIIpaBJICHMM B 00pa3oBaTeIbHOM
OpraHu3aly;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTh OLEHMBATH CUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, 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
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIAITH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJOB IMO3HAHMUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJUM3UpPOBATH 3ajauy,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
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 U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HaHWS TI0 (U3UKE B MPAKTUYECKYH0 00JacTh
JKU3HEACATEIILHOCTH,

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

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

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

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIEHHE Ha YpokKaXx (HU3UKHM U BO BHE-ypPOUHOM
NeSITEIbHOCTH;

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

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

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHINBUTyaTbHOM
paboTHI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

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

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH TIO3HABATENbHYIO JEATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBECTCTBUC PC3YJIbTATOB LCIIAM;



e BJIAJCTh HAaBbIKAMH TO3HABATEIbHONW peQIEeKCHH KaK OCO3HAHHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

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

e YMEThb OILICHUBATh PUCKH W CBOEBPEMEHHO NPUHHUMATH PEHICHHUS 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
JIESITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

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

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

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

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIECHUE, CIHOCOOHOCTh aAJalTHPOBATHCS 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, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCA, TPOSIBIATH HHTEPEC HU
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

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



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COLMANbHOM U OITUYECKOW cdepax AeITeTbHOCTH
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKHU, POJb (PU3HMUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

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

paznuyaTth ycioBHs (TpaHULbI, 00JIaCTH) MPUMEHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUWKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMElIeHUs,
3aKkOoHbl HplOoTOHA, mpUHIMI OTHOCUTENbHOCTH ['amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAaHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBs3b PabOThl CUJIbI C M3MEHEHHEM MEXaHMUYECKON 3HEpruH,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHs HMILYJbCa U MEXAHUYECKOU
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 TEIJIOBOrO JBUKCHUS 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, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS TPUMEHUMOCTH
ypaBHeHuss Menneneesa—Knanenpona;

aHANMM3UPOBaTh M OOBSCHATH DJIEKTPUUCCKUE SIBJICHHS, WCIOJB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa il 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:
MEPEMENICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJIEUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOid
nedopManvii mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, A0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEMaOBOrO JBUTATENA; JIEKTPUUECKOE TOJIE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, Pa3HOCTh MOTEHLMAIOB, JJICKTPOIABHXKYILASL
cuia, CUjia TOKa, HalpsyKeHUE, MOITHOCTh TOKA, JJIEKTPUYECKass EMKOCTb
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YACTUI[ BENIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKEHUE, TUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJIICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nYecKuX BEIMYMH B BHAEC TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
WCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEIIOKEHHONW TUIIOTE3bI: TIIAHUPOBATh
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  y4yeOHOTrO  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemiaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
bu3nUecKoil MOJIENIbI0: Ha OCHOBAHMM aHaJU3a YCIOBUS OOOCHOBBIBATh
BBIOOp (Gu3MUecKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTEL Pacu€Thl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAIM3UPOBATh
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 E€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 BKJIa1a POCCUNCKUX U 3apyOESKHBIX 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 (PU3MUYECKHUMHU TIPOIEeCCaMu, C
MO3UIINN YKOJIOTUIECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHFHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh pa3udHbIe CrOcOoObl paboThl ¢ MHbOpMaNue (hU3nIecKoro
CONEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMALUU, CTPYKTYPUPOBAHUS M WHTEPIIPETALIUU
uHbOpMaIlMK, 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 TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA0OTy IPYIIbI, PALIMOHAIBHO PACIPENEIIATh EATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHUBATH BKJIaJ KaXXIOrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax NesTEeTbHOCTH YeJOBEKa, POJib U MECTO (PU3UKU B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKOMN
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAy4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEelUalbHOM TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3MKH, POJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJIE;
pasnuyaTh yCJIOBUS NPUMEHUMOCTH MOJIeNel (PU3NUECKUX TN U IPOLECCOB
(s1BJI€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHUE KOJIEOAHUS, MaTEeMaTHYECKUN MasTHUK, WJI€aTbHBINI
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aTOMa, aTOMHOTO f]ipa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOXKEHUS M 3aKOHbI JJIEKTPOAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
NIEKTPOMAarHUTHOM  MHAYKUMM, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOM UENU CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTordexra, mepBuIit 1 BTOpO MOCTYNAThHl bopa, MpUHILINUIT COOTHOIIEHHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
HaIpPsHKEHHOCTh JJIEKTPUUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEJIITUBUCTCKUNA UMITYJIbC, ITOJIHAS] SHEPT U, SHEPT U
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIEKTPOMArHUTHAsL MHIYKIUSA, CAMOMHIYKIMS, PE30HAHC, HHTEP(EepeHIIH
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (hotorddexr), annda- u 6eTa-pacnasl saep,
raMmma-usiaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboThI J1a3zepa;

ONpENENATh HaIlpaBlICHUE WHIYKIUW MArHUTHOTO TOJI MPOBOAHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

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

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHalM3a ¢ OOBACHEHUS (U3UYECKUX  TPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJTYYECHHOW 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUsI, OLEHHWBATh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYEHHbIE PE3yJbTaThl U JIeJIaTh BBIBOJ O CTaTyCce MPEJIOKEHHOU
TUTIOTE3bL;

OMMUCBHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOrO  OJKCHepUMEHTa, MpakTUKymMa W  y4eOHo-
HCCIIEIOBATENIbCKOM M MPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAHUEM
WU3MEPUTEITLHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNud, OTBEYaIoIIMe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3MYECKUX TEOPUH
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PAcUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelath KayeCcTBEHHBIC 3ajaud, TPeOyIoIUe NPUMEHEHHS 3HAHUN U3
Pa3HbBIX pa3lejoB Kypca PU3MUKH, a TAK)KE UHTETpaIllui 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (GU3UYECKUE SIBJICHUS;

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
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKXKE PA3yMHOM HCIOJIB30BAHUU JOCTHUKEHUN
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMaNUEH (PU3UYECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX



TEXHOJIOTHI, IPU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIC
TEXHOJOTHM JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyro  HMHQOpMAIMI0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
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 TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
1.2 DJICKTPOMATHHTHAS HHAYKIMA 13 1 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6nmoreka [JOK
21 Mexareckue konebars 10 https://m.edsoo0.ru/7f41bf72
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edsoo.ru/7f41bf72
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
24 Onrika 25 1 https://m.edsoo.ru/7f41bf72
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/7f41bf72
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Paznen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [IOK
41 Kopryekyaspro-BoHOBOI Ayaititsm 15 https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
42 usiica aroma > https://m.edsoo.ru/7f41bf72
43 ®u3nKa aTOMHOTO SApa U AJIEMEHTapHbBIX 5 bubmmoreka [JOK
' YacTHIl https://m.edsoo.ru/7f41bf72
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DNIEMEHTHI aCTPOHOMUU U acTpODHU3UKH 12 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
6.1 DUSHIECKHH MpaKTHIKYM 16 16 https://m.edsoo0.ru/7f41bf72
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edsoo.ru/7f41bf72
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Uroro no pazaeny 15
PesepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HAayKa O 1 bubnuoreka [IOK
pupoe https://lesson.edu.ru/03/10
5 Hayunblii MeTo MO3HAHUS U METOABI 1 brbmorexa [IOK
uccieoBaHus PU3NUECKUX SIBICHUI https://lesson.edu.ru/03/10
DKCIIEPUMEHT U TEOPHS B MPOIIECCE bubmmoreka [JOK
3 no3Hanus npupoasl. Habmonenne u 1 https://lesson.edu.ru/03/10
HKCIIEPUMEHT B (PU3UKE
A Crioco6b1 M3MepeHus PU3HIECKUX 1 bubmmorexa LIOK
S — https://lesson.edu.ru/03/10
AOcCoIOTHAsI U OTHOCUTETbHAS bubnuoreka [IOK
5 MOTPEUTHOCTH U3MEPEHUI 1 https://lesson.edu.ru/03/10
(bU3HYECKUX BETUYHH
MopenmupoBanue B pusuke. Ponb u bubnuotexa [JOK
MecTO (PU3UKU B GOPMUPOBAHUU https://lesson.edu.ru/03/10
6 COBPEMEHHOW HAyYHOH KapTHHBI 1
MUPA, B TPAKTUYECKON AeATeITLHOCTH
mojen
Mexannueckoe nmxerne. Crcrema bubmiorexa OK
7 1 https://lesson.edu.ru/03/10

orcuera. OTHOCUTEIILHOCTD
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MCXaHHUYCCKOI'oO ABMKCHNA. HpSIMaSI
u 06paTHa;1 3aga4u MEXaHHUKH

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IIPOCKIUU HA OCH

bubnunorexa LIOK
https://lesson.edu.ru/03/10

8 KoopauHat. TpaexTopus.
[Tepememenue. Cxopocts. Mx
MPOEKIIMU HA OCU KOOPAHHAT
PaBHOMEpPHOE ITPSAMOIMHENHOE Bu6moteka [JOK

9 nBkenue. ['papuueckoe onmcanme https://lesson.edu.ru/03/10
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JIBUKCHHUS

10 Ciio)keHue nepeMenieHuit u f§6H'HOTeKa HOK
ckopocTeii. Pemrenue 3a1au ps://lesson.edu.ru/03/10
HepaBHomepHOE nBHXKEHUE. bubnnorexa [JOK

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. https://lesson.edu.ru/03/10
IIpssMonMHENHOE IBUKEHHE C
MOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanme bubmuoreka [IOK

12 MPSMOJIMHEHHOTO IBU>KEHHUSI C https://lesson.edu.ru/03/10
MOCTOSIHHBIM YCKOPEHUEM
CBobomHoe majienne. Y CKopeHue bubnuotexa [JOK

13 CBOOOJTHOTO TIaJIeHHUs. 3aBUCUMOCTh https://lesson.edu.ru/03/10
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX TpaPuKu

