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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaresibHOU TporpaMmsl, peictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaau3yoimux OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBI.

[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 OOyYaronIuxcs.
[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 PpEaln30BaTh
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 pa3IMYHBIM  (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/I0JIOTUYECKON OCHOBOW il pa3padOTKu TpeOOBaHMW 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 pus3mMKe 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 PabovMX Mporpamm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K NpenoAaBaHuio (U3UKK Ha YIrIayOJIEHHOM YypOBHE NpPU YCIOBUHU
COXpaHEHHs 00s3aTETFHON YaCTH COAEPIKaHUS 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. LLkompHbIN Kype GU3HKH — CUCTEMOOOpa3yIOMINiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeNuio Xapakrep U OypHOe pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B OpMHUpOBaHWE YMEHUN MPUMEHITh HAYYHBIM METOJ] MO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS 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
oObeaMHEH BOKPYr (Qu3nyeckux Teopuidl. Benymmm B Kypce sBISIETCS
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmaTpHuBarOTCsS Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHMM, a TaKXke O0O0CYXICHUS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s ¢usuku peanuzanust 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PPOHTANIbHBIE YYEHHUUECKHE OIBITHl [P H3YYEHHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanuzannu GU3NYeCcKoro npakTukyma. B mepBom cinyuyae mpakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJacCoB. BTopoil cnocobd — 3To uHTerpaius 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
CBEPHYTOI0, 0000IMIEHHOIO BUIAa 0€3 MOIIaroBOM MHCTPYKIIHH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIHHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

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 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HHTETpUpys
NPUMEHEHHE 3HAaHUI U3 Pa3HbIX pa3aenoB. 111 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXKAIOIIEH JKHU3HU, TpeOyIoLe BbIOOpa (pU3NYECKON
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs AOJKEH H3Y4aThbCAd B YCIOBHUSAX IMPEAMETHOTrO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o (pu3nke yaeHU4eCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpauoHHOe 00opyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYHBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHAE€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYIOBaHUS JOKHBI OBITh TOCTPOEHBI Ha KOMILJIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

(GopMupOBaHHE HHTEpeca M CTPEMJICHHS OOyYarolMXcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHNE HAYYHOI'O MHPOBO33PEHMS KaK pe3yJbTaTa U3YUYEHHUs] OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

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

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUIL;

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

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3UKH Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:

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

(dbopMUpOBaHNHE YMEHUHN MPUMEHAITh TEOPETUUECKUE 3HAHUS IJIs1 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 YCJIOBMSM 3a/lauyd, B TOM 4YHUCIE 3aJa4 WH)KEHEPHOTO
XapaKkTepa;

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

OBJIAJICHUE METOJAaMHU CaMOCTOSITEIBHOIO IUIAHWPOBAHUSI M IPOBENCHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHUI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BuTHE HHTEpeca K chepam npodeccruoHanbHON NeSTEIbHOCTH, CBI3aHHOM
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIEIUATBLHOCTAM (HPHU3UKO-TEXHHYECKOTO TPOQHIISL.

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 TporpamMme Mo (QHU3WKE IMepeueHb JIaOopaTOPHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTOA NO3HAHUS NPUPOABI.

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

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

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

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

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHne cuiibl TOKa U HAPSsHKEHUS B [IENU MOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

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

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

Ilepemelnienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMU Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

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

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



KpuBonunenHoe  nBukeHue. J[BMKEHHME MAaTEpUAIIBHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSAIOB, EITHBIE, IIECTEpEHYATHIE U PEMEHHBIE ITepeaadyn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl OTCUéTa, WIUIIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3yyenue nBUKEHHUS Tena, OpPOIIEHHOT0 TOpU30HTANIBHO. [IpoBepka runoTessl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA M
Ha4aJIbHOM CKOPOCTBIO TEA.

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

HccnenoBanre 3aBUCHMOCTH TIEPHOJIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 1711 MaTepHaaIbHON 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 reorpaduyeckoi MMpoThl. J[BUkeHHnEe HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cnia TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
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
pEe3MHOBOM 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 Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

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

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue 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 MaTepUaIbHbIX TOYEK. 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 SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
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,
BOJIOMET, KONEP, MPY>KUHHBIM MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHNE HAa 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.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-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
temmneparyp 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 a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEHEH
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, npAKMuUKyMm.

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

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
uudpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzob6apHOro mnpoiecca.

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 CPEAHUE 3HAUYCHUS BEJIMUMH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

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



Mopenp wWIeanbHOTO Ta3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenaeneeBa—KianepoHna u BbIpaXEHUE JUIsI BHYTPEHHEH JSHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMoAWHaMUKe. Beruucienue paboTsl o rpaduky
npoiiecca Ha pV-auarpamme.

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

KomnuectBo Temnorel. Tenmno€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 H3MEHEHUS BHYTPEHHEH SHEPruu TEepMOIMHAMUYECKON
CUCTEMBI.

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

BTopoii 3aKOH 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 aCIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiieid. TemnoBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIeparyp, YTHIH3ALUs «TEIUIOBBIX» OTXOJO0B C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIN3alus OMOOPraHUYECKOTO TOILIUBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHieHcanus. Micnapenue u kumenue. Y AelibHasi TeroTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

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

Hedbopmaru TBEpAOTO Tena. Pactsikenue u cxxarue. Casur. Moayns FOwnra.
[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 sHEepTUM B (Pa30BbIX MMEPEX0JIax.

YpaBHeHuUe TEII0BOTO OaiaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE 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 JKUAKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  AedopMaluy pe3MHOBOro 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 ANEKTPUUECKUH 3apsi. 3aKOH COXPAHEHUS SIIEKTPUUECKOTO 3apsiia.

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

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

Hampsok€aHocTh  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOro 1oJis. OHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHUHATBHOCTh 3JIEKTPOCTATHYECKOTrO MOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
MOTEHUHUAJIOB JJIA DJIEKTPOCTATUYECKOro Moyl (KaKk OJHOPOJHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYyNEPIO3UIIUN FIECKTPUUECCKUX TTOJICH.

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

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

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
MPOHUIIAEMOCTh BEIIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOopA.



[TapannensHOE coenrHeHre KOHaeHcaTopoB. [locnenoBarenbHOe COeIMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

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

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE TOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['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 DJ1C &.

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 HANPSHKEHUS JJIT PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

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

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSTHHOM
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 IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus aMmrepMerpa (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
CUJIBbI TOKA B LIEIH.

HccnenoBanre 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-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTtponus. 3akonsl Papajes s AIEKTPOIH3a.

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.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposnza 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 U KOMIBIOTEPHBIX JATUMKOBBIX 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  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
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 U TEXHOJIOTHUH.

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



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHUI, U3MEPUTENbHBIE MPUOOPHI, UPPOBas TadopaTOpusI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTops!l u UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEJ, KUAKOCTEH U Ta30B, KHUJIKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMKCHUN C HCIOIb30BAaHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJIOJUIBHUK, KOHIULMOHEP, TEXHOJIOTUU
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DiekTpoauHamMuka.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nose B Bemectse. DeppoOMarHeTUKy, 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.

HaOmnronenue ABMKEHUSI My4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[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 DNEKTpOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa 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. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4Yb, COJICHOMU/I, 3aIllIUTa OT JICKTPU3ALMNH TEJl TPU ABUKECHUUA B MArHUTHOM T10JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHIAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

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 aMIUTUTY/IaMU 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. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPHOJIA MANIBIX KOJIEOaHUM Tpy3a HA HUTHU 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 YPHEPTUU NPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHHM HUTSAHOTO U MPYKUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TeJa B X0/I€ KOJIeOaHW Ha yIIPYTroM TO/ABECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

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

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM 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 IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCAaTop M KaTyllKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3JEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUS.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucTop, KaTyuika MHAYKTUBHOCTH M KOHJIEHCATOp B LIETH IEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

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

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
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOA0IbHBIX BOJIH.

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 ylbTpa3ByKa U €ro NIpUMEHEHUE.

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 3Ty CHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIl1 HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOTHI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. 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
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TaBAEMOE JIMH30M.

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

Ontuueckue npudopsl. Paspemaromas cnocobHocTs. ['Ma3 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. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[VIABHBIX ~MAakKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xoja CBETOBBIX IIYYKOB YEpPE3  IUIOCKOMAPAUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne 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 uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUGPaKImOHHOTO CIIEKTpa.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUH OTHOCUTEIIBHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIHLCOM PEITUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOSI.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

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

®DOTOHBI. DHEPrusi U UMIYJIbC POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

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 JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre (GOTOHOB MpH MEepexoie aToma ¢
OJIHOTO YPOBHSI SHEPTUU Ha JIPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CreKTpa pa3peKeHHOT0 aTOMAPHOIO 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 OeTa-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3IyYCHMs. BIusAHME PAIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JleekT macchl sapa.

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

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTUYECKHE IIPOLIECCHI: T03UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCIOJIB30BAaHUEM J03UMETpA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

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

CosiHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ua. Pazberanue rajiakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUJIOKESHHUMN I ONPeNeNICHUs MOJI0KEHNsI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnioco0Ob1 u3MepeHust GU3NIECKUX BETMYHUH C UCTIOIb30BaHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeeHME  KOCBEHHBIX M3MEPEHHUM, HCCIEAOBAHUM  3aBUCUMOCTEM
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o061enHre U cucTeMaTu3alus CoAepkKaHUs pa3AenoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cepax AesITeIbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoit Teopuu, posib HU3NIECKON Teoprun B (OPMUPOBAHUU MPEICTABICHUN
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C YY4ETOM COJEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMu MAaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, OSKCHEPUMEHT, MOJEIUPOBaHUE, MOJIENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIUU HA OCH KOOPIMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JNBWKEHUS B SKMBOM TNPUPONE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€J, MEXaHW3Mbl 00pa30BaHUS KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX —PYII,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, D3JIEKTPOMAarHUTOB,
ANEKTpOJBUTaTENb SKOOM, TeHepaTop MEPEeMEHHOr0 TOKAa, WHIYKUIMWOHHAs IMeub,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAs SHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «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 IICHHOCTHOE OTHOLIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTh OLEHMBATH CUTYAllMI0O U NPUHUMATh OCO3HAHHBIE PEILICHUS,
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
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
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 OCYIIECTBJIICHHE JICHCTBUU B OKpyXKalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH 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.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
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 (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHECHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlUu3HpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHMS 1O (GU3NKE B TNPAKTUYECKYIO 00JacTh
KA3HEICSTEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEAMETOB;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOJTYy4YeHUs1 HHGOPMAIMK (PU3NYECKOTO COJAEPKAHMS 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 KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAITMOHHOW O€30MaCHOCTH;

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:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKK U BO BHEYPOUHOU
NEeSATEIbHOCTH;

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

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

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeeNsaTh pojid ¢ y4€TOM MHEHHI YYaCTHUKOB, 00CYXAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

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

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TIO3HABATENIbHYIO JEATEIBHOCTh 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 UMEIOUINXCS
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 COOTBCTCTBUC PC3YJIbTATOB LICIIAM;



e BJIAJCTh HAaBbIKAMH TO3HABATEIbHONW peQIEeKCHH KaK OCO3HAHHUS
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

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

e YMEThb OILICHUBATh PUCKH U CBOECBPEMEHHO MPHUHHUMATH PEHICHHS 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
TeSITEIbHOCTH;

e IIpU3HABATh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH.

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 IIOBEJIEHUE, CIOCOOHOCTh aJalTHPOBATBHCS 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 DOMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMAaThb 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemaTh 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,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOM cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
NPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKH, POJIb (HU3MUECKONH TEOPHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (U3NUeCKUX Tell U MPOIECCOB
(sBeHUI): MHEpIMalIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBUXKEHHE, CBOOOJIHOE TaJICHUE,
abcomoTHO ympyras jaedopmMaius, aOCOMIOTHO YNPYroe W aOCOIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULBbI, 00JACTHM) MPUMEHHUMOCTH (PU3HYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCITOJIb3YysI OCHOBHBIE TIOJIO)KEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUWKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMElIeHUs,
3akoHbl HpIOTOHA, mNpUHOKII  OTHOCUTENBHOCTH [ 'anuies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['ammies, BTOPOro M TPETHEro
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsS HMMITYJIbCA M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TepPMOAUHAMHUKUA (CBA3b JAaBJEHUS HWJCAJBbHOIO Ta3a CoO CpeaHew
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
ra’a ¢ KOHLEHTpPalUME MOJIEKYJ] M €ro TeMIepaTypol, ypaBHEHUE
Menneneesa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), TP ITOM HCIIOIb30BAThH



MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS TPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBHUS NMPUMEHMMOCTH 3akoHa Kyiona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

ONMMCHIBATh (DU3UYECKUE TPOIECCHl M SIBICHUS, WCIONIB3YS BEIUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSDKECTH, CHJIA YOPYrOCTH, CHJIa TPEHHS, MOIIHOCTb, SHEPTUS
B3aMMOJICUCTBUS Tena ¢ 3eMJIIEN BOJIU3H €€ OBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopManvii mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, A0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAITBHOIO Ta3a, OTHOCUTENIbHAS BIIAXKHOCTh
Bo3ayxa, KIIJI naeanbHOro TEmIOBOIO IBUTATENS; SJIEKTPUUECKOE TOJIE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO MOJIs, PA3HOCTh ITOTEHIIMAJIOB, JJIEKTPOIBUKYIIAS
cuia, CUjia TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SBJICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUJIOBOE JBM)KEHHUE YACTHUI[ BEIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKEHUE, TUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJIICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIIOTEHIMAIBHOCTh IMIOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3ndeckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
WCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bL;

coOJTI01aTh MpaBmiia 6€301MacHOTO TPY/la PU IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOro  OJKCHepUMEHTa,  MpakTUKymMa U  y4eOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarbs pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESABHO 3aJaHHOMN
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Gu3MUecKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJb30BAHUM MATEMATUYECKUX METOJIOB PEIICHUS 3ajaady,
MPOBOAUTH PacuEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

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

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIHHBIX 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;

aHaJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIpOIecCaMu, C
MO3UIINN YKOJIOTUIECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHFHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKH W TEXHOJIOTUM [JI1 JAJbHEUIIEr0 Pa3BUTHS YEJIOBEUECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UYECKOTO
CONEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIs TIOWMCKa, MepepaboTKh M MPEabsBICHHUS Y4eOHOH W
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA MH(POPMALINH;

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 IPYIIIbI, PALIMOHAIBHO PACIPEACIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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

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 AesATEeTbHOCTH YeJOBEKa, POJIb U MECTO (DU3UKH B
COBPEMEHHOW HAyYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKOMN
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (U3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJIE;
pasnuyaTh yCIOBUS IPUMEHUMOCTH MOJIeei (PU3MUECKUX 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, MOJIEJIeH aToMa, aTOMHOTO s]ipa U
KBAHTOBOM MOJICIU CBETA;

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

aHAIM3UPOBATh 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
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
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 BTOpOM MOCTYNAThl bopa, MpUHIIKIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAS UHIYKUHUSA, CAMOUHIYKIHUS, PE30HAHC, UHTEPPEPEHIIUS
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdext (hotorddexr), ansda- u 6eTa-pacnasl aep,
raMmma-usiaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATbHOTO aHau3a U
paboThI J1a3zepa;

ONpENENATh HaIlpaBlIeHUE WHIAYKUWW MarHUTHOTO MOJsi NMPOBOJHHMKA 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 aHajiu3a U OOBsCHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUN, TMpPH OTOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHHUs, OIICHUBATh a0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYEHHbIE PE3yJbTaThl M JI€JIaTh BBIBOJ O CTaTyce NPEAJIOKEHHOU
TUTIOTE3HI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOTrO  OJKCHepUMEHTa,  MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOM M IPOEKTHOM JESITEIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJlaHHONM M HESBHO 3aJIaHHOM
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojeNd, OTBEYaIolIMe TPeOOBAHMUAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOJTYYSHHBIX
pe3yibTaTOB;

pelarth Ka4yecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUN U3
Pa3HbBIX pa3lejoB Kypca PU3MUKH, a TAK)KE UHTETpaIllui 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3UYECKUE SIBICHUS;

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

MIPUBOJIUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apyOCIKHBIX YIEHBIX-(DHU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIIMHI PKOJIOTUUECKON O€30MacHOCTH, MPEJICTABICHUN O palliOHAIbHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKW W TEXHOJOTUW JUIsi JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

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



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH(POPMAIIOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJYy4YaeMyr0  HMHQOpMAlMI0 U OLEHUBAaTh €€
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 PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTpuBaeMOil MpoOIeMbl;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoubnble IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3zaen 1. HAYYHBINH METO/ IIO3HAHUS TPUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 https://m.edsoo.ru/U1A2F9A3A
Wroro mo paszneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1 https://m.edsoo.ru/X5E4S6F3R
2.2 Jnnamuka 10 https://m.eds00.ru/Q2M6L6J9Q
2.3 Craruka TBEpIOTO TEa 5 https://m.eds00.ru/Q4J1K9G3B
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 https://m.eds00.ru/U303P7Z2K
Uroro mo pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYISIPHOKWUHETUYECKON TEOPUU 15 https://m.eds00.ru/Z6H5J9S9T
3.2 TepmonnHamuka. TeniaoBble MalTuHbI 20 https://m.edsoo.ru/NOX208R8F
33 ArperatHbie cocTosiHus BeniectBa. da3oBwie 14 1 https://m.edsoo.ru/TAH7E2L 40
nepexoabl

Hroro mo pasneny 49

Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUIECKOE TT0JIE 24 https://m.eds00.ru/S6C0Y3C3D
4.2 I1oCTOSIHHBIM 2JEKTPUUECKUIN TOK 24 https://m.edsoo.ru/FOD7TM7W3L
4.3 TokM B pa3nu4HbIX cpeaax 6 https://m.edsoo.ru/C8E3USNON
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https://m.edsoo.ru/C8E3U5N0N

Hroro no pazneny

Pasgen 5. PU3UNYECKUHN IPAKTUKYM

54

5.1 Ou3NYECKUi MPaKTUKYM 16 16 https://m.eds00.ru/COT5G3P6X
Hroro no pazaeny 16
PesepBHOE Bpems 10 https://m.edsoo.ru/U9A7GON8D
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME



https://m.edsoo.ru/C0T5G3P6X
https://m.edsoo.ru/U9A7G0N8D

11 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Konrpouabnesie IIpakTuuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoTshI
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTHoe 1moJje 14 https://m.eds00.ru/A900X4T2V
1.2 DneKTpoOMarHuTHast MHIYKIIUS 13 1 https://m.edsoo.ru/UON2POT6H
Utoro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHnndeckue KojieOaHus 10 https://m.edsoo.ru/K1L1D0L8J
2.2 DNeKTpOMarHuTHbIE KOJeOaHus 15 https://m.edsoo.ru/H6D3K8DSE
M
2.3 PRAHIFACCKHE 1 SHCKIPOMATHHTHRE 10 1 https://m.edso0.ru/N209RIH7X
BOJIHBI
24 OnTuka 25 1 https://m.edsoo.ru/DOC7Q9W3B
Hroro no paszneny 60

Paszgen 3. OCHOBBI CHEHI/IAJIBHOI?I TEOPUU OTHOCHUTEJIBHOCTHN
3.1 OcuoBel CTO 5 1 https://m.edsoo.ru/F1Z27S2G2K

Uroro no pazaeny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopmyckysipHO-BOTHOBOM JTyaliu3m 15 https://m.edsoo.ru/X1M5H5Z4T

4.2 ®duznka aTomMa 5 https://m.edsoo.ru/FAK2T4237
)

4.3 VISHIA STOMHOTO Jipa i 5 https://m.edso0.ru/C2G6W6EK4A
AJIEMEHTAPHBIX YACTHII



https://m.edsoo.ru/A9O0X4T2V
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/F1Z7S2G2K
https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/F4K2T4Z3Z
https://m.edsoo.ru/C2G6W6K4A

Hroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DneMeHTBl aCTPOHOMUU M aCTPOPUIUKU 12 https://m.eds00.ru/B3TID4TIN
Hroro no pazaeny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
6.1 ‘ duznUecKuil IPaKTUKYM 16 16 https://m.edsoo.ru/E9X2G8K5N
Wroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaru3zanus u 00o0meHne
MPEMETHOTO COJIEPYKAHUS U OIBITA
7.1 NEeATEILHOCTH, MPUOOPETEHHOTO TIPH 15 https://m.edsoo.ru/B4EOGIF8D
u3ydyeHuu kypca puzuku 10 — 11
KJIaCCOB
Hroro no pazneny 15
PeszepBHOe Bpemst 10 https://m.edsoo.ru/U9B9H4J1E
BIIEE KOJIMYECTBO YACOB I1
OBbII] OJI CTBO HACOB IO 170 16

I[TPOT'PAMME



https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/U9B9H4J1E




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

dusuka — pyHaaMeHTaTbHAS
HayKa 0 IpUpoe

Hay4HbIit MeTO/T TO3HAHUS U
METO/IBI HCCIIEJOBAHUS
(UBHYECKUX SIBICHUN

OKCIIEpUMEHT U TEOpHUs B
nporecce MO3HAHUS TTIPUPOIBI.
HaGumtoieHne u SKCIIepuMEeHT B
dusnke

Crioco6b! u3MepeHus (PU3NIECKUX
BEJIMYMH

https://m.edso0.ru/I0S1E3Q7I

https://m.edsoo.ru/Y7B1P2J7J

https://m.edsoo0.ru/X1B7G702U

https://m.edsoo.ru/P7V3L7TOY

AOCOIOTHAs U OTHOCUTEJIbHAS
MOTPEUIHOCTH U3MEPEHUIN
(UBHUYECKUX BETUYUH

https://m.edsoo.ru/N2N7U7W7K

MonenupoBanue B ¢pusuke. Poiab
U MecTO GU3UKH B OPMUPOBAHUU
COBPEMEHHOM HAyYHOU KapTHHBI
MHpa, B IPAKTUYECKON
NeATeIFHOCTH JIFOAeH

https://m.edsoo.ru/D8F5NOUOL

MexaHndeckoe IBMKEHUE.
Cucrema orcyera.
OTHOCUTENBLHOCTH MEXAHUYECKOTO

https://m.eds00.ru/G4T8G0OVEM



https://m.edsoo.ru/I0S1E3Q7I
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/D8F5N0U0L
https://m.edsoo.ru/G4T8G0V6M

newxenus. [Ipsamast u odparHas
3aa4d MEXaHUKU

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 IPOEKIIUU Ha OCU
KoopauHar. TpaekTopus.
[Tepememenue. Cxopocts. Mx
IIPOEKIIMH HA OCHU KOOPAMHAT

https://m.edsoo.ru/P2N8O8G3F

PaBHOMEpHOE ITPSAMOJIMHENHOE
nswkenue. ['papuaeckoe
OIICAHUE PABHOMEPHOTO
NPSMOJIMHEHHOTO IBUKCHUS

https://m.edsoo.ru/Q1P5M4L7E

10

11

12

13

14

CiiokeHue nepeMenieHuit u
ckopocrtei. Pemenue 3agau

HepaBHomepHOe 1BHXeHHUE.
MrHoBeHHas: CKOPOCTb.
VYckopenue. IIpsamonuneitnoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpPEHUEM

I'paduueckoe onucanue
IPSIMOJIMHEMHOTO ABMXKEHUS C
IIOCTOSIHHBIM YCKOPEHUEM

CBobosiHOE MajieHne. Y cKopeHue
CBOOOHOTO Ta/ICHUS.
3aBUCHMOCTBH KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHSI OT BpEMEHHU
U UX rpaduku

JBmxeHue tena, OpOIIEHHOTO MO/
YIJIOM K TOPU3OHTY

https://m.edsoo.ru/D2V5X0U0W

https://m.edsoo0.ru/C213U100N

https://m.edsoo.ru/W708J0F8U

https://m.edsoo.ru/K5H8X3Z8N

https://m.edso0.ru/P6B6V2M6S



https://m.edsoo.ru/P2N8O8G3F
https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/K5H8X3Z8N
https://m.edsoo.ru/P6B6V2M6S

15

16

KpusosnHeliHOE NBUKEHUE.
JIBH>KEHUE 110 OKPYKHOCTH.
VYrioBasi v TMHEHAs CKOPOCTb.
Ilepuon u yacrora.
[leHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

KoHnTtponbHas pabota 1o Teme
"Kunemaruka"

https://m.edsoo0.ru/O7B9G5C5V

https://m.edsoo.ru/P9D8U7B5H

17

[Iepssblit 3ak0H HproTOHA.
HNuepupnanbHble CUCTEMBI OTCYETA.
[IprHIHAIT OTHOCUTENBHOCTH
lNanunes. HennepuuanbHeie
CUCTEMBI OTCYETA

https://m.edsoo.ru/R7TH8K7K9T

18

19

20

Cwuta. PaBHOIEHCTBYIOIIAS CHJTIA.
Bropoii 3akon HeroTona. Macca

Bzaumoneincreue ten. Tpernit
3akoH HproToHa

IIprHIMI CyNIEPTIO3ULIUU CHUIL.
Pemenue 3agau Ha npuMeHeHUe
3akOHOB HproTOHA

https://m.edsoo.ru/\WW9H405J1M

https://m.edsoo.ru/Y9A4K9I2V

https://m.edso0.ru/B2A9S1G2Y

21

3aKOH BCEMUPHOIO TATOTEHUS.
DKBHUBaJIEHTHOCTD
TPaBUTALMOHHON U MHEPTHOU
MAaCCHI

https://m.edsoo.ru/K1Z1L0Z1R

22

23

Cwita TSKeCTH U yCKOPEHHE
¢BOOOIHOTO ITaIEHUSA

I[BI/I)KCHI/IC HEeOECHBIX TEJI U UX
HCKYCCTBCHHBIX CITYTHUKOB.

https://m.edsoo.ru/G4U505J5N

https://m.edso0.ru/B908S2X5U



https://m.edsoo.ru/O7B9G5C5V
https://m.edsoo.ru/P9D8U7B5H
https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/K1Z1L0Z1R
https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/B9O8S2X5U

[IepBas kocmu4eckast CKOpOCTb.
3akonbl Kemnepa

24

25

26

Cuiia ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. [Ipupoaa u Buibl
cu Tpenus. [IBuxxeHue B
KUJKOCTHU U Ta3e ¢ y4ETOM CUJIbI
COTIPOTHUBIICHUSI CPEIIBI

Jasnenue. [ uapocrarniyeckoe
napienue. Cuna Apxumena

https://m.edsoo.ru/W4M4L0E2U

https://m.edsoo.ru/DOWOM4NOP

https://m.edso0.ru/O9TOE7L7P

27

AOCOJIIOTHO TBEPJIOE TEJIO.
[TocrymarensHoO€ U BpamaTeIbHOE
JIBU)KEHUE TBEPJIOTO Telia

https://m.edsoo.ru/L2Y2V6M9N

28

29

30

MOMEHT CUJIbl OTHOCHTEIIBHO OCH
BpaieHus. [lneqo cuibl
CroxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tsxectn
TeJa. Y CIIOBUSI pAaBHOBECUS
TBEpAOTo Tesa. Buabl paBHOBECUS