14 JIBrrkeHue Tena, GPOIIEHHOTO TOJ but6morexa IIOK

YIJIOM K TOPU3OHTY

https://lesson.edu.ru/03/10
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KpusosnHeliHOE NBUKEHUE.
JIBr>kKeHUE 10 OKPY>KHOCTH. YTJIOBas

bubnunoreka LIOK
https://lesson.edu.ru/03/10

15 U TMHEIHas ckopocTh. [lepuon n
yactota. LlenTpocTpemurensHoe u
MOJIHOE YCKOPEHHUE
KonTponsHas paboTa 110 TeMe Bubnmoreka [IOK

16 "KiHeMaTika" https://lesson.edu.ru/03/10
[TepBrIif 3akoH HproTOHA. bubnnorexa [JOK
HuepuuanbHble CUCTEMBI OTCUETA. https://lesson.edu.ru/03/10

17 [IprHIHAIT OTHOCUTENBHOCTH
lanmunes. HennepuuanbHbie CUCTEMBI
oTcyéra

18 Cwita. PaBHOJIEliCTBYIOIIAS CUJIA. bubsmorexa LIOK
Bropoii 3akon HeloTona. Macca hitps://lesson.edu.ru/03/10
BsaumopeiictBue Tenn. TpeTnii 3aKoH brbmorexa [IOK

19 HbloToHa https://lesson.edu.ru/03/10
[IpuHIMn cynepno3uuu Cuil. bubmmnoreka HOK

20 Pemenue 3a1ay Ha mpuMEHEHME https://lesson.edu.ru/03/10
3ak0oHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUS. bubnmnoreka [JOK

21 OKBUBAJIEHTHOCTh IPABUTAI[MOHHON https://lesson.edu.ru/03/10
Y UHEPTHOM MAacChl

99 Cuiia TSKeCTU U yCKOPEHHe brbmorexa [IOK

CcBOOOIHOTO MMaIEeHUS

https://lesson.edu.ru/03/10
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JIBukeHHEe HEOSCHBIX TENT U UX
HCKYCCTBEHHBIX CIIyTHHUKOB. IlepBas

bubnunoreka LIOK
https://lesson.edu.ru/03/10

23
KOCMHYECKAsi CKOPOCTh. 3aKOHBI
Kemepa
Cuna ynpyrocty. 3akoH I'yka. Bec Bubmmorexa LIOK

24 https://lesson.edu.ru/03/10
Tena
Cuita tpenust. [Ipupona v BuabI cui bubnnoreka [JOK

o5 TpeHus. JIBUKeHNE B KUJKOCTA U https://lesson.edu.ru/03/10
rase ¢ y4€ToM CHJIbI COIIPOTUBIICHUS
cpenbl

26 Jasnenue. [ uapocrarndyeckoe brbmorexa [IOK
nasnenue. Cuia ApxuMea https://lesson.edu.ru/03/10
AOCOJIFOTHO TBEPJIOE TEJIO. bubnuoreka [IOK

27 [TocTynarensHOE U BpalareiabHOe https://lesson.edu.ru/03/10
JIBUKEHHUE TBEPJOTO Tella

28 MoOMEHT CHJIbI OTHOCUTEIBLHO OCH brbmorexa LIOK
ppamenust. [Lredo cubi https://lesson.edu.ru/03/10
CroxeHue cuil, MPUIOKEHHBIX K bubnnorexa [JOK

29 TBepAOMYy Teny. LleHTp TsxecTn https://lesson.edu.ru/03/10
Tena. Y ClIOBUS paBHOBECHS TBEPIOTO
tena. Buasl paBHOBeCHs

bubnunorexa LIOK

30 Pemenne 3anaq https://lesson.edu.ru/03/10
KoHTponbHas paboTa o Teme brbmorexa LIOK

31 https://lesson.edu.ru/03/10

"Iunamuka. CTaTuka TBep0TO Tema"
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HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.

bubnunoreka LIOK
https://lesson.edu.ru/03/10

32 LleHTp Macc CUCTEMBI MaTEPUATTLHBIX
Touek. Teopema 0 ABMXKEHUU LIEHTpa
Macc
HNMnynbc cunsl M1 M3MEHEHUE Bbu6mumoteka [JOK

33 HUMITYJIbCa TeJla. 3aKOH COXpaHEHUS https://lesson.edu.ru/03/10
uMmIynabsca. PeakTuBHOE IBUKEHHE
MoMeHT uMItynbca MaTepUAIbHON Bbu6moteka [JOK

34 touku. [IpencraBnenue o https://lesson.edu.ru/03/10
COXpaHEHUH MOMEHTA UMITyJIbCa B
HEHTPAJIbHBIX MOJSIX

bubnunoreka LIOK

35 Pemenne 3anau https://lesson.edu.ru/03/10
PabGora cunbl Ha MaOM U Ha bu6nmorexa LIOK

36 KOHEYHOM IEPEMELIEHNH. https://lesson.edu.ru/03/10
I'paduueckoe npescraBieHue
paboThl cuibl. MOIIIHOCT CHJTBI
Kunernueckas sneprus. Teopema 06 bubmuoreka [IOK

37 U3MEHEHUU KUHETUYECKOU DHEPTUH https://lesson.edu.ru/03/10
MaTepualbHOU TOUKU
[TorenumnansHbIC U but6mmoreka [IOK

38 HEMOTEHIINAIbLHEBIE CHJIEI. https://lesson.edu.ru/03/10
ITorenunaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh
TpeTbs KocMuYecKasi CKOPOCTb. bu6muoreka [JOK

39 CBs13b pabOTHI HEMOTEHITHATEHBIX https://lesson.edu.ru/03/10

CHJI C I3MEHEHHEM MEXaHHISCKOM
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SHEPrUHU CUCTEMBI T€J. 3aKOH
COXpaHEHUs] MEXaHUYECKOH YHEPTUH

VYpyrue u Heynpyrue

bubnunorexa LIOK

40 CTOJIKHOBEHUS. Y paBHEHUE https://lesson.edu.ru/03/10
bepuymiu 115 uaeanbHON KUIKOCTH

41 KoHnTtponbHas pabota 1o teme bubnmorexa LIOK
"3aKOHBI COXPAHEHHS B MeXaHHUKe" https://lesson.edu.ru/03/10
Pazsutne npeacrasiaeHuil o npupoe Bu6moteka [JOK

42 Ter10Thl. OCHOBHBIC MONOKEHUS https://lesson.edu.ru/03/10
MKT. Iuddy3us. bpoynoBckoe
JIBUDKCHUE
CtpoeHue ra3000pa3HbIX, KUIKIX U bubmmoreka [JOK

43 TBEPABIX Tel. XapaKTep ABUKEHUS U https://lesson.edu.ru/03/10
B3aMMOJICUCTBUSI YaCTHI] BEILIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB). bubnuoreka [IOK

44 KommuaectBo BemiecTBa. IlocTostHHAs https://lesson.edu.ru/03/10
ABoraapo

A5 Temnepatypa. Tennosoe bubmmorexa LIOK
pasrosecue. [lkana Llenbens https://lesson.edu.ru/03/10

but6mmoreka [IOK
46 Pemenne 3anau https://lesson.edu.ru/03/10
bubnunorexa LIOK
47 WpneanbHbIii Ta3. ['a30BbIc 3aKOHBI https://lesson.edu.ru/03/10
18 VpaBHeHne Menjeneepa- but6mmorexa IIOK

Knaneiipona. Pemenue 3anau

https://lesson.edu.ru/03/10
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AbcomoTHas TeMiieparypa. 3akoH

bubnunoreka LIOK

49 JlansToHa https://lesson.edu.ru/03/10

50 H3omporeccsl B ueaaibHOM rase ¢ brbmorexa LIOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA hitps://lesson.edu.ru/03/10
I'padpuaeckoe npencrasieHue bubmuorexa [JOK

51 H30IPOIIECCOB: U30TEPMA, U30X0Pa, https://lesson.edu.ru/03/10
n3zobapa

bubnunoreka LIOK
52 OcuoHoe ypasuerHne MKT https://lesson.edu.ru/03/10
bubmuoreka [{OK

53 Pemenne 3anau https://lesson.edu.ru/03/10
CBs13b a0COTIOTHOM TEMIIEPATYPHI bubmuorexa [IOK
TEPMOJIMHAMUYECKON CUCTEMBI CO https://lesson.edu.ru/03/10

54 CpeIHEN KHHETUYECKON SHEpTUen
MOCTYMNAaTEeNFHOTO TEIJIOBOTO
JBUKEHHS €€ YacTHUII

- O60061IeHNe U CUCTEMATH3AIUS brbmorexa LIOK
3HARMH 10 Teme "Ocrosl MKT" https://lesson.edu.ru/03/10
KonTpomnpHas pabota mo Teme bubmorexa LIOK

56 "OcHossl MKT" https://lesson.edu.ru/03/10
TepMoanHaMuyeckasi CUCTEMA. bu6muoreka [JOK
3anaHue BHEMHUX ycnoBui 1 T /1 https://lesson.edu.ru/03/10

57 CUCTEMbI. BHENIHNE U BHYTpEHHUE

napamertpsl. [lapamerpsr T/{
CHUCTEMBI KaK CpEJHUE 3HAYCHUS
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BCJIMYHH, OIIMCBIBAIOIIUX e€ Ha
MHKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

bubnunorexa LIOK

58 Camonpou3sBodibHas penakcanus T]] https://lesson.edu.ru/03/10
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopens uneainbHOro raza B bu6nmoreka [IOK

59 TEpPMOJIMHAMUKE. Y CJIOBUS https://lesson.edu.ru/03/10
IIPUMEHUMOCTH 3TOM MOJEIIN
YpaBuenue MeHieneena- bu6nmorexa LIOK

60 KrarmelipoHa v BeIpaxeHue 115 https://lesson.edu.ru/03/10
BHYTpEHHEH 3Hepruu
BolpaskeHue a1 BHyTpeHHER Bu6moteka [JOK

61 SHEPTUHU OJTHOATOMHOI'O UJI€AIbHOTO https://lesson.edu.ru/03/10
raza. KBasucratuueckue u
HECTAaTUYECKUE MPOIIECCHI
DneMeHTapHas pabora B bubmuoreka [IOK

62 TepMOJMHAMUKE. Beruncienue https://lesson.edu.ru/03/10
paboTsl 1o rpaduKy npoiecca Ha pV-
Iuarpamme
Tennonepenava kak croco6 bubmuoreka [IOK

63 W3MEHEHUs BHyTpeHHe# sneprun T/1 https://lesson.edu.ru/03/10
CUCTEeMBI 0€3 coBepIleHUs padoThI

64 KonBekuusi, TEmI0npoBOHOCTD, fggf-l;/(l):seianljdoiu/oylo
U3IIy9CHUE : s
KonuuecTBo TemnoThl. TemioéMKOCTh bubmuoreka [{OK

65 Tea. Y IeIpHas U MOJISIpHas https://lesson.edu.ru/03/10

TEIUIOEMKOCTH BenlecTBa. Y AelibHas
TEIUIOTA CrOpaHus TOILIMBA
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Pacuér konudecTBa TEIUIOTHI IIPU

bubnunoreka LIOK

66 Temonepeate https://lesson.edu.ru/03/10

67 [TonsiTne 06 aguabaTHOM MpoIIECCe. But6moreka [IOK
TlepBbiii 3aKOH TepMOIHHAMHKH https://lesson.edu.ru/03/10
KonnyecTBo TermioTe! u paboTa Kak bubmuorexa [JOK

68 Mepbl U3MEHEHUS! BHYTPEHHEH https://lesson.edu.ru/03/10
sHepruu TJ[ cucrembl
BTopoii 3aKOH TEpMOJIMHAMUKY IS Bu6moteka [IOK

69 PaBHOBECHBIX U HEPABHOBECHBIX https://lesson.edu.ru/03/10
nporeccoB. HeoOparumocTthb
MIPUPOAHBIX MPOIECCOB
IIpuHIMITBI AEHCTBUS TEMIIOBBIX Brbmiorexa [IOK

70 warus, KT https://lesson.edu.ru/03/10
MaxkcumansHoe 3HaueHue KI1/1. brbmorexa [IOK

71 [ukn Kapho https://lesson.edu.ru/03/10

bubmmoteka IIOK

72 Pemenne 3anau https://lesson.edu.ru/03/10
DKOJOTUYECKHE aCTIEKThI bubmuorexa [{OK

73 HCIIOJIb30BAHUS TEIIJIOBBIX https://lesson.edu.ru/03/10
nBurareneil. TeninoBoe 3arps3HEHHE
OKpYKaroIle cpebl

bubnunorexa LIOK
74 Pemienue 3anau

https://lesson.edu.ru/03/10
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O00011eHUE U CUCTEMATU3ALIMS

bubnunoreka LIOK

75 3HaHui o Teme "TepMoauHaMUKa. https://lesson.edu.ru/03/10
TennoBbie MamIuHbBL"
KonTponpHas pabora o Teme bubmmoreka [JOK

76 "Tepmonunamuka. TerioBbie https://lesson.edu.ru/03/10
MAIIUHBL"
[TapooOpa3oBanre U KOHICHCAITUSA. bub6nmoreka [IOK

77 Hcnapenue u kurieHue. Y aenbHas https://lesson.edu.ru/03/10
TEIUIOTa TapooOpa3oBaHuUs
HacrlInmennrle 1 HeHaCHIIIIEHHBIE bu6nmoreka LIOK
napel. KauecTBeHHas 3aBUCUMOCTh https://lesson.edu.ru/03/10
IJIOTHOCTHU U JABIICHHS

78 HACBIIIIEHHOTO 1apa OT TEMIIEPaTypHI,
MX HE3aBUCHUMOCTH OT 00bEMa
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JaBJICHUS
B JKMJIKOCTH

29 BraxxHOCTH BO3/yXa. AGCOTIOTHAS 1 EESSI;/?ZSGianLeI?uKru/%/lO
OTHOCHUTEIIbHAS BJIAKHOCTD ‘ s

bubnmorexa LIOK

80 Pemenne 3agau https://lesson.edu.ru/03/10
Trépnoe Teno. Kpucrannmueckue u bubnuotexa [JOK

81 aMmopdHbIe Tea. AHU30TPOIIHS https://lesson.edu.ru/03/10
CBOMCTB KpPHUCTAJIIOB
[lnaBnenue u KpUCTaUIM3ALIMSL. bubmmorexa [JOK

82 V nenpHas TEII0TA IJIaBICHUS. https://lesson.edu.ru/03/10

CyOnumarus
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Jedopmaruu TBEpIOTO TENA.
Pactsoxenue u coxatue. COBur.

bubnunoreka LIOK
https://lesson.edu.ru/03/10

83 Monynb FOura. [Ipenen ynpyrux
nedopmanuit
TeroBoe pacluMpeHne KUIAKOCTEN U bubmmoreka [JOK

84 TBEPABIX T€J1. AHFAPMOHU3M https://lesson.edu.ru/03/10
TEIUIOBBIX KOJIeOaHUH 4acTHIL
BEIIIECTBA
I[Ipeo6pasoBanue SHEPTUU B (Pa30BBIX Bubnnorexa [JOK

85 mepexonax https://lesson.edu.ru/03/10

bubmuoreka [{OK
86 VYpaBHeHUe TeroBoro H6ajgaHca https://lesson.edu.ru/03/10
bubmmoteka IIOK

87 Pemrenne 3ana4 https://lesson.edu.ru/03/10
IToBEpXHOCTHOE HATSKEHUE. bubmuoreka [IOK

88 Kannmnsapuele siBnenus. /[aBnenue https://lesson.edu.ru/03/10
0]l UCKPUBJIEHHON MTOBEPXHOCTHIO
)kunkoctu. Popmyna Jlammaca
O06o0mIeHre U cucTeMaTr3aIus bubnuoreka [{OK

89 3HaHMUN 110 TeMe "ArperaTHble https://lesson.edu.ru/03/10
cocrosiHus BemecTBa. Da3oBbie
nepexoasr"
KonTtponbHas pabora o Teme bubmuoreka [IOK

90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://lesson.edu.ru/03/10

®dazoBble nepexoas”
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OnexTpuzanus Tea U €€ IposBICHUS.
DekTpuueckui 3apsia. [IBa Buaa

bubnunoreka LIOK
https://lesson.edu.ru/03/10

91 AJICKTPUUYECKUX 3aPSIOB.
[IpoBOIHUKY, TUDTIEKTPUKH U
MOJIyIIPOBOJIHUKHU
DJIeMEHTaPHBIN JIEKTPUUECKUIA bubmmoreka [JOK
92 3aps. 3aKOH COXPaHCHUS https://lesson.edu.ru/03/10
3JIEKTPUYECKOTO 3apsija
93 Bzaumopeiictue 3apsanoB. Toueunbie f:i@I'HOTeKa LOK
sapsuer. 3axon Kysoma ps://lesson.edu.ru/03/10
bubmuoreka [{OK
94 Pemenne 3anau https://lesson.edu.ru/03/10
95 Drextprueckoe noie. Ero peiicTaue BH6H'HOTeKa [OK
Ha HIEKTPHUECKHE 3aPSIbI https://lesson.edu.ru/03/10
Hanps>k€HHOCTB IEKTPUYECKOTO bubmuoreka [IOK
noss. [Ipo6usiit 3apsa. Jlunuu https://lesson.edu.ru/03/10
96 HaNPsHKEHHOCTHU DIIEKTPUIECKOTO
noJisi. OHOPOZHOE AIIEKTPUUECKOE
oJie
IloTeHnuamabrHOCTH bubnunorexa LIOK
97 3JIEKTPOCTATUYECKOTO MOJIS. https://lesson.edu.ru/03/10
Pa3zHocTh moTEHIMATIOB U
HaIpsHKEHUE
[lorenunanpHas SHEprus 3apsaa B bubmuorexa [IOK
98 3JIEKTPOCTATUYECKOM IIOJIE. https://lesson.edu.ru/03/10

IToTenuman QJICKTPOCTATUYCCKOT'O
I1O0JIA
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CBs13b HaPSKEHHOCTHU OJIS U

bubnunoreka LIOK

99 Pa3HOCTH MOTCHITMAJIOB IS https://lesson.edu.ru/03/10
AIEKTPOCTATUUECKOTO OIS
[IpUHIKII CYTIEPIIO3ULIAH Brbmorexa [IOK

100 MEKTPUHECKHX TIONIeit https://lesson.edu.ru/03/10

bu6nmoreka [IOK

101 Pemenue 3ana4 https://lesson.edu.ru/03/10

102 ITose Toueunoro 3apsza. [lone Brbmiorexa [IOK
PABHOMEPHO 3aPIKEHHOM chepbI https://lesson.edu.ru/03/10
[ToJsie paBHOMEPHO 3apSIKEHHOTO IO bubnnorexa [JOK

103 00Bvémy mapa. [lone paBHOMEpHO https://lesson.edu.ru/03/10
3apsKEHHON OECKOHEUHOM
TUTOCKOCTH

104 [TpoBOAHMKH B 2IEKTPOCTATHIECKOM brbmorexa [IOK
none. YcioBUe paBHOBECHS 3apsA0B https://lesson.edu.ru/03/10
JIN3IIEKTPUKHY U TIOTYTTPOBOHHUKY B brbmorexa LIOK

105 3JIEKTPOCTATHYCCKOM TI0JIE https://lesson.edu.ru/03/10
Konnencarop. DnekTpo€MKOCTh bubnmnoreka [JOK

106 KOHJEHCATOpa. JIEKTPOEMKOCTD https://lesson.edu.ru/03/10
TUTOCKOTO KOHJIEHCATOpa
IMapanienbHoe CoeTMHEHNE bubmorexa LIOK

107 KOHJIEHCATOPOB https://lesson.edu.ru/03/10

108 [MoceioBaTeIbHOE COSTHHEHIE but6mmorexa IIOK

KOHICHCATOPOB

https://lesson.edu.ru/03/10
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bubnunoreka LIOK

109 OHeprus 3apsHKEHHOI0 KOHJIEHCaTopa https://lesson.edu.ru/03/10
bu6nmoreka [IOK

110 Perenue 3ana4 https://lesson.edu.ru/03/10

111 JIBr>keHUE 3apsiKEHHOW YaCTHULIbI B Butmmorexa LIOK
OJIHOPOJTHOM DJICKTPHUYECKOM I10JIe https://lesson.edu.ru/03/10

bubnunoreka LIOK

112 Pemenue 3aaq https://lesson.edu.ru/03/10
O000I11IeHNE U CUCTEMATU3AIUS bu6nmoreka LIOK

113 3HaHUH N0 TeMe "DIeKTpUIecKoe https://lesson.edu.ru/03/10
moje"