Pemenue 3amau

https://m.edsoo.ru/M702D3B40Q

https://m.edsoo.ru/B4N7S6Q8V

https://m.eds00.ru/G1W9X9R5K

31

KonTponbHas pabora no teme
"Iunamuka. CTaTuKa TBEpJOTO
Tena”

https://m.edsoo.ru/K7X4D2Z9A

32

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
[leHTp Macc cucTemsl
MaTepualbHBIX TO4eK. Teopema o
JBHKEHHUH LIEHTPA Macc

https://m.edsoo.ru/X2M8A4D1V



https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/D0W0M4N0P
https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/B4N7S6Q8V
https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/X2M8A4D1V

33

I/IMHy.HBC CHUJIBI U U3BMCHCHUC
HMITYyJIbCa TCJIa. 3akoH
COXpPAaHCHUS UMITYJIbCA.
PeaktuBHOE JABUXKCHUC

https://m.edsoo.ru/H4V2Y1S1N

34

MoMeHT uMIysbca MaTepUAIbHON
touku. IIpencrasienue o
COXpPaHEHUH MOMEHTA UMITyJIbCa B
LEHTPAJIbHBIX MOJIAX

https://m.edso0.ru/NOYOC5X8F

35

36

37

Pemenue 3amau

Pabora cuibl Ha MaJIoM U Ha
KOHEYHOM TIEPEMEIICHHH.
['paduueckoe npeacTaBiIcHUe
paboThl cuibl. MOIIHOCTD CHJTBI
Kunernueckast sueprus. Teopema
00 M3MCHEHUU KMHETUYECKOM
SHEPTrUU MaTepUATbHON TOUKU

https://m.edsoo.ru/K8E4E7T8C

https://m.edsoo.ru/J6Y7G1P6U

https://m.edso00.ru/S4J0G3F7F

38

[ToreHnnaneHbIE U
HEMOTCHIUAIbHBIE CUJIBI.
ITorenuumanbHas sHeprus. Bropas
KOCMHYECKast CKOPOCTh

https://m.edsoo.ru/V6DOK4X1K

39

40

Tperbst KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HETIOTEHITUATBHBIX
CUJI C U3MEHEHHEM MEXaHUYECKOU
OHEPrUU CUCTEMBI T€J. 3aKOH
COXpaHEHHUsI MEXaHUYECKON
SHEPIrUU

VYnpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

https://m.edso0.ru/0O4W7V2Q7F

https://m.edso0.ru/Q7M5M104X



https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/N0Y0C5X8F
https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/J6Y7G1P6U
https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/Q7M5M1O4X

bepnynnu ns uneanbHOM
KUAKOCTU

41

42

43

44

KonTtponbHas pabora o Teme
"3aKOHBI COXpaHEHUs B
MexaHuke"

PazBuTue npeacraBieHuit o
npupojie TerioTel. OCHOBHBIE
nonoxkenust MKT. Tuddyzus.
bpoyHOBCKOE IBH>KEHUE

CtpoeHue ra3000pa3HbIX, KUIAKHUX
U TBEPJIBIX TeN. XapakTep
JBUKCHHS U B3aMOJICHCTBHS
YaCTHI] BEIIECTBA

Macca u pazmepsl MOJIEKYIT

(aromoB). KonnaecTBo BemecTsa.
[ToctosinHast ABoraapo

https://m.edsoo.ru/V5A0M7VOM

https://m.edso0.ru/Z2Z1K6Q9l

https://m.edsoo0.ru/B9B2G7L9X

https://m.edsoo.ru/E5O5U1IW7T

45

Temneparypa. Teriosoe
paBHoBecue. Illkana Llenscus

https://m.edsoo.ru/A4X5T6H2F

46
47

Pemenue 3agaa

NneansHblil ra3. ['a30BbBIe 3aKOHBI

https://m.edsoo.ru/C4K6RIL3P

https://m.eds00.ru/B507R9S5X

48

49

50

YpaBHenue Menpeneena-
Knaneiipona. Pemenue 3amaq
AbGcomoTHas TeMieparypa. 3aKoH
JlanbToHa

W3omporeccsl B ueaqbHOM rase ¢

INOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

https://m.edsoo.ru/K0OB8I1O7F

https://m.edso0.ru/J8U0O3U0Q

https://m.edsoo.ru/U2Z5G1F6C



https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Z2Z1K6Q9I
https://m.edsoo.ru/B9B2G7L9X
https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/B5O7R9S5X
https://m.edsoo.ru/K0B8I1O7F
https://m.edsoo.ru/J8U0O3U0Q
https://m.edsoo.ru/U2Z5G1F6C

51

I'paduueckoe npencrapieHue
M30IIPOIIECCOB: U30TEpMa,
M30X0pa, n3obapa

https://m.edso0.ru/U6J2Y4N1Z

52
53

OcHoBHoe ypaBHenne MKT

Penrtenue 3amau

https://m.edso00.ru/T4X8T217K

https://m.edsoo.ru/U4E8L2Z7L

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJIMHAMHYECKON CHCTEMBI CO
cpeHel KHHETUYECKON dHepruei
MOCTYNAaTEeNbHOTO TEIJIOBOTO
JBUKEHUS €€ YacTHUIl

https://m.edsoo.ru/Y2D7V8V5G

55

O00011IeHNE U CUCTEMATHU3AIUS
3ganni o teme "Ocuosslt MKT"

https://m.edsoo.ru/D8P4F8V2U

56

57

KonTponbHas padoTa 1o Teme
"OcHoBel MKT"

TepMoauHamMuyecKasi CUCTEMA.
3ajaHye BHEIIHUX YCIOBHM ISt
T]I cuctemsl. BHenHue u
BHYTPEHHHE ITapaMETPHI.
ITapametpsl T/] cuctemsbl kak
CpeHUE 3HAYEHUSI BEJIUYUH,
ONKCHIBAIOIIUX €€ HA
MHKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/A6RSM1N4A

https://m.edsoo.ru/YOC1H8J7N

58

HYJ'ICBOG Ha4aJl0o TCPMOJANHAMUKHU.

CamMonpou3BoJIbHas penaKcaius
T]I cuctemsl K TENJIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/J219X6K4F



https://m.edsoo.ru/U6J2Y4N1Z
https://m.edsoo.ru/T4X8T2I7K
https://m.edsoo.ru/U4E8L2Z7L
https://m.edsoo.ru/Y2D7V8V5G
https://m.edsoo.ru/D8P4F8V2U
https://m.edsoo.ru/A6R8M1N4A
https://m.edsoo.ru/Y0C1H8J7N
https://m.edsoo.ru/J2I9X6K4F

59

Monens naeansLHOr0 ra3a B
TEpMOJIMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH ITOW MOJICIIN

https://m.edsoo.ru/J2W1R8U2X

60

YpaBHeHue Menpeneena-
Knanelipona u BelpaxeHue s
BHYTPEHHEHN SHEPrun

https://m.edsoo.ru/Y9K7T909E

61

Bripaxkenue aJisi BHyTpeHHEH
SHEPTUU OJHOATOMHOT'O
UJICAIbHOTO Ta3a.
KBazucraruueckue u
HECTAaTUYECKUE MPOIIECCHI

https://m.edsoo.ru/Z5E1E3H6Q

62

63

64

65

66

OnemeHTapHas paboTa B
TepMOIMHAMKKe. Beraucienme
paboTsI 10 rpaduKy mporecca Ha
pV-auarpamme

Tennonepenaya kak crocod
U3MEHEHUs BHYTPEHHEH SHepruu
T/l cuctemsl 6€3 cOBepILIEHUS
paboThl

KOHBCKHI/IH, TCIIOIIPOBOAHOCTD,
H3JTyUYCHUC

KonmuaecTBO TENIOTHI.
TemnoémkocTs Tena. Y aenbHas u
MOJISIpHAs TETUIOEMKOCTH
BelllecTBa. Y JenbHas TeIioTa
CropaHus TOIUIMBA

Pacuér xonudecTBa TEIIOTHI IpH
TeIIoneperaye

https://m.edsoo.ru/L8B7V8S9F

https://m.edsoo.ru/P4V7B5Z7C

https://m.edsoo.ru/L4G9S4Y3Q

https://m.edso00.ru/O5L706K8X

https://m.edsoo.ru/KOW3S4V8H



https://m.edsoo.ru/J2W1R8U2X
https://m.edsoo.ru/Y9K7T9O9E
https://m.edsoo.ru/Z5E1E3H6Q
https://m.edsoo.ru/L8B7V8S9F
https://m.edsoo.ru/P4V7B5Z7C
https://m.edsoo.ru/L4G9S4Y3Q
https://m.edsoo.ru/O5L7O6K8X
https://m.edsoo.ru/K0W3S4V8H

67

[TonsiTie 06 aquabarHoM
npouecce. [lepBriii 3aK0H
TEPMOJUHAMUKHU

https://m.edso0.ru/K313S5V5I

68

KonudectBo Temnote! u pabota
KaK Mepbl U3MEHEHUS BHYTPECHHEH
sHepruu T/I cuctemsl

https://m.edsoo.ru/T8W2L9F8W

69

BTtopoii 3ak0oH TepMOJIUHAMUKHI
JUIsl PABHOBECHBIX U
HEPABHOBECHBIX ITPOLIECCOB.
HeoOpaTtumocTs npupoIHBIX
IIPOLIECCOB

https://m.edsoo0.ru/SOU9K1D3R

70

71

[IpuHUUITBI 1EUCTBUS TEIIOBBIX
mamuH. KITJ]

MaxkcumansHoe 3Hadenue KIIJI.
Huxn Kapno

https://m.edso0.ru/C2N3T4D6W

https://m.edsoo.ru/F6\VV1L5M3S

72

73

74

Pemenue 3agau

DKOIOTHYECKHE aCIIEKThI
HCITOJIb30BaHUS TEIJIOBBIX
nsurareseit. TenmoBoe
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl

Pemenue 3amau

https://m.edsoo.ru/X315X3I15P

https://m.edsoo.ru/U2W610Y7Z

https://m.edsoo.ru/Z8HOD1U1l

75

O00011eHNEe U CUCTEMATU3 AL
3HAHUH 110 TEME
"Tepmonunamuka. TemnnoBbie
MaluHb"

https://m.edsoo.ru/W3N1Z24060

76

KonTponbhas pabota no teme
"Tepmoannamuka. TernoBbie
MantuHb!"

https://m.edsoo.ru/R3A4N3V9l



https://m.edsoo.ru/K3I3S5V5I
https://m.edsoo.ru/T8W2L9F8W
https://m.edsoo.ru/S0U9K1D3R
https://m.edsoo.ru/C2N3T4D6W
https://m.edsoo.ru/F6V1L5M3S
https://m.edsoo.ru/X3I5X3I5P
https://m.edsoo.ru/U2W6I0Y7Z
https://m.edsoo.ru/Z8H0D1U1I
https://m.edsoo.ru/W3N1Z4O6O
https://m.edsoo.ru/R3A4N3V9I

77

[TapooOpazoBanue u
KoHeHcanus. Mcnapenue u
KUTICHHE. Y IeNbHas TeIIoTa
napooOpa3oBaHHUs

https://m.edsoo.ru/U8J6E6W6EN
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79

80

Hacplmiennsie 1 HeHACHIIIEHHBIE
napsl. KauecTBeHHast 3aBUCUMOCTh
IUTOTHOCTH U JIaBJICHUS
HACBILICHHOTO T1apa OT
TEeMIIEPaTypbl, UX HE3aBUCHMOCTh
0T 00bEMa HACHIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPBI
KUTICHHSI OT JJABJICHUS B KUIKOCTH

Bnaxxnocts BO3yXa.
AOCOIIOTHAS U OTHOCHTEILHAS
BJIaXXHOCTB

Pemenue 3agaa

https://m.edsoo.ru/C7E1VOP2V

https://m.edsoo.ru/H2R4A4BOR

https://m.edsoo.ru/R2A2TIN8H

81

82

83

84

TBépnoe teno. Kpucramnmueckue
U aMop¢HBbIe Tena. AHU30TPOIHS
CBOMCTB KpPHUCTAJIIOB

I1;maBiieHME ¥ KpUCTATUIM3ALIMSL.
Y nenpHas TEroTa NaBjIeHHUs.
CyO6numarus

Hedopmaruu TBEpIOTO TENA.
Pactsxenue u cxxatue. ClBur.
Mogyns FOura. [Ipenen ynpyrux
nedopmaruit

TermoBoe pacmmpeHue
JKUJIKOCTEN U TBEPIBIX TEI.

https://m.edso00.ru/T9T5B3X8V

https://m.edsoo.ru/Z005N4E4N

https://m.edso0.ru/K3E401P7T

https://m.edsoo.ru/X5S8LOD9R



https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/C7E1V0P2V
https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/T9T5B3X8V
https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/X5S8L0D9R

AHrapMOHHU3M TEILTOBBIX
Ko1e0aHuil YacTUI] BENECTBA

85

86

[Ipeobpa3zoBanue Hepruu B
(a30BbBIX Mepexoaax

YpaBHeHHe TEIJI0BOro OajaHca

https://m.edsoo0.ru/D2C1W2T0T

https://m.edsoo.ru/H3B3X1C3Z
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88

89

90

91

92

Pemenue 3amau

[ToBepXHOCTHOE HATSIKEHUE.
Kanunnspueie siBnenus. JlaBienue
MO/l UICKPUBJIEHHOM
MMOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlamnaca

O0600I11IeHNE U CUCTEMATU3AIUS
3HaHUM Mo Teme "ArperatHbie
cocTosHUS BemecTBa. Pa3oBbIe
nepexonr"

KonrponbHas pabora no reme
"ArperaTHble COCTOSHHUS
BeniecTBa. Pa3zoBble epexoas!”