114 KonTponbHas paboTa mo TeMe brbmorexa LIOK
"eKTpHHecKoe Toie" https://lesson.edu.ru/03/10
Cuna Toka. [locTOsSIHHBIN TOK. bubnuoreka [{OK

115 VYcnoBust cyiiecTBOBaHUS https://lesson.edu.ru/03/10
MIOCTOSTHHOTO JJICKTPUYECKOTO TOKa

116 Ncrounuku Toka. Hanpsoxenue u bubmmorexa LIOK
SIIC https://lesson.edu.ru/03/10

17 3akon OMa JUIs yJacTKa IeTH. butmorexa IIOK
DIeKTPHUECKOE COPOTHBIICHIE https://lesson.edu.ru/03/10
3aBUCUMOCTh COMPOTUBIICHUS bubmmorexa [JOK

118 OJHOPOHOI0 IIPOBOJHKUKA OT €r0 https://lesson.edu.ru/03/10

JUTMHBI Y TTOIIAAN TOTIEPEYHOTO
CCUYCHUS
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Y aenbHOE COIMPOTUBJICHUEC BCIICCTBA.

bubnunoreka LIOK

119 :
Pewenue 3anay https://lesson.edu.ru/03/10
ITocnenoBarenbHOE, MApAIIIEIBLHOE, bu6nmoreka [IOK
120 CMEIIIAaHHOE COCTMHECHHUE https://lesson.edu.ru/03/10
MIPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX bubnuorexa [IOK
121 aJIeKTpruUecKux 1enei. [Ipapuna https://lesson.edu.ru/03/10
Kupxroda
bubmuoreka [{OK
122 Pemenne 3anau https://lesson.edu.ru/03/10
193 PaboTa 2/IeKTPUUECKOro TOKA. 3aKOH Brbmiorexa [IOK
Tlxoyns —Jlenna https://lesson.edu.ru/03/10
bubnmorexa LIOK
124 Pemenne 3anau https://lesson.edu.ru/03/10
MOIIHOCTb 3JEKTPUYECKOTO TOKA. bubmmnoreka HOK
125 TemnmoBas MOIIHOCTG, BRIACIICMAsT Ha https://lesson.edu.ru/03/10
pe3ucrope
bu6nmorexa LIOK
126 Pemenne 3anau https://lesson.edu.ru/03/10
197 DJIC 1 BHYyTpEHHEE CONPOTUBIICHHE brbmotexa LIOK
HCTOYHMKA TOKA https://lesson.edu.ru/03/10
198 3akon OMa 1S TIOIHOM (3aMKHYTO#) brbmotexa LIOK

AIEKTPUYECKON LIETTH

https://lesson.edu.ru/03/10
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bubnunoreka LIOK

129 Pemenne 3anau https://lesson.edu.ru/03/10
bu6nmoreka [IOK
130 MoIHOCTh HCTOYHHKA TOKA https://lesson.edu.ru/03/10
bu6nmoreka [IOK
131 KopoTtkoe 3ambikanne https://lesson.edu.ru/03/10
KoH/ieHcaTop B 11U HOCTOSHHOTO Brbmiorexa [IOK
132 TOKA https://lesson.edu.ru/03/10
bubmuoreka [IOK
133 Pemenue 3agayu https://lesson.edu.ru/03/10
Pemenue 3a1a4 1o TeMe Bubmmorexa [IOK
134 "TOCTOAHHBIH ATEKTPHYECKHii TOK" https://lesson.edu.ru/03/10
135 Pentenne 3ama4 1mo reme bubmiorexa IIOK
"TloCTOSIHHBIN 2NEKTPpUYECKUNA TOK" https://lesson.edu.ru/03/10
Pemenue 3a1a4 1o TeMe Bubmmorexa [IOK
136 "TOCTOAHHBIH ATEKTPHYECKHii TOK" https://lesson.edu.ru/03/10
O06o0mIeHre U cucTeMaTH3aIus bubmuorexa [{OK
137 3HaHu# 1o Teme "I1oCTOsIHHBII https://lesson.edu.ru/03/10
ANIEKTPUYECKUM TOK"
138 KoHTposbpHas paboTa 1o Teme bubmmorexa LIOK

"TTocTOSIHHBIN NEKTPUYECKUI TOK"

https://lesson.edu.ru/03/10



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

3neKTqueCKa;1 MMpOBOANMOCTD
Pa3IUuYHBIX BCIICCTB.

bubnunoreka LIOK
https://lesson.edu.ru/03/10

139 .
DIIEKTPUYECKHUI TOK B METaJIaX.
CBepXIpOBOIUMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax U bubmmoreka [JOK
140 pacIuiaBax 3JIEKTPOJUTOB. 3aKOHbI https://lesson.edu.ru/03/10
®dapanest 1S JJIEKTPOIU3a
bubnunoreka LIOK
141 Onekrpudeckuil Tok B razax. Ilnasma https://lesson.edu.ru/03/10
142 DJIEKTPUUYECKUI TOK B BaKyyMe. bubnmoreka IOK
BakyyMHbIe IPHOOPHI https://lesson.edu.ru/03/10
143 DIEKTPHYECKHUiT TOK B bubmoreka [IOK
MO MPOBOJIHIKAX https://lesson.edu.ru/03/10
bubnmorexa LIOK
144 [onynpoBOAHHKOBBIE IPUOOPHI https://lesson.edu.ru/03/10
Du3NYeCcKuil MPAKTUKYM T10 TEME bubmmoteka IIOK
"N3MepeHune cuibl TOKa U https://lesson.edu.ru/03/10
HANPSDKEHUS B IIENH MOCTOSHHOTO
TOKa TPU TOMOIIH aHAJOTOBBIX U
U(PPOBBIX U3MEPUTEIBLHBIX
145 udp P

npubopoB" uiK "3HAKOMCTBO ¢

udpoBoii 1aboparopueil no usuke.

[Tpumeps! u3mepenus: GpU3NUECKUX
BEJIMYMH IIPU TOMOLIA
KOMIIBIOTEPHBIX TATYUKOB"
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146

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3yyeHue HepaBHOMEPHOTO
JIBUKEHHUS C LIEIIBIO ONPEACIICHUS
MTHOBEHHOU CKopocTH"

bubnunoreka LIOK
https://lesson.edu.ru/03/10

147

148

149

150

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs Mpu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIOHHOU
mwiockoctu" nnn "UcciaenoBanue
3aBUCHMOCTH IIyTU OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBH>KCHUU"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepeHue yCKOpeHUsI CBOOOTHOTO
nageHus" win "M3ydenue aBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHue OBUKEHUS Tela 110
OKPYXHOCTH C IIOCTOSIHHOH T10
MOJYJIFO CKOPOCTBIO" WiIn
"HccnenoBaHue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €0 MapaMeTpoB"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"M3MepeHue paBHOAECHCTBYIOLIEH
CHJIBI IIPU JIBMDKEHUH OpycKa 1o
HAKJIOHHOM IIOCKOCTU'" WIIH
"IIpoBepka runoTessl 0
HE3aBUCUMOCTH BPEMEHU JBUKEHUS

bubnunorexa LIOK
https://lesson.edu.ru/03/10

bubmuoreka [{OK
https://lesson.edu.ru/03/10

bu6mmoteka IIOK
https://lesson.edu.ru/03/10

bubnunorexa LIOK
https://lesson.edu.ru/03/10
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Opycka 10 HaKJIOHHOM IUIOCKOCTH Ha

3aaHHOC paCCTOAHUE OT €TI0 Macchl'

151

152

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CHUIT
YOPYroCTH, BOSHUKAIOIINX B
NpYKUHE U PE3SUHOBOM 00pasie, OT
ux nepopmanun" win "Nzyuenue
JBUKEHHS CUCTEMBI TE€J, CBI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIErKU
6J10K"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue kodhduireHTa TpeHus
M0 BEJIMYMHE YTIIOBOTO

K03 uImenTa 3aBUCIMOCTH
Frp(N)" wnu "MccnenoBanue
JBUKEHMS OpycKa M0 HaKJIOHHOU
TUTOCKOCTH C IEPEMEHHBIM

KO3 (UIIMEHTOM TpEeHUs" WIn
"N3yuenue NBUKEHUS Ipy3a Ha BaLy
¢ TpeHuem"

bubnunorexa LIOK
https://lesson.edu.ru/03/10

bubnunoreka LIOK
https://lesson.edu.ru/03/10

153

Pu3nYecKuil NPAKTUKYM 110 TEME

yM
"HccnenoBanue yciaoBUA paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHIITEMHOB U Pacy€T CUII
ynpyroctu" win "M3yuenune
YCTOWYMBOCTHU TBEPAOIO TEIIA,
MMEIOIIIETO MJIOMIAlb ONOphI"

bubmmoteka IIOK
https://lesson.edu.ru/03/10
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154

Pu3N4eCKuil IPAKTUKYM 110 TEME
"U3Mepenune uMitysbca Tesia mno
TopMO3HOMY IyTu" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIEIH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI"
wiu "HMccnenoBanue coxpaHeHUs!
UMITYJIbCA IPU YIIPYTOM
B3aumoeiicteun" wiu "M3amepenue
KWHETHYECKOW SHEPTuu Tena Mo
TOPMO3HOMY ITyTH"

bubnunoreka LIOK
https://lesson.edu.ru/03/10

155

156

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHune n30TepMUUYECKOTO
npoiiecca (PeKOMEH/10BaHO
UCIIOJIb30BaHUE LU(POBOIA
nabopatopun)" win "U3yuenue
M30XOPHOro Iporuecca” uin
"N3ydyenue nzobapHoro mpoiecca"
wiu "lIpoBepka ypaBHEHUS
cocrostHus"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3MepeHune yaeapHOM
temnoéMkoctr" mn "MccienoBanue
Mpo1ecca OCTHIBAHUS BelIeCcTBA" Uiu
"HUccnenoBadue agnadaTHOTO
npouecca’ uinm "M3yuenue
B3aUMOCBSI3H DHEPTUHU
MEXMOJIEKYJISIPHOTO

bubnunoreka LIOK
https://lesson.edu.ru/03/10

bubnunorexa LIOK
https://lesson.edu.ru/03/10
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B3aUMOJICUCTBUS U TEMIIEPATypPhl
KHUIICHUS KUIKOCTEN"

157

158

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCTIapEHUs KUIKOCTEN" Uin
"N3mepeHue yaeabHOM TEeNa0Thl
raByieHus apaa’ win "M3ydyenue
CBOMCTB HACBHIIIEHHBIX NTApOB" MU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl apoB B
nomenienuun". 3mepenue

K03 pHIIIEeHTa TOBEPXHOCTHOTO
HATSHKEHUS

dusnueckuil NpakKTUKYM 10 TeMe
"Habmroienue npeBpaiieHus
SHEPIrUM 3apsKEHHOT0 KOHIeHcaTopa
B DHEPIHUI0 U3Iy4YeHHsI cBeToaAroaa"
wiM "M3ydeHune npoTekaHus ToKa B
1eMHy, coiepkKalie Konaencarop”
M "Pacnpenenenne pasHOCTH
MNOTEHIMAJIOB (HAMPSDKEHUS ) IpU
MIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

bubnunorexa LIOK
https://lesson.edu.ru/03/10

bubmuoreka [IOK
https://lesson.edu.ru/03/10

159

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBanue cMENIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"N3MepeHue yaeapHOro
COIPOTUBIIEHUS IPOBOJHUKOB" WK
"NccneqoBanue 3aBUCUMOCTH CHIIBI

but6mmorekxa [IOK
https://lesson.edu.ru/03/10
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TOKA OT HAIPSDKCHUS JJIS JTaMITbI
HakagIuBaHusg"

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"Habnronenue annekrponuza’ win
"N3mepenue 3apsiia 0OJHOBAJIEHTHOTO
noHa" win "MccnenoBanue

bubnunorexa LIOK
https://lesson.edu.ru/03/10

160 3aBUCUMOCTH COIPOTHBIICHUS
TEPMOPE3UCTOPa OT TeMIepaTypsl”
iy "CHsATHE BOJBT-aMIIEPHOU
XapaKTEePUCTUKH Aroaa"
Peseprublit ypok. O600mIeHNE 1 Bbu6moteka LJOK
161 cUCTEMATH3AalA 3HAHUH 110 TEME https://lesson.edu.ru/03/10
"Kunemaruka"
Peseprublii ypok. O600IIeHNE U Bbu6moteka LJOK
162 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe https://lesson.edu.ru/03/10
"lunamuka"
PesepBHblit ypok. O0001IeHNE U bubmuoreka [IOK
163 CHUCTEMaTH3alus 3HAHUH 110 TeMe https://lesson.edu.ru/03/10
"Cratuka TBEpa0TO Tena"
PesepBHblit ypok. O0001IEHNE U bubmuoteka [IOK
164 CUCTEMATHU3aIHA 3HAHUH 10 TEME https://lesson.edu.ru/03/10
"3aKOHBI COXpaHEHUsl B MeXaHUKe"
PesepBHrIit ypok. O600IICHHE U bubnmnorexa [JOK
cHCTeMaTHu3alus 3HaHUM 110 TeMe https://lesson.edu.ru/03/10
165 "OCHOBBI

MOJIEKYJISIPHO-KUHETUUECKON
Teopun"
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PesepBHsiit ypok. O600IICHHE U
CHCTeMaTH3allns 3HAHUH 110 TeMe

bubnunoreka LIOK
https://lesson.edu.ru/03/10

166 1
"Tepmoaunamuka. TernnoBbie
MaIlIuHbBI"
Peseprublit ypok. O6o0mIeHne 1 Bu6muoteka [JOK

167 CcHCTEeMaTHU3allus 3HaHUM 110 TeMe 1 https://lesson.edu.ru/03/10
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie Iepexoab"
Peseprublit ypok. O600mIeHNE U Bbu6moteka [JOK

168 CHCTeMaTH3alMsl 3HAHUH 110 TEME 1 https://lesson.edu.ru/03/10
"DnexkTpuueckoe mnoie"
PesepBusiit ypok. O60011eHNE U bu6nmoreka LIOK

169 CHCTeMaTH3alMsl 3HAHUH 110 TEME 1 https://lesson.edu.ru/03/10
"ITocTosIHHBIN ANEKTpUYECKUl TOK"
PesepBHblit ypok. O0001IeHNE U bubmuoreka [IOK

170 CUCTEMATHU3aIHA 3HAHUH 10 TEME 1 https://lesson.edu.ru/03/10
"TOKM B pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
B3aumMopeiicTBuE NOCTOSHHBIX
Bubanoteka LLOK
1 MarHuTOB U IIPOBOJHUKOB C TOKOM. 1
https://lesson.edu.ru/03/11
MarunutHoe nosnie. ['unoreza Ammnepa
Bekrop MarHuTHOM UH 17078
2 I p AYEH 1 Bnbnnoteka LIOK
WHLHUII CYNEPIIO3UIUU MAarHUTHBIX
p uLI yrep H . https://lesson.edu.ru/03/11
nosiei. JImHuM MarHUTHOM MHIYKUIUH
3 MarauTHo€e noJie MPOBOIHUKA C 1 Bubnnoteka LIOK
TokoM. OnbIT Dpcreaa https://lesson.edu.ru/03/11
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 Bubnnoteka LIOK
MOJYJIb https://lesson.edu.ru/03/11
5 P 1 Bubnumoteka LLOK
elIeHUEe 3a]1a4
A https://lesson.edu.ru/03/11
6 [TpumeHneHne 3akoHa Amnepa. 1 Bnbanoteka LIOK
DIeKTpOU3MEpUTEIbHBIE TPHOOPHI https://lesson.edu.ru/03/11
Cua Jlopeniia, e€ HanpaBJICHUE U
F MOAYJb. JIBU2KEHHE 3apsKECHHOU 1 Bubnmoteka LLIOK
YaCTHULBI B OJJHOPOJHOM MarHuTHOM https://lesson.edu.ru/03/11
nosie
8 P 1 Bubnumoteka LLOK
elIeHUE 337124
A https://lesson.edu.ru/03/11
Bubnunoteka LLOK
9 PaGora cunel Jlopeniia 1 4

https://lesson.edu.ru/03/11
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Bubnnoteka LIOK

10 Pemenue 3amau
8 https://lesson.edu.ru/03/11
MarauTHoOE oJie B BEIIECTBE.
11 o Bubnnoteka LIOK
eppOMarHeTHKH, mapa- u
PP - 1ap https://lesson.edu.ru/03/11
TUaMarHeTHKH
OcHOBHBIE CBOMCTBa
12 o I Bubnnoteka LIOK
eppoMaraeTnkoB. IIpumenenne
PP p https://lesson.edu.ru/03/11
(dbeppoMarHeTUKoOB
13 Pemenue 3amau nmo teme "Marautaoe Bubanoreka LLIOK
mose" https://lesson.edu.ru/03/11
Permrenue 3aga4d mo reMme "MarautHoe Bubanoteka LLOK
14
mose" https://lesson.edu.ru/03/11
SIBneHne ANEeKTPOMArHUTHOM
15 I Bnbanoteka LIOK
HH nu. IToTok BekTOpa
AYKHL N p https://lesson.edu.ru/03/11
MarHUTHOM MHAYKLIHUH
Bubnumoteka LLOK
16 9J1C un 15071
A YKL https://lesson.edu.ru/03/11
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH Bubnunoteka LLOK
®dapanes https://lesson.edu.ru/03/11
18 Buxpesoe anekTpudeckoe moie. Bnbanoteka LIOK
Toxn @yko https://lesson.edu.ru/03/11
19 O/JC nHAYKIMH B JBUKYLIUXCA Bubnnoteka LIOK
MIPOBOJHUKAX https://lesson.edu.ru/03/11
20 P Bubnumoteka LLOK
eIIeHue 3aJ1a4
g https://lesson.edu.ru/03/11
Bubnumoteka LLOK
21 [IpaBuno Jlenua

https://lesson.edu.ru/03/11
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HNupyktuBHOCTH. Karymka

Bubnnoteka LIOK

22 HHIYKTUBHOCTH B LIENH ITOCTOSIHHOT'O
YK 1 https://lesson.edu.ru/03/11
TOKa
23 SBnenue camounaykiuu. 3/C Bubnunoteka LLOK
CaMOMHIYKLAU https://lesson.edu.ru/03/11
24 DHeprusi MarHUTHOTO TOJISI KaTYIIKH Bubnunoteka LIOK
C TOKOM. DJIEKTPOMarHuTHOE IOJIe https://lesson.edu.ru/03/11
o5 P Bubnmoteka LLOK
elIeHue 3a1a4
A https://lesson.edu.ru/03/11
O000I11IeHNE U CUCTEMATU3AIUS
. Bnbanoteka LIOK
26 3HAHWUH 10 TEME
| " https://lesson.edu.ru/03/11
DJIEKTPOAMHAMHUKA
97 KonTtponpsHast pabora o Teme Bubnnoteka LIOK
"OnekTpoaguHaMuka" https://lesson.edu.ru/03/11
Konebarennuas cucrema.
Bubnnoteka LIOK
28 CB00OoHBIE KOJIEOAHUS.
https://lesson.edu.ru/03/11
lMapmonnueckue konebanus
29 Kunematnueckoe U TMHAMHYECKOE Bubnnoteka LIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://lesson.edu.ru/03/11
DHepreTudeckoe onucanue. Beios
JTUHAMUYECKOT'O OITUCAHUSA
30 5 . Bubnumoteka LLOK
TapMOHHYECKUX KOJIeOaHUH U3 UX
P https://lesson.edu.ru/03/11
SHEPreTUYECKOro u
KHHEMATHUYECKOT'O OITHUCAHUI
Bubnumoteka LLOK
31 Amvmuryna u dasa KkojieOaHui
yaau ¢ https://lesson.edu.ru/03/11
32 [lepuon u yactoTa KoneGaHUA. Bubnmoteka LLIOK

[Tepuoa ManbIx CBOOOTHBIX

https://lesson.edu.ru/03/11
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KOJIEOaHUI MAaTEMATUUECKOTO
MmasiTHHKA. [Tepruo; CBOOOJHBIX
KoJIeOaHUH MPYKHHHOTO MasTHHKA

3aryxaromue KoieOaHus.