DneKkTpu3anus Ten u eé
IPOSIBIEHUSA. DJIEKTPUIECKUI
3apsn. JIBa BUa DIEKTPUYECKUX
3apsnoB. IIpoBoaHuKY,
JUDJIEKTPUKH U TIOJTYITPOBOJHUKU
OnEeMEHTAPHBINA ANEKTPUIECKUI
3apsd. 3aKOH COXpaHEHUs
JIIEKTPUYECKOTO 3apsiaa

https://m.edso0.ru/L5X2J4N7N

https://m.edso00.ru/G3L1G1K7P

https://m.edsoo.ru/E2S6F6H4M

https://m.edsoo.ru/X2N4L7H4Q

https://m.edso0.ru/G8K0OD9IK2K

https://m.edso0.ru/X5N5T8120Q

93

BzaumopeiicTBre 3aps1oB.
Toueunsie 3apsasl. 3akoH Kynona

https://m.edsoo.ru/A7C8A3B1A



https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/E2S6F6H4M
https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/G8K0D9K2K
https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/A7C8A3B1A
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Pemenue 3amau

https://m.edso0.ru/Z5N4C2D9W

95
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97

98

99

OnekTpuueckoe noje. Ero
JIEUCTBHE HA AJICKTPUUYECKUE
3apsiibl

Hanpspk€HHOCTD 31EKTPUYECKOro
nostst. [IpoOubIii 3apsn. Jlnaum
HANPSDKEHHOCTH AJIEKTPUYECKOTO
nosist. OTHOPOTHOE
AIIEKTPUYECKOE 110JIE

IToTeHnManbHOCTD
3JIEKTPOCTATUYECKOTO TOJIA.
PasnocTh noteHuuaios u
HalpsOKEHUE

IToTreHnnuanpHas OHCPIuA 3aps/ia B
QJICKTPOCTATUYCCKOM II0JIC.
[ToTenmuan QJICKTPOCTATUYICCKOT'O
I1OJIA

CBs3b HaprDKéHHOCTI/I OJIsA U
Pa3HOCTU NMOTCHINAJIOB IJIA
QJICKTPOCTATUUCCKOT'O ITOJIA

https://m.eds00.ru/G7S6V7S0T

https://m.edsoo.ru/L3B8L4U7S

https://m.edso0.ru/P2S973R2X

https://m.edsoo.ru/N2C1X5X8H

https://m.edsoo.ru/\VOA4F8L7L

100

[IpuHDMn cynepno3unun
ANEKTPUYECKUX TOJIEH

https://m.eds00.ru/Q900B0A5X

101

102

Pemenue 3amau

[Tone Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsHKEHHOU chepbl

https://m.edsoo.ru/I4N4C3B3K

https://m.edsoo.ru/X9D6D2A10

103

ITone paBHOMEPHO 3apsiKEHHOTO
o o0sEMy mapa. [losme

https://m.edsoo.ru/B5M8D6D8V



https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/G7S6V7S0T
https://m.edsoo.ru/L3B8L4U7S
https://m.edsoo.ru/P2S9Z3R2X
https://m.edsoo.ru/N2C1X5X8H
https://m.edsoo.ru/V0A4F8L7L
https://m.edsoo.ru/Q9O0B0A5X
https://m.edsoo.ru/I4N4C3B3K
https://m.edsoo.ru/X9D6D2A1O
https://m.edsoo.ru/B5M8D6D8V

PaBHOMEPHO 3aPSKEHHOMN
0eCKOHEYHOM MIOCKOCTH

[IpoBonHMKY B

104 AJNEKTPOCTATUYECKOM I1OJIE. https://m.edso00.ru/R3G3V2Q5V

VYcnoBue paBHOBECUS 3apsI0B
WDJIEKTPUKH U

105 A p TOTYTPOBOUTHIH https://m.edsoo.ru/E2H2J8B2N
B AJICKTPOCTATHYECKOM I10JIe
Konnencarop. D51eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD https://m.edsoo.ru/X6P8W7EOR
IJIOCKOTO KOHACHCaTopa
ITapanmensHOE coe CHUE

107 p AMHCHH https://m.edsoo.ru/B5X6R7V3Z
KOHJIEHCATOPOB
[TocnenoBarensHOE coeqn

108 a FIMHCHIC https://m.edso0.ru/S8G7N8D8SK
KOHJIEHCATOPOB
DHeprus 3apsKeHHOTO

109 p P https://m.edsoo.ru/W1M2B0Q6G
KOHJIEHCATOpa

110 Pemenne 3amau https://m.edso0.ru/Q8K27602D
JIBr>keHME 3apsKEHHON YaCTHULIbI

111 B OJJHOPOJIHOM 3JIEKTPUYECKOM https://m.edsoo.ru/R7S5J7N3R
moJie

112 Pemenue 3amau https://m.edsoo.ru/FSLAD4AAT
O00011eHNEe U CUCTEMATU3ALIS

113 3HaHUU 10 TeMe "DIeKTpruIecKoe https://m.eds00.ru/I0T3J3I3U
mmone"
K o

114 | OHTPOTDHAT PAbOTA HOTEME https://m.eds00.ru/E902CI5]

DIIEKTPUUYECKOE TT0JIE

Cuna toka. I1o 7| .

115 CTOAHHBIH TOK https://m.edso00.ru/C9P3V4X1Q

YcnoBus CYIICCTBOBAHUSA



https://m.edsoo.ru/R3G3V2Q5V
https://m.edsoo.ru/E2H2J8B2N
https://m.edsoo.ru/X6P8W7E0R
https://m.edsoo.ru/B5X6R7V3Z
https://m.edsoo.ru/S8G7N8D8K
https://m.edsoo.ru/W1M2B0Q6G
https://m.edsoo.ru/Q8K2Z6O2D
https://m.edsoo.ru/R7S5J7N3R
https://m.edsoo.ru/F8L4D4A4T
https://m.edsoo.ru/I0T3J3I3U
https://m.edsoo.ru/E9O2C9I5J
https://m.edsoo.ru/C9P3V4X1Q

MOCTOAHHOI'O DJICKTPHUICCKOI'O
TOKa

Hcrounuku Toka. Hanpsbxenue u

116 SIC https://m.edsoo.ru/X2W9F5Q1A

117 3axon OMa st yHactka uerH. https://m.eds00.ru/P6GIMIT5X
DIIEKTPUUECKOE CONTPOTHUBIICHUE
3aBUCHUMOCTb COIIPOTUBIICHUS

118 OAHOPOIRIOTO HPOBOATHIE OT €10 https://m.eds00.ru/M8S501T4Y
JUTMHBI U TIJIOIA TN TIOTIEPEYHOTO
CeUYCHUS

119 YACIBHOE CONpOTHBIICHHE https://m.edso0.ru/R5L1EOD5G
BellecTBa. Pemenue 3agau
[TocnenoBarenpHOE,

120 napajuieIbHOE, CMEIIaHHOE https://m.eds00.ru/16T2S002K
COCIMHEHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX

121 aeKTpuuecKkux nemnei. Ilpasnna https://m.edsoo.ru/D9P9Z8L6Y
Kupxroga

122 Pemenue 3amau https://m.eds00.ru/T308R7G7V

123 PaboTa oJ1CKTPHHECKOr0 TOKa. https://m.eds00.ru/G2B9Y0DIK
3akon Jlxxoyns —Jlenia

124 Pemenue 3amau https://m.eds00.ru/B6Q0A3R7S
MOITHOCTP IEKTPUIECKOTO TOKA.

125 TermoBast MOIITHOCTb, https://m.edsoo.ru/E3V4R2Z1N
BBIZICNIIEMAas Ha Pe3UCTOpe

126 Pemenue 3amau https://m.edsoo.ru/A7Y7X9EST

127 SAC u pryrpenice https://m.edso0.ru/ROK4Y6Q3X

COIIPOTUBJICHUEC UCTOYHHKA TOKA



https://m.edsoo.ru/X2W9F5Q1A
https://m.edsoo.ru/P6G9M1T5X
https://m.edsoo.ru/M8S5O1T4Y
https://m.edsoo.ru/R5L1E0D5G
https://m.edsoo.ru/I6T2S0O2K
https://m.edsoo.ru/D9P9Z8L6Y
https://m.edsoo.ru/T3O8R7G7V
https://m.edsoo.ru/G2B9Y0D9K
https://m.edsoo.ru/B6Q0A3R7S
https://m.edsoo.ru/E3V4R2Z1N
https://m.edsoo.ru/A7Y7X9E5T
https://m.edsoo.ru/R0K4Y6Q3X

3axod Oma 11 MOJIHOU

128 . . https://m.eds00.ru/S9H7C2Q3V
(3aMKHYTO¥) 3JIEKTPUUYECKOMN 11ETTH

129 Pemenue 3anau https://m.eds00.ru/O5E7N7X7M

130 MOUIHOCTh UCTOYHUKA TOKA https://m.edsoo.ru/F7Z7V5E2Z

131 KopoTtkoe 3ambikanmne https://m.eds00.ru/O9B3P4D4R

13p |~ omaercarop & nemi https://m.eds00.ru/GEA4E2ASS
MOCTOSTHHOTO TOKa

133 Pemenue 3anau https://m.edso0.ru/P6X4G9EII
Penienue 3amad mo teme

134 "TToCTOSIHHBIN JEKTPUUCCKUN https://m.edsoo.ru/FOW619G6K
TOK"
Penienue 3amad mo teme

135 "TToCTOSIHHBIN JEKTPUUCCKUN https://m.edso0.ru/X0Q4F9C0Z
TOK"
Pemenue 3agau no reme

136 "IToCTOSTHHBIN NEKTPUUYECKUI https://m.edso0.ru/U5Z2H9W2J
TOK"
O00011eHNEe U CUCTEMATU3ALIS

137 3HaHu# 110 TeMe "TloCTOSTHHBIIM https://m.edsoo.ru/F4AK6G3W3lI
ANEKTPUIECKUIN TOK"
KonTponbHas pabota mo Teme

138 "TIOCTOSIHHBII AIIEKTPHYECKHHA https://m.eds00.ru/KOX6Q4X7X
TOK"
DneKTpuueckas MpoBOANMOCTh

139 PASTITIHBIX BEHECTE. https://m.eds00.ru/USHIFEV30

DJEeKTpUUECKUl TOK B MeTaJIax.
CBepXxmnpoBOIUMOCTb



https://m.edsoo.ru/S9H7C2Q3V
https://m.edsoo.ru/O5E7N7X7M
https://m.edsoo.ru/F7Z7V5E2Z
https://m.edsoo.ru/O9B3P4D4R
https://m.edsoo.ru/G5A4E2A5S
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/F0W6I9G6K
https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/F4K6G3W3I
https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/U8H9F6V3O
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DIIEKTPUUYECKHI TOK B pacTBOpax
Y paciuiaBax dJEKTPOJIUTOB.
3akonbl Dapajes nis
3JIEKTPOJIN3a

https://m.edso0.ru/C7T7U0B3T

141

DJIIEKTPUUYECKHI TOK B razax.
[Inazma

https://m.edso0.ru/O403R6E3A

142

143

DJIEKTPUUYECKUHN TOK B BAKyyMe.
Baxyymubie mprOopbl

DIIEKTPUUECKUI TOK B
MOJTYTIPOBOTHUKAX

https://m.edsoo.ru/BSE3FOW1A

https://m.edso0.ru/C1K708F1P
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[HonynpoBoaHKUKOBBIE TPUOOPHI

dusnueckuil NpakKTUKYM 10 TeMe
"HU3Mepenue cuibl ToKa 1
HAINPSOKCHUS B IIETIH TIOCTOSIHHOTO
TOKa IPH MOMOIIY aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
nprOopoB" uinu "3HaKOMCTBO C
udpoBoii 1aboparopueit no
¢usuke. [Ipumeps! n3MepeHust
(GU3NYECKUX BETUUUH MPH
MOMOIIIM KOMITBIOTEPHBIX
JATYNKOB"

Du3nUeCKul IPAKTUKYM I10 TEME
"N3y4eHne HepaBHOMEPHOIO
JBUKEHMS C LIENBIO ONPENETICHUS
MI'HOBEHHOH ckopocTH"

®u3NYecKuil TPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IpU
IPSIMOJIMHEWHOM

https://m.edsoo.ru/HOY2P3Y5Z

https://m.edsoo.ru/ASN5C5X7Z

https://m.edso0.ru/Z1D4N717Y

https://m.eds00.ru/Z80Q1J8D3K



https://m.edsoo.ru/C7T7U0B3T
https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/A5N5C5X7Z
https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z8Q1J8D3K

148

149

150

PaBHOYCKOPEHHOM JIBHXKEHHH 110
HaKJIOHHOM INTIOCKOCTH" MIIH
"NccneqoBaHue 3aBUCUMOCTH
MyTH OT BPEMEHHU NPH
PaBHOYCKOPEHHOM JBHKEHUU"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3Mepenune yCKopeHus
¢BOOOIHOTO ITafieHUA" WiIn
"N3yueHune nBUKEHUA TENa,
OpOIIEHHOTO TOPU30HTAIBHO"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yueHune nBUKEHUA Tema 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOAYJIO CKOPOCTBIO" WIIH
"NccneqoBaHue 3aBUCUMOCTH
nepuo/ia 0opaiieHnss KOHMYeCKOro
MasiTHUKa OT €ro napamerpos"”