Bubnnoteka LIOK

33 BrinyxieHHbIe KoacOaHus.
YA https://lesson.edu.ru/03/11
Pesonanc
Bbubnmoteka LLOK
34 ABTOKOIC0aHUS 4
https://lesson.edu.ru/03/11
35 Perwteiiie 3a14 Bnbnnoteka LIOK
IICHU q
o https://lesson.edu.ru/03/11
Ypoxk-koudepenuus "MexaHnuecKue
36 1664 Bnbanoteka LIOK
KO0JICOAHHS B My3bIKaJIbHBIX
3’3 https://lesson.edu.ru/03/11
WHCTPYMEHTaX
O0o001IcHNE U CHCTEMATH3aIINS
. " Bubnumoteka LLOK
37 3HAHUH 110 TeMe "MexaHUUeCcKHe
" https://lesson.edu.ru/03/11
KOJICOaHMS
38 OJeKTpOMarHUTHBIE KOJICOaHusI. Bubnnoteka LIOK
KonebarenbHblil KOHTYp https://lesson.edu.ru/03/11
®opmyna Tomcona. Csi3b
39 aMIUTUTYABI 3apsiia KOHJAEHcaTopa C Bubnnoteka LIOK
aMIUIUTYI0M CWIIBI TOKA B https://lesson.edu.ru/03/11
KoJ1e0aTeIbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B Bubnunoteka LLOK
UJeTHHOM KOJIe0aTEThbHOM KOHTYPE https://lesson.edu.ru/03/11
3aTyxamnue 3JIeKTPOMarHuTHEIS
yxarom P Bubnnoteka LIOK
41 Kosie0aHusl. BeiHyX/1eHHbIE

OJICKTPOMAardauTHBIC KOJICOaHHS

https://lesson.edu.ru/03/11
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IIepemennslii TOK. Pe3ucrop u

Bubnnoteka LIOK

42 KOHJICHCATOP B IIETH MIEPEMEHHOTO https://lesson.edu.ru/03/11
TOKa
43 KaTyHJKa MHIAYKTUBHOCTHU B LICIIN Bubanoteka LLOK
TIEPEMEHHOTO TOKA https://lesson.edu.ru/03/11
44 3akon Oma 1Sl JICKTPUYECKOM 1enn Bbubanoteka LIOK
TIEPEMEHHOTO TOKa https://lesson.edu.ru/03/11
MoIiHOCTh NEPEMEHHOTO TOKA.
. Bnbnnoteka LIOK
45 AMILITY/HOE H ACHCTBYIOMICe https://lesson.edu.ru/03/11
3HAYEHUE CHJIbl TOKA M HAIIPSKECHUS
. Bnbanoteka LIOK
46 Pe3oHaHC B JIEKTPUYECKOM HIETTH htts://lesson.edu.ru/03/11
Bubnnoteka LIOK
47 Pemerre saxa< https://lesson.edu.ru/03/11
WneansHblif Tpancopmarop.
48 IIpou3sBoacTBO, Nepeaya u Bubnnoteka LIOK
noTpedIeHue NEKTPUUECKON https://lesson.edu.ru/03/11
SHEPrumn
OKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE JIEKTPOIHEPTHH. BuBanorexa LIOK
49 KynsTypa Herions30panus . https://lesson.edu.ru/03/11
3JIEKTPOIHEPTUU B TOBCEAHEBHOM
JKU3HU
Bubnumoteka LLOK
>0 Pemerre 3a1a< https://lesson.edu.ru/03/11
51 Pemenue 3amau bubamoreka LOK

https://lesson.edu.ru/03/11
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O00011eHUE U CUCTEMATU3ALMS

Bubnnoteka LIOK

52 3HAaHUU IO TEME
| Y https://lesson.edu.ru/03/11
DNIEKTPOMAarHUTHbBIE KOJICOaHUs
MexaHn4eCKHe BOJIHBI.
53 X AP AKTEDHCTHKH ME Bubnnoteka LIOK
TEPUCTUKH MEXAHUYECKUX
p P https://lesson.edu.ru/03/11
BOJIH
. Bbubnmoteka LLOK
o4 CBoiicTBa MEXaHMYECKUX BOJIH
https://lesson.edu.ru/03/11
55 3 X apaKTenic Bnbnnoteka LIOK
BYK. KTEPUCTUKU 3BYKa
Y P P Y https://lesson.edu.ru/03/11
56 WNudpasByk u yneTpa3syk. lllymoBoe Bubnunoteka LIOK
3arpsI3HEHUE OKPYXKAIOLIEH Cpebl https://lesson.edu.ru/03/11
57 Pewmenme saxa Bubnmoteka LLOK
HIEHU q
A https://lesson.edu.ru/03/11
58 DJIEKTPOMAarHUTHBIE BOJIHBI. Bubnunoteka LIOK
W3nyyeHue 351eKTpOMarHuTHBIX BOJIH https://lesson.edu.ru/03/11
59 OHeprus 1eKTPOMarHUTHBIX BOJIH. Bubnnoteka LIOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://lesson.edu.ru/03/11
[Ixana 37€KTPOMArHUTHBIX BOJIH.
60 I CHOHIE SI1e Bubnumoteka LLOK
MMEHEHUE JIEKTPOMArHUTHBIX
p P https://lesson.edu.ru/03/11
BOJIH B TEXHHUKE U OBITY
[TpuHIMTIBI paTHOCBS3U U
61 TeJIEBUICHUA. Pagnonokamus. Bubnnoteka LIOK
DNeKTpOMarHUTHOE 3arps3HeHHe https://lesson.edu.ru/03/11
OKpYKaroIle cpebl
62 KonTtponbHas pabora o Teme Bnbanoteka LIOK

"Kosnebauus v BOJIHBI"

https://lesson.edu.ru/03/11
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Caer. 3aKOH MPSIMOJIUHENHOTO

Bubnnoteka LIOK

63
pacupoCTpaHEHUsI CBETA https://lesson.edu.ru/03/11
Pemenue 3agau Ha npuMeHEHUE
64 o bubnmoteka LLOK
3aKOHa MPSIMOJIMHEMHOTO
p https://lesson.edu.ru/03/11
pacrpocTpaHeHuUs CBeTa
65 Ortpaxenue cBera. [Lnockoe 3epkano. Bubnmoteka LIOK
Cdepuuaeckoe 3epKano https://lesson.edu.ru/03/11
[Tpenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTelb
Bnubnnoteka LIOK
66 npenomiieHus. [lomHoe BHyTpeHHee
N https://lesson.edu.ru/03/11
oTtpaxkenue. [IpenenbHblii yron
MIOJIHOTO BHYTPEHHET O OTPAKEHUS
Pemenue 3aga4 Ha npUMEHEHUE
Bnubnnoteka LIOK
67 3aKOHOB OTPAKEHUS U MIPEITOMIICHUS
https://lesson.edu.ru/03/11
cBeTa
Xon nydeit B mpusme. Jucnepcust
. Bubnumoteka LLOK
68 cBeta. CJIOXKHBIN cocTaB OeIIoro
https://lesson.edu.ru/03/11
cperta. [lBer
69 JInn3bpl. DOKYCHOE PacCTOSTHUE U Bubnmoteka LLIOK
ONTHUYECKasd CHJIA JIUH3BI https://lesson.edu.ru/03/11
70 [Toctpoenue n3obpakeHu B TMH3aX Bnbanoteka LIOK
1 UX CUCTEMAax. Y BEIMUYCHUE JIUH3BI https://lesson.edu.ru/03/11
Pemenue 3aga4 Ha mocTpoeHue
71 5 N Bubnumoteka LLOK
M300pakeHH, MOTy4aeMbIX C
P ’ ya https://lesson.edu.ru/03/11
MOMOILIBIO JINH3
Bubnumoteka LLOK
72 ['ma3 xkak onTuyeckas cucrema

https://lesson.edu.ru/03/11
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Pewenue 3anau. IIpeneinst

Bubnnoteka LIOK

73 MIPUMEHUMOCTH T€OMETPUICCKOM https://lesson.edu.ru/03/11
OIITHKH
74 CKOpoCTh CBETA U METO/BI €€ Bubnnoteka LIOK
U3MEPEHUS https://lesson.edu.ru/03/11
75 Hucnepcus ceera Bubnuorexa LIOK
https://lesson.edu.ru/03/11
Bubanoteka LLOK
76 Hutepepentus caera https://lesson.edu.ru/03/11
KorepeHTHble HCTOUHUKH. Y CIIOBHS
77 HaOJIOJICHUSI MAKCUMYMOB H bubnvoreka LLIOK
https://lesson.edu.ru/03/11
MHUHHUMYMOB
78 Pemenne 3amau bubnvorexa LIOK
https://lesson.edu.ru/03/11
79 [Ipumenenue nuTeppepeHun Eubworexa LIOK
https://lesson.edu.ru/03/11
Bubnumoteka LLOK
80 Jlndpaxuns ceera https://lesson.edu.ru/03/11
81 JudpaxknuonHas pemeéTka. Y cioBue Bubnnoteka LIOK
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB https://lesson.edu.ru/03/11
82 Pemenne 3amau bubnorexa LIOK
https://lesson.edu.ru/03/11
83 ITonepe4HOCTh CBETOBBIX BOJIH. Bnbanoteka LIOK
ITonapusanus ceera https://lesson.edu.ru/03/11
84 Pemenne 3amau bubaorexa LIOK
https://lesson.edu.ru/03/11
Bubanoteka LIOK
85 CBeToBbI€E BJICHUS B IPUPOJIE

https://lesson.edu.ru/03/11
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O00011eHUE U CUCTEMATU3ALMS

Bubnnoteka LIOK

86
3HaHu# 1o teme "OnTtuka" https://lesson.edu.ru/03/11
87 KonTponpHas pabora mo Teme Bubanorteka LLOK
«OnTukay» https://lesson.edu.ru/03/11
['panunbl TpUMEHUMOCTH
88 KJIACCUYECKON MEXaHHUKH. 3aKOHBI Bbubanoteka LIOK
3IIEKTPOJIMHAMUKH Y TTPUHITUTL https://lesson.edu.ru/03/11
OTHOCUTEIBHOCTHU
89 [TocTynatel cienuanbHOU TEOPUHU Bnbanoteka LIOK
OTHOCHUTEIBHOCTHU https://lesson.edu.ru/03/11
[IpocTpaHCcTBEHHO-BPEMEHHOU
uHTepBall. [IpeoOpazoBanus
90 Jlopenua. YcinoBrue NpUYMHHOCTH. Bubnnoteka LLOK
OTHOCHUTEIBLHOCTh https://lesson.edu.ru/03/11
OJIHOBPEMEHHOCTHU. 3aMeJICHHUE
BPEMEHU U COKpAIICHHUE ITTUHBI
91 DHEprusi ¥ UMITYJIbC Bubnunoteka LLOK
PENATUBUCTCKON YaCTHULIBI https://lesson.edu.ru/03/11
CBs13b Macchl ¢ SHEpruen u
. Bubnumoteka LLOK
92 UMITYJIBCOM PEJIATUBUCTCKON
https://lesson.edu.ru/03/11
YaCTHUIIbI. DHEPTHUS TTOKOS
Bubnnoteka LIOK
93 PaBHOBECHOE TETITOBOE M3ITyUeHHE
https://lesson.edu.ru/03/11
Bubnumoteka LLOK
94 3akoH cMmenienus Buna H
https://lesson.edu.ru/03/11
95 I'mnote3a M. [Inanka o kBaHTax. Bubnnoteka LLOK

doToHbBI

https://lesson.edu.ru/03/11
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Bubnnoteka LIOK

96 DHeprus ¥ UMIyJIbC PoTOHA
P y ¢ https://lesson.edu.ru/03/11
97 ®oroaddext. OnbiTe A. T Bubnnoteka LIOK
CroneroBa. 3akoHsl hoTorhdexTa https://lesson.edu.ru/03/11
VYpaBHenue DiHIITEHA 17151
98 dororddekra. "Kpacnas rpanumna” bubnnorexa LIOK
- BP paHii https://lesson.edu.ru/03/11
dororddekra
99 Hasnenue cera. OnwiThl I1. H. Bubnunoteka LLOK
Jlebenena https://lesson.edu.ru/03/11
100 B . Bubanoteka LLOK
OJIHOBBIC CBOMCTBA YaCTHU
H https://lesson.edu.ru/03/11
Bomnrwl ne bpoiing. JInnHa BOIHBI 1€
101 Eboii A€ BP HG A Bubanoteka LLOK
OiJIs 1 pa3Mepbl 001acTH
p p p N https://lesson.edu.ru/03/11
JIOKAJIN3alUN IBUKYILIEUCS YaCTULIBI
102 K . Bubnumoteka LLOK
OPIYCKYIISIPHO-BOJHOBOM Jyanu3M
PHyCRYIp oy https://lesson.edu.ru/03/11
103 Judpakius 37eKTpOHOB Ha Bubnnoteka LIOK
KpHUCTaju1ax https://lesson.edu.ru/03/11
Crenuduka u3MepeHuii B
104 widp C P Bubnumoteka LLOK
Mukpomupe. COOTHOIICHHS
P p" N https://lesson.edu.ru/03/11
HeonpenenéuHocTei [elizendepra
Bubnumoteka LLOK
105 Pemenne rpadpudeckux 3agad
pad g https://lesson.edu.ru/03/11
106 P . Bubnumoteka LLOK
ellleHre pacUETHEIX 3a7a4
p g https://lesson.edu.ru/03/11
KoHnTtponbHas paboTa mo Temam: EuG LOK
nébnaunoTteka
107 "OcHossl CTO", "KopmyckynsipHo-

BOJIHOBOU JTyanu3m"

https://lesson.edu.ru/03/11
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OmLBITHI 110 HCCJICIOBAHUIO CTPOCHUA

Bubnnoteka LIOK

108 aroma. [limanerapHas Mojielib aToMa https://lesson.edu.ru/03/11
Pezepdopna
Bubnnoteka LIOK
109 Hocrynarer bopa https://lesson.edu.ru/03/11
110 Bunei ciektpoB. CniekTp ypoBHER Bnbnmnoreka LIOK
JHEpPruu aroMa Boaopoaa https://lesson.edu.ru/03/11
111 CHOoHTaHHOE U BBIHYKACHHOEC Bubanoteka LLOK
W3JIy4EHUE CBETA https://lesson.edu.ru/03/11
112 Tasep Bubnnoteka LLOK
https://lesson.edu.ru/03/11
Hyxnonnas Mmozens snpa
113 ['eiizenbepra-lBanenko. 3apsa u Bubnnoteka LIOK
MaccoBO€ YUCIIO sapa. M30Tomsl. https://lesson.edu.ru/03/11
PannoakTuBHOCTE
3aK0H paJInOaKTUBHOTO pacraja.
CBolicTBa HOHU3H ero
114 W3IIy4EHHUS. BJ‘II/I}II-I:I/}I];O B bubnmorexa LIOK
https://lesson.edu.ru/03/11
PaANOAKTUBHOCTHU Ha KUBBIE
opranu3msl. /lo3zumerpus
DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cunbl. Jledhekt Macco spa.
Snepnbie peakuuu. AaepHeie
115 pealf’)[OpLI.pHp06JIeMBI yl;)[paBnﬂeMoro Bubaworexa LIOK
https://lesson.edu.ru/03/11
TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTHYECKUE aCTIEKThl Pa3BUTHS
AJIEPHON SHEPrEeTUKH
116 Mertoabl peructpanuu u Bubnnoteka LIOK

HCCJIICAOBAHUS 3JICMCHTAPHBIX

https://lesson.edu.ru/03/11
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yactull. OyHaameHTaIbHbIC
B3aUMOJICUCTBUS. bapnoHbl, ME30HbI
u nenToHnsl. [Ipencrabienue o
CrangaptHoit Mogenu. KBapk-
TJIFOOHHAs MOJIEIIb aJPOHOB

®usuka 3a npeaenamu CtannapTHOU
Mozaenu. TéMHast maTepus u TEMHas

Bubnnoteka LIOK

117 .
sHeprus. EnuHcTBo husnveckoit https://lesson.edu.ru/03/11
KapTUHBI MUpa
118 DTanbl pa3BUTHS ACTPOHOMHUH. Bubnnoteka LIOK
3HaueHue aCTPOHOMUU https://lesson.edu.ru/03/11
[TpMEeHUMOCTH 3aKOHOB (PU3UKU AJIs
119 00BSICHEHUS IPUPOIHI KOCMUUECKHUX Bubnunoteka LIOK
00BbeKTOB. MeToIbI https://lesson.edu.ru/03/11
aCTPOHOMHUYECKUX UCCIEIOBAHUI
CoBpeMeHHbIE ONITHYECKUE
120 Bubnumoteka LLOK
TEJIECKOIIbI, PaIUOTEIECKOIIBI,
pan https://lesson.edu.ru/03/11
BHeaTMoc(epHasi acTpOHOMUS
Bun 3Bé3anoro neba. Co3pe3aus,
121 ! Bubnumoteka LLOK
SPKUE 3BE3/bl, INIAHETHI, UX BUAUMOE
P A A https://lesson.edu.ru/03/11
JIBUKEHUE
Conneunas cucrema. CouHIe.
122 C " Bubnumoteka LLOK
OJIHEYHAsl aKTUBHOCTb. MIcTOUHMK
" https://lesson.edu.ru/03/11
sHeprun CoJiHLA U 3BE3]
3BE31IBI, NX OCHOBHEIE
123 XapakTepucTuku. Jlnarpamma Bubanoteka LLOK

"ceKTpaJbHBIN Ki1acc —
CBETUMOCTH"

https://lesson.edu.

ru/03/11
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3Be3 a6l TIIaBHOMI

Bubnnoteka LIOK

124
IIOCJIEIOBATEILHOCTH https://lesson.edu.ru/03/11
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPECTABICHUS O Bnbanoteka LIOK
NPOUCXOKAECHUN U SBOIIIOLIAU https://lesson.edu.ru/03/11
ConHua u 3B€37. DTaribl )KU3HU 3BE3]
Muneunsbiit [1yte — Hama ["aakTuka.
.. Bubnnoteka LLOK
126 Tuns! ranaktuk. Y€pHble ABIPHI B
https://lesson.edu.ru/03/11
s/ipax rajJjakTUK
Bcenennas. Pacimupenue
127 Bcenennoii. 3akon Xa66ma. Teopus Bubnnoteka LIOK
Bounbiioro B3psiBa. PenukroBoe https://lesson.edu.ru/03/11
U3ITy4yeHue
198 MacmrabHas ctpykTypa Beenennoii. Bnubnmnoreka LIOK
MeraranakTuka https://lesson.edu.ru/03/11
129 Hepeménnsie npobieMbl Bubnunoteka LLOK
aCTPOHOMHUH https://lesson.edu.ru/03/11
Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue MarHUTHOTO TOJISt
MOCTOSTHHBIX MAarHUTOB" MJTH
130 "UccnemoBanue CBOMCTB Bubnmoteka LLOK
dbeppoMarseTuKoB" uiIn https://lesson.edu.ru/03/11
"UccnenoBanue aeiicTBus
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"
Pu3NYecKuil TPAKTUKYM I10 TEME
131 "Nzmepenue cuiibl Ammiepa uimu Bubnnoteka LIOK
"N3yueHne 3aBUCUMOCTH CHUJIbI https://lesson.edu.ru/03/11

AmMriepa OT cuJIbl TOKA'" WU
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"Onpezaenenre MarHUTHOM
WHAYKIIUYA HA OCHOBE U3MEPEHUS
cuiel Ammepa"