Du3nUeCKul IPAKTUKYM I10 TEME
"M3MepeHue paBHOAECHCTBYIOLIEH
CHJIBI ITPU JIBMDKEHUH OpycKa 1o
HAKJIOHHOM IJIOCKOCTH" WIIN
"IIpoBepka rumnoTe3bl 0
HE3aBHCHMOCTH BPEMEHU
JBUKEHHS OpyCcKa MO0 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccTosiHuE OT €ro Macchl"”

https://m.eds00.ru/G1TOK9D60O

https://m.edso0.ru/P4Q4M9V70

https://m.edsoo.ru/T9O8A9P5B

151

Pu3NYecKuil TPAKTUKYM I10 TEME
"HccnenoBanne 3aBUCUMOCTH CHUIT
YIPYTOCTH, BOSHUKAIOIIUX B

https://m.edsoo.ru/ROWOKOP8Y



https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/P4Q4M9V7O
https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/R9W0K0P8Y
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IPY>KMHE U PE3UHOBOM 00pa3slie,
oT ux Aedopmanuu’ uiu
"U3ydyeHue NBUKEHUSI CUCTEMBI
TeJ, CBI3aHHBIX HUTBIO,
MIePEKUHYTOM uepe3 IErKui 610K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue kodddumnmeHTa
TPEHHUsI 110 BEJIMYUHE YTIIOBOTO
K03 uImenTa 3aBUCUMOCTH
Frp(N)" mu "HccnenoBanue
JBUKEHMS OpyCKa [0 HaKJIOHHOU
TUTOCKOCTH C IEPEMEHHBIM

KO3 PHUIHEHTOM TpeHHS" HITH
"N3yuenue nBUKEHUS rpy3a Ha
BaJly ¢ TpeHueM"

https://m.edsoo.ru/Q2N1Z9F5F
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Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBuit
paBHOBECHS TBEPAOTO TEIIA,
MMEIOIIIETO OCh BpallleHus'" WIH
"KoHCTpynpoBaHuE KPOHIITEHHOB
Y pacy€T CUJ YIPYrOCTH" WU
"N3y4eHne yCTONYMBOCTU
TBEPAOTO TEJIA, UMEIOIIETO
MJI01Ab OTIOPHI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca Tena Mo
TOPMO3HOMY IIyTH" WJIN
"M3MepeHue CUIIbI TATH, CKOPOCTH
MOJIENIN AIEKTPOMOOHIIS 1

https://m.edsoo.ru/O5M1B2R0V

https://m.edso0.ru/S3JOX3N8H



https://m.edsoo.ru/Q2N1Z9F5F
https://m.edsoo.ru/O5M1B2R0V
https://m.edsoo.ru/S3J0X3N8H
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MOIITHOCTH CHJIBI TSATH'" WK
"CpaBHEHHUE U3MEHECHUS
UMITYJIbCa TeJla C UMITYJIbCOM
cuinl" win "Uccienosanue
COXpaHEeHHUsI UMITYJIbCa TIPU
YIPYroM B3auMOJIEHCTBUN" WU
"N3MepeHne KHHETUUECKOM

DHEPIUU Teja 10 TOPMO3ZHOMY
n

yTH
dusnueckuil NpakKTUKYM 10 TeMe
"N3ydyeHue n30TepMUUIECKOTO
npouecca (peKOMEHI0BaHO
UCIIOJIb30BaHUE ITUPPOBOI
nabopatopun)" wim "HU3ydeHue
M30XOPHOTO Ipolecca’ uiu
"N3y4yenue n3o06apHOTo
npouecca" win "l[IpoBepka
YPaBHEHHUS COCTOSHUA"

https://m.edsoo.ru/I6C5P7G6C

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3MepeHue yaeapHOM
TEIIOEMKOCTH" MIJIN
"UccnenoBanue npouecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBanue annadbaTHOTO
npouecca’ wim "M3yuenue
B3aUMOCBSI3U DPHEPTUU
MEXMOJICKYJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHIIEHUS KUIKOCTENH"

https://m.edso0.ru/J8C7B2W8D



https://m.edsoo.ru/I6C5P7G6C
https://m.edsoo.ru/J8C7B2W8D
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Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3y4yeHue 3aKkOHOMEPHOCTEI
HCTIApEHUS KUJKOCTER" i
"U3mepenue yieabHOM TeII0ThI
raByienus apaa’ win "M3ydyenue
CBOICTB HACBIILIEHHBIX NTapOB"
win "V3mepenne abCcomoTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKA
Macchl IapoOB B TOMEIEHUN".
N3mepenue kodddurmerra
MOBEPXHOCTHOTO HATSKEHUS

https://m.edsoo.ru/K2E2N1C3N
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue npeBpaiieHus
SHEPIrUH 3apsSKEHHOTO
KOHJIEHCATOpa B 3HEPTUI0
M3JIy4E€HHS CBETOAMOA" WU
"N3y4eHne MpoTEeKaHUs TOKa B
LeMHU, coiepkallei Konaencarop”
M "Pacnpenenenne pasHOCTH
MOTEHLMAJIOB (HaNpsKEHUs ) IPU
MOCJIEI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" MIH
"U3Mepenne yienbHoro
CONPOTHUBIICHHUS IPOBOJIHUKOB"
i "HccnegoBanue 3aBUCUMOCTH

https://m.edso0.ru/D0Z5T3X7H

https://m.edso0.ru/Y607B2K7N



https://m.edsoo.ru/K2E2N1C3N
https://m.edsoo.ru/D0Z5T3X7H
https://m.edsoo.ru/Y6O7B2K7N

CHUJIbI TOKA OT HAIPSDKCHUS JJIs
JIaMITBI HaKaauBaHus"

160

161

Pu3n4eCcKUul IPAKTUKYM 110 TEME
"Habnronenue annekrponuza’ win
"N3mepenue 3apsaa
OJHOBAJICHTHOTO MOHA' WU
"NccneqoBanue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA
oT Temneparypsl” uiu "CHarue
BOJIT-aMIICPHON XapaKTEPUCTHKU
nuona"

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"Kunemaruka"

https://m.edso0.ru/K8C6S1K4R

https://m.edso0.ru/C901M5N6L

162

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3aIHsl 3HAHWH 110 TeMe
"Ilnaamuka"

https://m.edsoo0.ru/J3X7B7Z27Z

163

164

165

Peseprubiit ypok. O60011eHIE U
cucremMaru3anus 3HAHUHU 110 TEME
"Cratuka TBEpa0TO Tena"

PesepBHslit ypok. O600111eHNE U
CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"3aKOHBI COXpaHEHUs B
MeXxaHuke"

PesepBHriit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOU
Teopun"

https://m.edsoo.ru/W9Z2G3L5U

https://m.edsoo.ru/Y8Z0W2N9C

https://m.edso0.ru/D7Q5Y9Y9E



https://m.edsoo.ru/K8C6S1K4R
https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/W9Z2G3L5U
https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/D7Q5Y9Y9E

166

PesepBHeiit ypok. O600IICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"Tepmoaunamuka. TemnoBsie
MaIIuHb"

https://m.edsoo.ru/I9N3R204D

167

PesepBHeiit ypok. O600ICHHE U
cUcTeMaTu3alus 3HaHUM 110 TeMe
"ArperaTHbl€ COCTOSTHUS
BelecTBa. PazoBbie nepexoib"”

https://m.edsoo.ru/B5P110S9H

168

PesepBHeIit ypok. O600IICHHE 1
cucremMaru3anus 3HAHUH 110 TEME
"DnexkTpuueckoe mnoie"

https://m.edsoo.ru/H8H5W3K5X

169

170

PesepBusiit ypok. O60011eHNE U
CHCTEMaTH3alHs 3HaHUH 110 TeMe
"ITocTOSTHHBIN NEKTPUUYECKUI

TOK"

PesepBHslit ypok. O600111eHNE U
cHCTeMaTH3alus 3HaHUH 10 TeMe
"ToKM B pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16

https://m.edsoo.ru/X8K1U9C2B

https://m.edsoo.ru/O2E1T1H4Z



https://m.edsoo.ru/I9N3R2Q4D
https://m.edsoo.ru/B5P1I0S9H
https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/X8K1U9C2B
https://m.edsoo.ru/O2E1T1H4Z

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposabubie IlpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

BzaumoeiicTBHE MOCTOSIHHBIX

1 MATHITTOB 1 TIPOBOIHIIOB € 1 https://m.eds00.ru/G5G8C2GID
TOKOM. MarnuTHoe mnosie.
I'mnote3a Ammepa
BexTop MarHuTHOM WHIYKITUH.
IT

2 PHIIII cynepni)munn 1 https://m.edsoo0.ru/P4Q2U9F4X
MarHUTHBIX TTOJIeHd. JInauu
MarHUTHON WHTYKITUU
M

3 ATHIITHOS HOTE HPOBOIHKa © 1 https://m.eds00.ru/X4C5V6P3G
tokoM. OnbIT Dpcrena
Cona A N

4 118 AMIIEPa, €& HatlpasIeHie 1 1 https://m.edso0.ru/QO0M4X1X6J
MOJIyJIb

5 Pemenne 3amau 1 https://m.edsoo.ru/P3Z0LOO0R
[Tpumenenue 3akoHa Ammepa.

6 DIEKTPOU3MEPUTENBHBIE 1 https://m.edsoo.ru/D812U2U00
npudopbI
Cuna JlopeHna, e€ HarpaBiieHHE

7 1 MOy B IU[BH)KGHHG 1 https://m.edso0.ru/X604U7R8A
3apsHKEHHON YacTHUIIBI B
OJIHOPOJHOM MarHUTHOM II0JIe

8 Pemenne 3amau https://m.edso0.ru/K910C6Q3C

9 PaGora cunel Jlopeniia https://m.edsoo.ru/P7F8TOC8S

10 Pemenne 3amau https://m.edso0.ru/D8M2R618Q



https://m.edsoo.ru/G5G8C2G9D
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/X6O4U7R8A
https://m.edsoo.ru/K9I0C6Q3C
https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/D8M2R6I8Q

MaruuTtHoe 1moJjie B BELIECTBE.

11 deppoMarHeTHKH, rapa- u https://m.eds00.ru/POM60O3R7X
JMaMarHEeTUKHU
OCHOBHBIE CBOMCTBA

12 dbeppomarneTukoB. [Ipumenenue https://m.eds00.ru/Q3Y8U3H5C
dbeppoMarHeTUKOB

13 Pemenne safa 1o Teme https://m.edsoo.ru/M400W8B2A
"MaruauTHOE 101"

14 Pemmerie sazatt 1o Teme https://m.eds00.ru/REN210VAX
"MaruaurtHoe moJje"
SIBneHne ANEeKTPOMArHUTHOM

15 nHaykuu. [loTok BekTopa https://m.edso00.ru/V9X7S809H
MarHUTHON UHIIYKIIUU

16 OC unayKImn https://m.edso0.ru/C7Y3Q5D1F

17 3aKOH DIICKTPOMATHHTHOH https://m.eds00.ru/E906Q0S4L
unaykuuu Papanes

18 Brxpesoe osiekprreckoe nose. hitps://m.eds00.ru/L9Z2D704J
Toxu ®dyko
O/J1C nHAYKIMH B IBHKYIIUXCS

19 https://m.edso00.ru/W2J812Z4G
MIPOBOTHAKAX

20 Pemrenne 3agau https://m.edso00.ru/J1Q9JOB6A

21 [IpaBuno Jlenua https://m.edso00.ru/K3G3Z5X5D
NunykruBHOCTh. KaTymka

22 WHIYKTUBHOCTH B LIETIN https://m.edsoo.ru/D6M2P8B2M
MTOCTOSTHHOT'O TOKa

23 Fsnerue camonrykimn. /C https://m.edsoo.ru/H711C9E5J

CaMOMHAYKIINN



https://m.edsoo.ru/P9M6O3R7X
https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/V9X7S8O9H
https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/W2J8I2Z4G
https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/K3G3Z5X5D
https://m.edsoo.ru/D6M2P8B2M
https://m.edsoo.ru/H7I1C9E5J

24

3Hepr1/151 MAarauTHOI'O ITOJIA
KaTyYHIKU C TOKOM.
:‘)J'ICKTpOMaFHI/ITHOC II0JIC

https://m.edso0.ru/C5L8W1D8Q

25

26

27

Pemenune 3amau

O000111eHrE U CUCTEMATU3 AL
3HAHUM IT0 TEME
"OnexkTpoguHaMukKa"

KoHTpoinbHas pabota 1o Teme
"OnexkTpoaguHaMuKa"

https://m.edsoo.ru/B8G2R3W3M

https://m.edsoo.ru/F5F1V2D7C

https://m.edso0.ru/KOT5M2Y 1S

28

KonebarensHas cucremMa.
CB00OOHBIE KOJIEOAHMS.
lMapmonnueckue konebanus

https://m.edsoo.ru/S8ESHOKG6F

29

30

31

Kunemaruueckoe u
JIMHAMHAYECKOE OTIMCAHUE
KOJIEOATEbHBIX IBUXKECHUN

DHEpPreTUYecKoe OMUCAHUE.
BriBoa muHaAMIUECKOTO
OTHCAHUS TAPMOHUYECKHIX
KoJeOaHui u3 ux
SHEPTCTUUCCKOIo U
KHHEMATHUYCCKOT'O OITMCAaHUA

Ammuintyna u ¢aza KkonedaHui

https://m.edsoo.ru/A6S901V4Q

https://m.edso0.ru/O4S4H7T5X

https://m.edsoo.ru/TOISC1Y1l

32

[Tepuona u yacTora KoseOaHUH.
[Tepron ManbIx cBOOOIHBIX
KoJIEOAHMIT MaTEMAaTHYECKOTO
MmasiTHUKa. [leproa cBOOOIHBIX
KoJie0aHU# MPY>KUHHOTO
MasiTHUKA

https://m.edsoo.ru/U7S4U5V2L



https://m.edsoo.ru/C5L8W1D8Q
https://m.edsoo.ru/B8G2R3W3M
https://m.edsoo.ru/F5F1V2D7C
https://m.edsoo.ru/K0T5M2Y1S
https://m.edsoo.ru/S8E5H0K6F
https://m.edsoo.ru/A6S9O1V4Q
https://m.edsoo.ru/O4S4H7T5X
https://m.edsoo.ru/T0I8C1Y1I
https://m.edsoo.ru/U7S4U5V2L

33

3aryxaromue KoieoaHus.
BeiHyX1eHHBIE KOTCOaHMSI.
Pe3onanc

https://m.edso0.ru/I5D3X5G2P

34
35

ABTOKOJICOaHUS

Penrenue 3anau

https://m.edsoo.ru/Z3A8VOM2T

https://m.edsoo.ru/JIW1A1F4P

36

Ypok-koHpepeHuus
"MexaHHuecKue KojaeOaHus B
MY3bIKaJIbHBIX HHCTPYMEHTaX"

https://m.edsoo.ru/HOH4S6K4A

37

38

39

40

O00011IeHNE U CUCTEMATHU3AIU
3HAHUHU 110 TeMe "Mexaundeckie
konebanus"

OeKTpOMarHUTHbIE KOJICOaHuUs.
KonebaTenbHbIil KOHTYP

®opmyna Tomcona. Csi3b
aMIUTHTYIBI 3apsiia
KOHJIEHCATOpa C aMIUIUTY0H
CHJIBI TOKA B KOJIeOaTeIbHOM
KOHTYpE

3aKOH COXpaHEHMsI SHEPTUU B

u7eabHOM KolleOaTeTbHOM
KOHTYpE

https://m.edsoo.ru/LOO0OD1X9R

https://m.edsoo.ru/B7D6D5C1R

https://m.edsoo.ru/K2F8RIL3D

https://m.eds00.ru/O4A0N20Q7R

41

3aryxaroiue
AIIEKTPOMarHuTHbIE KOJIeOaHusl.
BriHyX1cHHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

https://m.eds00.ru/T4TOM5U9D

42

Ilepemennslit TOK. Pezncrop n
KOHJIEHCATOp B LIENH
MIEPEMEHHOT0 TOKA

https://m.edsoo.ru/ELIE4R7V5Y



https://m.edsoo.ru/I5D3X5G2P
https://m.edsoo.ru/Z3A8V0M2T
https://m.edsoo.ru/J1W1A1F4P
https://m.edsoo.ru/H0H4S6K4A
https://m.edsoo.ru/L0O0D1X9R
https://m.edsoo.ru/B7D6D5C1R
https://m.edsoo.ru/K2F8R9L3D
https://m.edsoo.ru/O4A0N2Q7R
https://m.edsoo.ru/T4T0M5U9D
https://m.edsoo.ru/E1E4R7V5Y

43

KaTYI_HKa HHAYKTUBHOCTHU B LICTIN
IEPEMEHHOT'O TOKa

https://m.edso0.ru/X6Z0I5P10

44

45

46

3akoH OMa 7151 DJIEKTPUYECKON
LEMU IePEMEHHOT0 TOKa
MOoUIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEUCTBYIOIIEE
3HaYE€HHE CHJIBI TOKA U
HANPSOKEHUS

Pe3onanc B SHGKTpI/I‘IeCKOﬁ Ja(S004

-

https://m.edsoo.ru/Y618M8K3U

https://m.edsoo.ru/A7M2G9T4J

https://m.edso0.ru/T1W3T2P9B

47

48

49

50

Pemenne 3amau

WneanpHbIif TpanchopmaTop.
[IpousBoacTBO, Nepeaaya u
OTpeOICHUE IICKTPHUUCCKOH
SHEPIruu

DKOJOTUYECKHUE PUCKH TIPU
IIPOU3BOJACTBE JIEKTPOIHEPTUU.
KynbpTypa ucnonb3zoBanus
3JIEKTPOIHEPTUU B
TMOBCETHEBHOM KU3HH

Pemenue 3amau

https://m.edsoo.ru/FOY4J4Z4P

https://m.edsoo.ru/Y2Q1A4U8R

https://m.edsoo.ru/O6L3K0DOL

https://m.edso0.ru/A4X6R4Q4F

51

52

53

Pemenue 3agau

O0o001IcHNEe U CHCTEMATH3aIINS
3HAHUM I10 TeMe
"OneKTpOMarHuTHbIE
KoyieOanus"

MexaHn4ecKre BOJIHEI.

XapaKTepI/ICTI/IKI/I MEXaHUYCCKUX
BOJIH

https://m.edsoo.ru/l4E9R7F2G

https://m.edso0.ru/R9Y40Q4B2V

https://m.edsoo.ru/Q618R0OI7G



https://m.edsoo.ru/X6Z0I5P1O
https://m.edsoo.ru/Y6I8M8K3U
https://m.edsoo.ru/A7M2G9T4J
https://m.edsoo.ru/T1W3T2P9B
https://m.edsoo.ru/F0Y4J4Z4P
https://m.edsoo.ru/Y2Q1A4U8R
https://m.edsoo.ru/O6L3K0D0L
https://m.edsoo.ru/A4X6R4Q4F
https://m.edsoo.ru/I4E9R7F2G
https://m.edsoo.ru/R9Y4Q4B2V
https://m.edsoo.ru/Q6I8R0I7G

54

CBoiicTBa MEXaHUYECKHUX BOJIH

https://m.edsoo.ru/V3Y3L1K7I

55

56

3ByK. XapaKTepUCTUKH 3ByKa
Wndpas3Byk u ynpTpa3BykK.
[IIymoBoe 3arpsi3sHEHHE
OKpYXKaroIien cpebl

https://m.edsoo.ru/B9L4I16H3L

https://m.edsoo.ru/F8G8O0CIN

57

58

59

Pemenue 3amau

:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI.
I/I3J'IylleHI/IC QJICKTPOMArouTHBIX
BOJIH

3Hepr1/m QJICKTPOMAaruuTHLIX

BoJiH. CBolicTBa
3JICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/0O2D5B1L0H

https://m.edsoo.ru/Z1J4J3U2M

https://m.edsoo.ru/ASVOF4E7T

60

[IIxana 31eKTpOMarHUTHBIX
BOJH. [Ipumenenune
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

https://m.edsoo.ru/L4L9D8C2P

61

HpI/IHHI/IHBI paﬂI/IOCBSI?;I/I 158
TeJIeBUICHUA. Pagnonokamus.
DIIeKTPOMarHUTHOE 3arps3HEHUE
OKPY’KaroIllen cpebl

https://m.edso0.ru/R4T3L4Z6R

62

63

64

KonTponbHas pabora no teme
"Konebanus u BoiHbBI"

CgerT. 3aKOH MPSMOJIUHENHOTO
pacnpocTpaHEHHs CBETA
Pemenue 3aga4 Ha IpUMEHEHUE

3aKOHa HpSIMOJ'IHHCfIHOl“O
pacinpoCTpaHCHUA CBCTa

https://m.edsoo.ru/I6T7C3N9G

https://m.edso0.ru/DOISC5N8P

https://m.edso0.ru/O9N8Y4X4R



https://m.edsoo.ru/V3Y3L1K7I
https://m.edsoo.ru/B9L4I6H3L
https://m.edsoo.ru/F8G8O0C9N
https://m.edsoo.ru/O2D5B1L0H
https://m.edsoo.ru/Z1J4J3U2M
https://m.edsoo.ru/A5V0F4E7T
https://m.edsoo.ru/L4L9D8C2P
https://m.edsoo.ru/R4T3L4Z6R
https://m.edsoo.ru/I6T7C3N9G
https://m.edsoo.ru/D0I3C5N8P
https://m.edsoo.ru/O9N8Y4X4R

65

Otpaxenue csera. [lnockoe
3epkaiio. Ceprueckoe 3epkaino

https://m.eds00.ru/G3P8G0T2Y

66

[Ipenomiienue ceera.
AOCOTIOTHBIN U OTHOCUTEIBHBIH
M0Ka3aTellb NPEJIOMIICHHUS.
ITosmmHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yrod MoaIHOTo
BHYTPEHHETO OTPaKEHUs

https://m.edso0.ru/Q91503F2]

67

Pemenue 3aga4u Ha npUMEHEHUE
3aKOHOB OTPAXEHUS U
IIPEJIOMJICHUS CBETA

https://m.edsoo.ru/A6DOF409A

68

69

Xox ny4eil B mpusMe.
Hucniepcust cBera. CriosKHBIM
cocrtaB 6enoro ceera. L{Bet

JInn3pl. POKyCHOE pacCTOSTHUE U
OIITUYECKAs CHjIa JIMH3BI

https://m.edsoo.ru/Q2P002F4H

https://m.edsoo.ru/A2B2A5X1H

70

[TocTpoenue n3obpakeHuii B
JMH3aX U UX CUCTEMAaX.
YBenuueHue JIMH3bI

https://m.edsoo.ru/W5Y6A8H3F

71

Pemenue 3aga4 Ha mocTpoeHue
M300paXKeHU, MOJIy4aeMbIX C
ITOMOIIBIO JINH3

https://m.edso0.ru/C4S1H1Y4A

72

73

I'ma3 kak onTuyeckas cucteMa

Pewenue 3anau. IIpeneinst
IIPUMEHUMOCTU T€OMETPUUYECKON
OITUKH

https://m.edsoo.ru/M8L4Q8H2D

https://m.edsoo.ru/I5Z7R114B

74

CKOpOCTh CBETA U METOJIBI €€
HU3MEPCHHUS

https://m.edsoo.ru/E3Y8UGDON



https://m.edsoo.ru/G3P8G0T2Y
https://m.edsoo.ru/Q9I5O3F2J
https://m.edsoo.ru/A6D0F4O9A
https://m.edsoo.ru/Q2P0O2F4H
https://m.edsoo.ru/A2B2A5X1H
https://m.edsoo.ru/W5Y6A8H3F
https://m.edsoo.ru/C4S1H1Y4A
https://m.edsoo.ru/M8L4Q8H2D
https://m.edsoo.ru/I5Z7R1I4B
https://m.edsoo.ru/E3Y8U6D0N

75

Hucniepcus ceera

https://m.edsoo.ru/V418Z3L5R

76 HNuTtepdepentus ceeta https://m.eds00.ru/O1S4W8X9K
KorepeHTHbIE HCTOUHUKH.

77 VcnoBusa HaOMOAeHUS https://m.edsoo.ru/K2Z0K9S3U
MaKCMMyMOB 1 MUHMYMOB

78 Pemenue 3anau https://m.edsoo.ru/R2C2G9L9S

79 [Ipumenenue narepdepeHun https://m.edsoo.ru/B7N6R7P9R

80 Judpakmus ceeTa https://m.eds00.ru/02Q3C478U
Judpakimonnas pemeTka.

81 YcioBue HAOIIOEHNS ITIaBHBIX https://m.edsoo.ru/Y5X5D1W8P
MaKCHUMYMOB

82 Pemenue 3amay https://m.edsoo.ru/G8UQS3X8C

83 HonepetrocTs CEETORRIX BOH. https://m.edsoo.ru/L IAY8I8I
[Tonspuzanus ceera

84 Pemenue 3amau https://m.edsoo.ru/I7U2ESM7K

85 CBeToBbI€ BJICHUS B IPUPOJIE https://m.edso00.ru/K2T9L2Z0F

86 0606%@{“6 1 cucTeMathsatit https://m.edso0.ru/C6Y8K3D3D
3HaHui o teme "OnTuka"

87 Kowtponeras pabora no Teme https://m.edsoo.ru/POF9V1I12P
«OnTuka»
I'paHUTIBI MPUMEHIUMOCTH

88 KTACCHTICCROM MEXQHMIH. https://m.eds00.ru/G6M2L6T2I
3aKOHBI SJIEKTPOIUHAMUKHU U
MPUHIIUIT OTHOCUTEIILHOCTH

89 Hoerynater crienas o https://m.edso0.ru/PEA3CAW2K

TEOpPHUU OTHOCUTECIIBHOCTHU



https://m.edsoo.ru/V4I8Z3L5R
https://m.edsoo.ru/O1S4W8X9K
https://m.edsoo.ru/K2Z0K9S3U
https://m.edsoo.ru/R2C2G9L9S
https://m.edsoo.ru/B7N6R7P9R
https://m.edsoo.ru/O2Q3C4Z8U
https://m.edsoo.ru/Y5X5D1W8P
https://m.edsoo.ru/G8U0S3X8C
https://m.edsoo.ru/L1A1Y8I8I
https://m.edsoo.ru/I7U2E3M7K
https://m.edsoo.ru/K2T9L2Z0F
https://m.edsoo.ru/C6Y8K3D3D
https://m.edsoo.ru/P0F9V1I2P
https://m.edsoo.ru/G6M2L6T2I
https://m.edsoo.ru/P6A3C4W2K

[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBall. [IpeobpazoBanus
Jlopenua. YcnoBue

90 https://m.edso0.ru/I0C7P4P0Y
npUYUHHOCTH. OTHOCHUTEIBHOCTh
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI

01 DHEPIH i1 HMIYJTbe https://m.eds00.ru/E2W3L5P4AN
PEIIATHBHCTCKON YaCTHIIBI
CBs13b Macchl ¢ SHEPrUen u

92 HUMITYJIbCOM PEISITUBUCTCKON https://m.eds00.ru/D5Z0N7F8G
YaCTHIIBI. DHEPTHS MTOKOS

93 Pasropectioe Terosoe https://m.edsoo.ru/B616RIH6E
U3ITydeHUE

94 3akoH cMmenieHus Buna https://m.edsoo.ru/EIMOB2A0N

95 Tnmotesa M. Ilnarika o kpasirax. https://m.edsoo.ru/P115H6J3F
DOTOHEI

96 OHeprust 1 UMITYJIbC GOTOHA https://m.edsoo.ru/REM9PORIV
®oroaddext. OnbiTe A. T

97 CrosieroBa. 3aKOHBI https://m.edsoo.ru/G2P8C3J8Z
doroapdexra
YpaBHeHnue DUHIITEHA 17151

98 dororddekra. "Kpachas https://m.edso0.ru/C4C3P5U8BK
rpanuna” gorosddexra

99 Aapnetine coera. Onbitst I1. H. https://m.eds00.ru/A9EIM7X3N
JleOeneBa

100 BoHOBEIE CBOMCTBA YaCTHIL https://m.edsoo.ru/Y8X4J4A9M

qop  BometAe bpoitna. [l https://m.edsoo.ru/ELY 1B5Z7G

BOJIHBI JIe bpoiltst u pa3mepsl



https://m.edsoo.ru/I0C7P4P0Y
https://m.edsoo.ru/E2W3L5P4N
https://m.edsoo.ru/D5Z0N7F8G
https://m.edsoo.ru/B6I6R9H6E
https://m.edsoo.ru/E1M0B2A0N
https://m.edsoo.ru/P1I5H6J3F
https://m.edsoo.ru/R6M9P0R9V
https://m.edsoo.ru/G2P8C3J8Z
https://m.edsoo.ru/C4C3P5U8K
https://m.edsoo.ru/A9E9M7X3N
https://m.edsoo.ru/Y8X4J4A9M
https://m.edsoo.ru/E1Y1B5Z7G

00J1aCTH JIOKAITU3 AU
JIBUKYIICHCS YACTHIIBI

KopmyckynsipHO-BOITHOBOM

102 https://m.edsoo.ru/N4B0X9Y8Z
Jyan3M

103 Jluppakiuns S1CKTPOHOB Ha https://m.edsoo.ru/LOK8H4E7W
KpHUCTaJlIax
Crienuduixa u3MepeHui B

104 MHKpOMHp? COOTH? HHeHI https://m.eds00.ru/I0Z9S9A0W
HeomnpeaenéHHocTen
I'eitzenbepra

105 Pemenue rpadudecknx 3agaq https://m.edsoo.ru/P2D8Y5T3M

106 Pemrenne pacy€THBIX 3314 https://m.edsoo.ru/ROF6H2Z2I
KonTtponpsHast pabora mo Temam:

107 "Ocnoser CTOY, . https://m.edso0.ru/O5W1R8T8]
"KopnyckynsipHO-BOITHOBOM
nyanusm"
OIBITHI 10 UCCIIETOBAHUIO

108 cTpoeHus aroma. [ImanerapHas https://m.eds00.ru/N2S2T2Q4T
Moenb aroma Pesepdopaa

109 [Hoctynarsr bopa https://m.edsoo.ru/V9DIK7GOM
Bunget ciektpoB. CriekTp

110 YPOBHEN 3HEPTUH aToMa https://m.eds00.ru/S6H905N3V
BOJIOpOJIA

111 CTIOHTAHHOE U BLIHYKICHHOS https://m.eds00.ru/P4C1J804M
U3JTy4YCHUE CBETa

112 Jlazep https://m.edsoo.ru/D9P9J8B1K

113 Hyrtomtast Mozeits 7pa https://m.edsoo0.ru/I8J6K7E5N

Ieitzen6epra-liBanenko. 3apsia u



https://m.edsoo.ru/N4B0X9Y8Z
https://m.edsoo.ru/L0K8H4E7W
https://m.edsoo.ru/I0Z9S9A0W
https://m.edsoo.ru/P2D8Y5T3M
https://m.edsoo.ru/R0F6H2Z2I
https://m.edsoo.ru/O5W1R8T8J
https://m.edsoo.ru/N2S2T2Q4T
https://m.edsoo.ru/V9D9K7G0M
https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/D9P9J8B1K
https://m.edsoo.ru/I8J6K7E5N

MaccoBO€ 4YHCIIO sapa. M30Tonsl.

Pa,I[I/IoaKTI/IBHOCTB

114

3aKOH palM0aKTUBHOIO pacnaja.

CBoiicTBa HOHU3UPYIOIIETO
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIE
opranusmsl. Jlosumerpus

https://m.edsoo.ru/U2W1K6N5N

115

116

117

DHeprus CBsi3M HYKJIOHOB B
sape. Snepubie cuibl. dedexr
Macchl aapa. S nepHble peakuum.
Snepusie peakropsl. [Ipobnembl
YIPaBISIEMOT0 TEPMOSIEPHOTO
CUHTE3a. DKOJIOTHYECKUe
ACTEKThI Pa3BUTHUS STACPHOM
SHEPreTUKU

Meroasl perucTpanuy u
MCCJIEI0BAHMS DJIEMEHTAPHBIX
yacTull. ®yH1aMeHTaIbHbIe
B3aUMOJIEUCTBUS. bapuoHsl,
ME30HBI U JIEITOHBI.
[IpencraBnenune o CtangapTHOM
Mozenu. KBapk-rimrooHHast
MOJIEJIb aJPOHOB

®du3suka 3a npeaeaaMmu
CranpaptHoit monenu. Témuas
Martepusi U TEMHAsi YSHEPTHSL.
EnuHcTBO m3nueckoit KapTHUHBI
MHpa

https://m.edsoo.ru/14021100J

https://m.edsoo.ru/H7W512M8U

https://m.edso0.ru/Z2Q9U3C6Y



https://m.edsoo.ru/U2W1K6N5N
https://m.edsoo.ru/I4O2I1O0J
https://m.edsoo.ru/H7W5I2M8U
https://m.edsoo.ru/Z2Q9U3C6Y

118

Oransl pa3BUTHS aCTPOHOMUHU.
3HaueHUe aCTPOHOMUU

https://m.edso0.ru/NOR8I1G1M

119

[TpruMeHuMOCTh 3aKOHOB (PU3UKU
JUIs1 OOBSICHEHUS TIPUPO/IBI
KOCMHUYECKHX 00BEKTOB.
MeTo1bl aCTPOHOMUYECKUX
HUCCIEeN0BaHUN

https://m.edso0.ru/lI7Q8F6Q6Y

120

121

122

123

124

CoBpeMeHHbBIE ONITHYECKUE
TEJIECKOIIBI, PaIUOTEICCKOIIBI,
BHeaTMoc(epHast acCTpOHOMUS

Bun 3Bé3nHoro He6a. Co3Be3nus,
SIpKUE 3BE3/1bl, IUTAHETHI, UX
BHIUMOE IBIDKEHUE

Conneunas cucrema. CoHIie.
ConHeuyHast aKTUBHOCTb.
Ncrounuk sHeprun CosiHLA U
3BE3]

3BE3/bI, UX OCHOBHBIE
XapakTepucTuku. Jlnarpamma
"CHEKTpaJIbHBIN KJ1acc —
CBETUMOCTB"

3Be3 16l TIIaBHOMI
[10CJIENOBATEIBHOCTHA

https://m.edsoo0.ru/C4X0Q6Y0W

https://m.edso0.ru/N1Z1T9V9IK

https://m.edsoo.ru/D6X4E3L1E

https://m.edsoo.ru/E2H6U8P20

https://m.edso0.ru/S5HOM6S0V

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXOXKICHUU U 3BOJIOIUN
CoHna # 3B€31. DTallbl )XU3HA
3BE3]L

https://m.edsoo.ru/M3M5Y0C8W



https://m.edsoo.ru/N0R8I1G1M
https://m.edsoo.ru/I7Q8F6Q6Y
https://m.edsoo.ru/C4X0Q6Y0W
https://m.edsoo.ru/N1Z1T9V9K
https://m.edsoo.ru/D6X4E3L1E
https://m.edsoo.ru/E2H6U8P2O
https://m.edsoo.ru/S5H0M6S0V
https://m.edsoo.ru/M3M5Y0C8W

126

Muneunsiii [Iyte — Hama
I'amaktuka. TUIEI rajJakTHK.
U&EpHsbie IbIpHI B iApax rajlakKTUK

https://m.edsoo.ru/ESDOC5F6B

127

Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa06ma.
Teopus bosboro B3peIBa.
PenukroBoe nzimyuenue

https://m.edso0.ru/O9R8WIY 1Y

128

129

MacmrabHast CTpyKkTypa
Bcenennoii. MeTaramakTuka

Hepeménnnpie mpoOaemMsl
aCTPOHOMHUHU

https://m.edsoo.ru/Q4F3H3L4K

https://m.edso0.ru/O6N5D0OX7M

130

131

Pu3nYeCcKuil NPAKTUKYM 110
teme "Uccienosanue
MAardUTHOTO I1OJIS ITOCTOSHHBIX
marauToB" win "HccineqoBanue
CBOWCTB (peppOMarHeTUKOB" UIIH
"UccnenoBaHnue aeiicTBUS
MOCTOSTHHOTO MarHuTa Ha pamMKy
¢ TokoM"

Pu3HUECKU IPAKTUKYM I10
teme "M3mepenue cuibl
Awmrnepa" wiu "V3yuenue
3aBUCHUMOCTH CHJIbI AMIiepa OT
cuiel Toka" wim "OnpeneneHue
MarHMTHOM MHIYKIIUU Ha OCHOBE
U3MepeHus cuibl Amrepa'

1 https://m.edsoo.ru/E6E5G3VIW

1 https://m.edsoo.ru/V7S7N9F2P

132

Pu3NYeCcKUil IPAKTUKYM IO
teMme "lVccienoBanue IBJICHUS
AJIEKTPOMArHUTHOW MHIYKITAN"

1 https://m.edsoo.ru/P2L3A0D3N



https://m.edsoo.ru/E5D0C5F6B
https://m.edsoo.ru/O9R8W9Y1Y
https://m.edsoo.ru/Q4F3H3L4K
https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/E6E5G3V9W
https://m.edsoo.ru/V7S7N9F2P
https://m.edsoo.ru/P2L3A0D3N

win "Onpenenenne HAYKLIUN
BUXPEBOTO MAarHUTHOTO MOJIs"

133

Pu3NYECKUN IPAKTUKYM 110
teme "HccnenoBaHue siBIEHUS
camounaykiuu" wim "Coopka
MOJIEIH 3JIEKTPOMAarHUTHOTO
reseparopa"

https://m.edsoo.ru/VV4N3VOD9A

134

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3mepenue nepuona
CBOOOTHBIX KOJIeOaHMIA
HUTSHOTO U IIPYKUHHOIO
MasiTHUKOB"

https://m.edso0.ru/TSU7R4X6L

135

136

Pu3nYeCcKuil IPAKTUKYM 110
teme "[IpeoOpa3oBanme SHEPTUU
B IIPY’KMHHOM MasiTHUKE"

Pu3HUECKU IPAKTUKYM I10
teMe "HccnenoBanue
MEPEMEHHOT0 TOKa Yepe3
MOCJIEIOBATEIbLHO COSTMHEHHBIE
KOHJIEHCATOP, KaTYIIKY U
pesuctop" unu "MccnenoBanue
paboThl ICTOYHUKOB CBETA B
LEMU IEPEMEHHOTO ToKa"

https://m.edsoo.ru/G6J5Z1B2E

https://m.edsoo.ru/D3P8AO0X6N

137

Pu3nYecKuil IPAKTUKYM IO
teMe "M3ydeHue napameTpoB
3BYKOBOU BOJIHBI"

https://m.edsoo.ru/D8F2\VV2Z29S

138

Pu3NYeCcKUil IPAKTUKYM IO
teme "M3mMepenue nokaszarens
MIPEJIOMJIEHUS CTEKIIA" WIIH

https://m.edsoo.ru/H4K414MOK



https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/T8U7R4X6L
https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/D3P8A0X6N
https://m.edsoo.ru/D8F2V2Z9S
https://m.edsoo.ru/H4K4I4M0K

"Tlomydenue n300paxeHus B
cUCTeME U3 IJIOCKOTO 3epKaia u
JUH3bI"

139

140

141

142

Pu3NYECKU IPAKTUKYM 110
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTna (Ha
MIpUMEPE KUJKUX JTUH3)" WIH
"U3mepenune poKycHOTo
pPacCTOSHUS PACCEUBAIOIIINX
uH3"

OuznyecKuil MpakTUKyM IO
teme "HaOmonenue nudpaxnuu,
uHTEepdEPEHIIUU U TOJIIPU3AIIT
cBera"

Pu3nYeCcKuil IPAKTUKYM 110
teme "OnpenenacHue NMITyJIbca U
SHEPIUU PEIATUBUCTCKUX
yactull (1o ¢otorpadpusm
TPEKOB 3apsDKEHHBIX YaCTHI] B
MarHuTHOM TioJe)"

Pu3HYECKU IPAKTUKYM 10
teMe "M3MepeHne nocTosTHHON
IImanka Ha ocHOBE
uccnenoBanus Gorordpdexra”
nmu "HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOAMO]T OT HAMPSDKEHUS"

https://m.edsoo.ru/H4C3S0K5V

https://m.edsoo.ru/N3M1B5H4B

https://m.edsoo.ru/F9D5M5H2E

https://m.edso0.ru/B6Y1T9C2U



https://m.edsoo.ru/H4C3S0K5V
https://m.edsoo.ru/N3M1B5H4B
https://m.edsoo.ru/F9D5M5H2E
https://m.edsoo.ru/B6Y1T9C2U

143

144

145

146

PuU3NYECKUN IPAKTUKYM 110
teme "VccienoBaHue ciekTpa
Pa3peKEHHOTO aTOMAPHOIO
BOJIOPOJIa U U3MEPECHUE
nocTostHHOM Punbepra”

Pu3NYECKU IPAKTUKYM 110
teMme "UccienoBanue
paanoakTUBHOTO (hoHa ¢
HCIIOJIb30BaHUEM J03UMETpa"
iy "M3yueHune noraomeHus
OeTa-yacTull aTroMUHEEM"

®u3nuecKuil IPAKTUKYM IO
teme "HaOmronenus 38E31HOTO
HeOa HeBOOPYKEHHBIM TJIa30M C
HCITOJIb30BaHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUN
JUTSL OTIPEJICIICHHS TIOJTOKESHHUS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOIo
NOJTyLIApHsL U IPKUE 3BE3/IBI"
nin "HabmroneHus B TEIECKOIT
JlyHsl, 11aHET, TYMAHHOCTEN U
3BE3IHBIX CKOILICHUH"

O0o001IcHNE U CHCTEMATH3aIINS
3Hanuil. Posb ¢puzuku u

aCTPOHOMHUH B IKOHOMHUUYECKOMH,
TEXHOJIOTUYECKOM, COITMAILHOM

https://m.edso0.ru/T5N0J9D6N

https://m.eds00.ru/Q2D701P3J

https://m.edsoo.ru/NOX0OMOW1P

https://m.eds00.ru/T7S7TU5A9F



https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/Q2D7O1P3J
https://m.edsoo.ru/N0X0M0W1P
https://m.edsoo.ru/T7S7U5A9F

U 3THYECKOM cepax
JIeSATEIbHOCTH YeJI0BEKa

147

O060011eHNEe U CUCTeMAaTU3aIIS
3Hanuil. Posb 1 MecTo ¢pusnku u
aCTPOHOMHUH B COBPEMEHHOMU
Hay4YHOU KapTHHE MHUpa

https://m.edsoo.ru/D3X0E9J8F

148

149

O000111eHNE U CUCTEMATU3 AL
3HaHuil. Posb pusndeckoit
TeopHH B (HOPMUPOBAHUN
IpeCTaBICHUN 0 HU3NIECKOI
KapTHUHE MHpPA, MECTO
(bU3UYECKON KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEACTABJICHUH O TIPUPOIC
O00011eHNEe U CUCTEMATU3 AL
3HaHui mo reMme "Kunemarnka"

https://m.eds00.ru/0O9Z3W6E2M

https://m.edsoo.ru/S0X9P3D3B

150

151

152

O00011eHNEe U CUCTEMATU3ALIS
3gaHui 1o teme "Kunemaruka"

O0001IeHNEe U CUCTEMATH3AIINS
3HaHui o teme "J{uHamuka"
O000111eHNEe U CUCTEMATU3ALIS

3gagui o treMe "CraTtuka
TBepaoro tena'

https://m.edsoo.ru/A3P8X2K5G

https://m.edsoo.ru/X2C7H4U4X

https://m.edsoo.ru/T7D1M4U7C

153

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHU 110 TeME "3aKOHBI
COXpaHEHHUs B MEXaHHUKE"

https://m.edso0.ru/W1J3T0D8O



https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/O9Z3W6E2M
https://m.edsoo.ru/S0X9P3D3B
https://m.edsoo.ru/A3P8X2K5G
https://m.edsoo.ru/X2C7H4U4X
https://m.edsoo.ru/T7D1M4U7C
https://m.edsoo.ru/W1J3T0D8O

154

O00011IcHNE U CHCTEMATHU3aLINS
3HaHuM 1Mo TeMe "OCHOBBI
MOJIEKYJIIPHO-KHHETUYECKON
Teopun"

https://m.edsoo.ru/F3F6A8Q5I

155

O00011IeHIE U CHCTEMATHU3AIINS
3HAHUM I10 TEME
"Tepmoaunamuka. TernoBsie
MaIuHb"

https://m.eds00.ru/T1C976Y9J

156

O00011IeHEe U CHCTEMATHU3AIINS
3HaHU 110 TeMe "ArperaTHble
cocTosHuS BemecTBa. Pa3oBbIe
nepexomnr"

https://m.edsoo.ru/Y9J8J3B9G

157

158

159

160

O00011IEHNE U CUCTEMATHU3AIUS
3HAHUH 110 TEME
"DnekTpuueckoe mnosie"

O000I1IIeHNE U CUCTEMATHU3AIHS
3gaHui 1o TeMe "TlocToIHHBIH
AIIEKTPUYECKUH TOK"

O000I1IIeHNE U CUCTEMATHU3AIHS
3gaHui o reMe "Toku B
pa3nuMyHbIX cpenax”

O00011eHNEe U CUCTEMATU3ALMS

3HAHUHU 110 TeMe "MarauTHoe
mone"

https://m.edsoo.ru/P3V2N4G7Q

https://m.edsoo.ru/R1IE6M5LOT

https://m.edsoo.ru/H1K30Q20Q4W

https://m.edsoo.ru/M\W5D2V6S7W

161

Peseprubrit ypok. O6001eHuE 1
CHCTEMaTH3alMs 3HAHUI 110 TEME
"DneKTpoMarHuTHas WHIYKIUs"

https://m.edso0.ru/B3F70O5C1F



https://m.edsoo.ru/F3F6A8Q5I
https://m.edsoo.ru/T1C9Z6Y9J
https://m.edsoo.ru/Y9J8J3B9G
https://m.edsoo.ru/P3V2N4G7Q
https://m.edsoo.ru/R1E6M5L0T
https://m.edsoo.ru/H1K3Q2Q4W
https://m.edsoo.ru/W5D2V6S7W
https://m.edsoo.ru/B3F7O5C1F

162

PesepBHeiit ypok. O600ICHHE U
CUCTEMATH3ALNA 3HAHUH 110 TEME
"Mexanndeckue Koiedanus"

https://m.edsoo.ru/E1Y1A2HIL

163

PesepBHeiit ypok. O600ICHHE U
cUCTeMaTH3alus 3HaHUH 110 TeMe
"OneKTpOMarHuTHbIE
KoseOaHus"

https://m.edsoo.ru/F8S9P7F8V

164

PesepBHeIit ypok. O000IICHHE 1
CUCTEMAaTH3AIHsI 3HAHHH 110 TeMe
"MexaHu4ecKue u
AJIEKTPOMArHUTHBIE BOJIHBI"

https://m.edsoo.ru/I7TR6C5M4A

165

166

167

168

PesepBusiit ypok. O60011eHNE U
CUCTEMAaTH3AIHsI 3HAHHH 110 TeMe
"Onrtuka"

PesepBusiit ypok. O60011eHNE U
CHUCTEMATHU3AIMS 3HAHUH 110 TEME
"OcuoBsl CTO"

PesepBHsiit ypok. O600111eHNE U
CUCTEeMaTH3allksl 3HAaHHUH 10 TeMe
"KopmyckyssspHO-BOITHOBON
nyanu3m"

Peseprubiit ypok. O600111eHIE U
CUCTeMaTH3allKsl 3HAaHHUH 10 TeMe
"®u3uka aroma"

https://m.edsoo.ru/M4W5I5R8V

https://m.edsoo.ru/V9Z5U6PIN

https://m.edso0.ru/02U5X7K40Q

https://m.edsoo.ru/U1Q9R3S8P

169

Peseprubrit ypok. O6001eHuE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"®u3nKa aTOMHOTO SApa U
3JIeMEHTapHbIX YacTull”

https://m.edso0.ru/BOY1C2P30Q



https://m.edsoo.ru/E1Y1A2H9L
https://m.edsoo.ru/F8S9P7F8V
https://m.edsoo.ru/I7R6C5M4A
https://m.edsoo.ru/M4W5I5R8V
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh Ha IPUMEPaX POJib U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJETICH:
MaTepuaibHas TOYKa, WHEpLUUAIbHAs CHUCTeMa OTcuéra, aOCOJIIOTHO
TBEpAOE TEJI0, UJCalbHBIN Ia3; MOJEIM CTPOCHUS Tra3oB, KMJKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DSJIEKTPUUECKUN 3apsii — IMpU PELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue sBieHUS (TPOLECCh) W OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOpHUH
CTPOEHHMSI  BEIIeCTBA U JJIEKTPOAMHAMUKH:  pPAaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHENHOEe ABM)KEHHE, CBOOOIHOE MajieHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpLMsl, B3aumozeicTeue ter; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHUE )KUKOCTEH 1 TBEPABIX TEJI, U3MEHEHHE
0o0béMa Tesl MpH HarpeBaHUM (OXJIAXKIEHMH), TEIUIOBOE paBHOBECHE,
UCIIapeHue, KOHJAEHCalus, IUIABJIEHUE, KPUCTAJUIM3AlMs, KUIICHUE,
BJIQXKHOCTh BO3/yXa, IOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
U30IIPOLIECCax; IEKTPU3ALUs Tell, B3aUMOAEHUCTBHE 3apsi0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHKCHUC, HCIIOJIb3YA (I)I/I3I/I"IeCKI/IC
BCJIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCIHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jlda, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTHUd, MEXaHNYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, ITPU OIMMCAaHUN
IMPaBUJIbHO TPAKTOBATH q)HSquCKHfI CMBICJI UCITOJIB3YEMbBIX BCIMYHH, UX
0003HAYCHHS U CAVHUIIbI, HAXOIUTH (I)OpMy.]'IH, CBA3BIBAOIINEC JTAHHYIO
(I)I/BI/I‘ICCI(YI-O BCJIIMYUHY C APYTHUMU BCINYHNHAMU

10.5

OnuceiBaTh U3y4YEHHbIE TEIUIOBBIE CBOMCTBA TEJI U TEIUJIOBBIE SIBJICHMS,
UCIOJB3YS (pU3MUecKHe BETMUMHBI: JaBJI€HUE ra3a, TeMIeparypa, CpeIHss
KMHETUYecKass  dJHEeprusi  XaoTHYECKOTo  JBHKEHHMS  MOJIEKYIL,
CpPEIHEKBAJpaTUUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO  TEIUJIOTHI,
BHYTPEHHS SHEprus, paboTa rasza, KodQQUIHMEHT MOJE3HOTO JEHCTBHS
TEIUIOBOTO IBUTATEIS; IPH ONTUCAHUU IPABUIIBHO TPAKTOBATH (PU3MUECKUIA
CMBICJI UCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €MHUILIbI, HAXOIUTh
(GbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaThb  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (TIPOLECCHI), UCIOIb3Ys (PU3NMUECKUE BETUUHUHBI:
JIIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; IPU ONMCAHWM IIPABUIBHO
TPAaKTOBaTb  (PU3UYECKUH  CMBICI  HUCIHOJb3YEMBIX  BEJIWYMH, UX
0003HaUEHHS U EAMHUIBI; YKa3bIBaTh (YOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3NUECKYIO BETUUMHY C IPYTHMHU BEIMYMHAMHU

aHAJTM3UPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOIB3YS
(du3HYecKre 3aKOHBI M MPUHIIMIIBI: 3aKOH BCEMUpPHOTro TaroTeHus, I, Il u
III 3akonbl Hpr0TOHA, 3aKOH COXpaHEHHMSI MEXAHUYECKON IHEPTrUH, 3aKOH
COXpAaHEHUSI HUMIYJbCA, TMPUHLMI CYNEPHO3ULIMH CHJI, MPUHIIMII
paBHOMNpaBUs  WHEPIHUAIBHBIX  CHCTEM  OTCU€ra;  MOJIEKYJISPHO-
KHHETHUYECKYI0 TCOPHIO CTPOCHHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeHeW KHHETUYECKON SHEPruu TEIUIOBOTO JBHKEHHUS MOJIEKYT C
a0COIOTHOWM TeMIepaTypoil, MepBbIi 3aKOH TEPMOJIWHAMUKU; 3aKOH
COXpaHEHHUs ANEKTPUUYECKOTO 3apsA/a, 3aKkoH KynoHa; mpu 3ToM pa3inyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHUE U
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHLMUIIBI JICUCTBUS MAaIllUH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BremoaaaTh SKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUN U
IIPOLIECCOB C MCIOJB30BAaHUEM IIPSMBIX U KOCBEHHBIX W3MEPECHMU; IIPU
3ToM (opMmynupoBaTh mnpobiaemy (3agady) M TUIOTE3y Yy4eOHOTo
HKCIEPUMEHTA, COOUPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHMS,
IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOABI

10.10

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

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TMpPHU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHPOBAaTh PE3YJbTAaThl TOJYYCHHOW 3aBUCHUMOCTH
(bU3NYECKUX BEIMYHMH B BUEC TAOMUIl U TrpadUKOB, JENaTh BBIBOJBI IO
pe3ynbTaTaM UCCIIeIOBaHUS

10.12

10.13

CobumoaTe paBuiia 6€30MacHOro TPyZAa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BaAHUEM U3MCPUTEIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3ama4Ml C SBHO 3a/JIaHHON (DU3MUECKON MOJETBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BRIOUPATh (PU3NUYECKYIO MOJIEIT, BBIICIATH GU3MUECKIE BETUINHBI
u (QopMyIbl, HEOOXOMUMBIE UIsi €€