132

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
JIEKTPOMAarHUTHOW MHAYKIMU" WIIN
"OnpeneneHne HHIYKIIMU BUXPEBOTO
MarHMTHOTO 1oisA"

Bubnnoteka LIOK
https://lesson.edu.ru/03/11

133

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue siBIECHUS
camouHaykiun" wim "Coopka
MO/IEJIN 3E€KTPOMArHUTHOT O
reseparopa"

Bnbnnoteka LIOK
https://lesson.edu.ru/03/11

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neprojia CBOOOTHBIX
KoJ1e0aHUM HUTSIHOTO U IPY>KUHHOTO
MasiTHUKOB"

Bubnumoteka LLOK
https://lesson.edu.ru/03/11

135

136

Pu3nYecKuil NPAKTUKYM 110 TEME
"IIpeobpa3oBaHue FHEPTUU B
IPYXKUHHOM MasiTHUKE"

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOIro ToKa
4yepe3 NOCIIeI0BATENBHO
COEJIMHEHHBIE KOHEHCATOP,
KAaTYHIKy ¥ pe3UCTOp" WIH
"HUccnenoBanue paboThl HCTOUHUKOB
CBE€Ta B LIETIH NTEPEMEHHOI0 TOKa"

Bubnnoteka LIOK
https://lesson.edu.ru/03/11

Bubnnoteka LIOK
https://lesson.edu.ru/03/11
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137

Pu3N4eCKuil IPAKTUKYM 110 TEME
"M3ydyeHue napaMmeTpoB 3ByKOBOH
BOJIHBI"

Bubnnoteka LIOK
https://lesson.edu.ru/03/11

138

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3mepenue nokasarens
MIPEJIOMJIEHUS CTEKJIa" WIn
"ITonyuenne n3o0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia u
JUH3BL"

Bubnnoteka LIOK
https://lesson.edu.ru/03/11

139

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHHSI OT BEIlIeCTBa
(Ha mpuMepe KUAKUX JIMH3)" WIn
"N3mepenue GOKyCHOTO pacCTOSHUS
paccenBaroIIuX JINH3"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,
uHTEp(EpPEHITNH U TONAPU3ALUU
cBera"

Bnbnnoteka LIOK
https://lesson.edu.ru/03/11

Bubnumoteka LLOK
https://lesson.edu.ru/03/11

141

Pu3nYecKuil IPAKTUKYM 110 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (110
dororpadusaM TpeKkoB 3apsKEHHBIX
YacTHUIl B MAarHUTHOM T10Jie)"

Bubnumoteka LLOK
https://lesson.edu.ru/03/11

142

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenne nocrossHHOM [1nanka Ha
OCHOBE MCCIIEJOBAHUs
doroapdexra" nm "UccnenoBanue

Bubnumoteka LLOK
https://lesson.edu.ru/03/11
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3aBUCHUMOCTH CHUJIbI TOKA Yepe3
CBETOJIMO]T OT HaNpsHKEHUs"

143

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"HccnenoBaHue criekTpa
pa3peKEHHOT0 aTOMapHOI0
BOJIOPO/Ia U U3MEPEHHUE NTOCTOSTHHOU
PunGepra"

Bubnnoteka LIOK
https://lesson.edu.ru/03/11

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ ucnoap30BaHNEM JT03UMETpa”
win "U3ydenue norsiomieHus o6era-
YaCTHULl AJTIOMUHUEM"

Bnbnnoteka LIOK
https://lesson.edu.ru/03/11

145

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaGnronenus 38E31H0TO HEbA
HEBOOPYKEHHBIM I'J1a30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUHN JUIs ONIPEACIICHUS
MOJIO’KEHHUsI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro Moiaymapus u
spkue 38€361" win "HabmoneHus B
tesieckon JIyHbI, TIIaHET,
TYMaHHOCTEH U 3BE3THBIX
CKorieHun"

Bubnumoteka LLOK
https://lesson.edu.ru/03/11

146

O06o01IeHre U cUCTeMaTHU3alus
3HaHUU. Ponb GU3KMKHM U acTpOHOMUHU
B 9KOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIUAIBHON U

Bubnnoteka LIOK
https://lesson.edu.ru/03/11
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ITHYECKOH cepax NesTeTbHOCTH
YesIoBeKa

O060011eHNEe U CUCTeMAaTU3aIS
3Hanuil. Posb 1 MecTo ¢pu3nku u

bubnmoteka LLOK

147
aCTPOHOMUH B COBPEMEHHOM https://lesson.edu.ru/03/11
Hay4YHOU KapTHHE MHUpa
O000111eHNE U CUCTEMATU3 AL
3HaHuil. Poss ¢pu3udeckoi Teopun B
(hOopMUPOBAHHUH TIPEIICTABICHHUIA O EuG LIOK
N nbamnoTexa
148 (du3uUecKoil KapTHHE MHpa, MECTO
. https://lesson.edu.ru/03/11
(GU3HYECKON KapTUHBI MUPa B 00IIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEICTABIEHUI O IIPUPOLIE
y4 p pup
149 O0001IeHNE U CHCTEMATH3AINS Bubnnoteka LLOK
3gaHui 1o teme "Kunemaruka" https://lesson.edu.ru/03/11
150 O0o001IcHNEe U CHCTEMATH3aIINS Bubnmoteka LIOK
3HaHu# 1Mo Teme "Kunemaruka" https://lesson.edu.ru/03/11
151 O0o001IcHNE U CHCTEMATH3aIINS Bubnmoteka LOK
3HaHuH o TeMe "IuHamuka" https://lesson.edu.ru/03/11
O00011eHNEe U CUCTEMATU3ALIS
152 3gagui 110 Teme "CraTuka TBe bubanorexa LIOK
pIOTO
era” https://lesson.edu.ru/03/11
T
O000I1IIeHNE U CUCTEMATHU3ALHS
153 3HAHUI 10 TeME "3aKOHBI bubanotexa LIOK
\ https://lesson.edu.ru/03/11
COXPAHCHHS B MEXaHHUKE
154 O00011eHNE U CHCTEMATH3AIINS Bubnnoteka LLOK
3HaHUH 110 TeMe "OCHOBEI https://lesson.edu.ru/03/11
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MOJIEKYISIPHO-KMHETUYECKOMN
Teopun"

O00011eHUE U CUCTEMATU3 AL

Bubanoteka LLOK

155 3HaHu# 110 Teme "TepmoguHamMuka.
PMOZL https://lesson.edu.ru/03/11
Termnosnie Manab"
O000111eHrE U CUCTEMATU3 AL
156 3HaHUU 10 TeMe "ArperaTHble Bubnmoteka LIOK
cocTosHus BenlecTBa. Pa3oBbIe https://lesson.edu.ru/03/11
nepexopl"
O0600I11IeHNE U CUCTEMATU3AIUS
157 3HAHUHU 110 TeEME "DIEKTPUUECKOE bubamoreka LIOK
| P https://lesson.edu.ru/03/11
oJie
O000I11IeHNE U CUCTEMATU3AIUS
N " . Bnbnmnoreka LIOK
158 3gaHui 110 Teme "I1locTosTHHBII
. https://lesson.edu.ru/03/11
IIEKTPUUYECKUIN TOK
O00011eHNEe U CUCTEMATU3ALIS EuG LOK
nbanoTteka
159 3HaHui 110 TeMe "TOKH B pa3IMUHBIX
| P https://lesson.edu.ru/03/11
cpenax
160 O000111eHNEe U CUCTEMATU3ALIS Bubnunoteka LLOK
3HaHu# 110 Teme "MaruurtHoe moJe" https://lesson.edu.ru/03/11
PesepBHrblii ypok. O0001IEHIE U
161 CI/ICTEM&TI/BZIEI/I}I 3HaHI/H7IIlI 0 TEME bubanotexa LIOK
" " https://lesson.edu.ru/03/11
DNEeKTpOMAarHUTHAST UHTYKIIHSI
PesepBurblii ypok. O0001IEHIE U
p P ?l Bubnumoteka LLOK
162 CUCTEMATHU3aIHA 3HAHUH 10 TEME

"Mexanundeckue Konedanus"

https://lesson.edu.ru/03/11
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PesepBHeiit ypok. O600IICHHE U

Bubnnoteka LIOK

163 CUCTEMATH3ALNA 3HAHUH 110 TEME
" | https://lesson.edu.ru/03/11
DIIeKTpOMarHuTHBIE KoJIeOaHUs
PesepBHeiit ypok. O600ICHHE U
164 cucTeMaTHu3aIys 3HaHUH 110 TeMe Bubnnoteka LIOK
"MexaHU4ecKue U https://lesson.edu.ru/03/11
3JIEKTPOMArHUTHBIE BOJTHBI"
PesepBHrlil ypok. O0001IEHIE U
P P o Bubnnoteka LLOK
165 CUCTEMATH3AIMs 3HAHUH 110 TEME
" " https://lesson.edu.ru/03/11
Onruka
PesepBurnlii ypok. O00011I€HIE U
P P . Bubnnoteka LLOK
166 cUCTEMAaTH3alNs 3HaHUH 110 TEME htts://| duru/03/11
ps://lesson.edu.ru
"OcuoBsr CTO"
PesepBuslit ypok. O60011eHNE U
167 CHCTEMaTHU3allus 3HaHUH 110 TeEME Bubnumoteka LLOK
"KopmyckyssspHO-BOITHOBON https://lesson.edu.ru/03/11
nyanusm"
PesepBusblii ypok. O0001IEHIE U
P P \I,H Bubnumoteka LLOK
168 CUCTEMATHU3aIHA 3HAHUH 10 TEME
" | https://lesson.edu.ru/03/11
du3uka aroma
Peseprubrit ypok. O6001eHIE U
169 CHCTEeMAaTH3aIs 3HaHUH 110 TeMe Bubnumoteka LLOK
"®u3nKa aTOMHOIO 1pa U https://lesson.edu.ru/03/11
3JIeMEHTapHbIX YyacTull”
PesepBHEIil ypok. O000IIIEHNE U
p P iH Bubnumoteka LLOK
170 CHUCTEMAaTH3alys 3HaHUHU 110 TEME

"OnemeHThl acTpOPU3UKH"

https://lesson.edu.ru/03/11
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16



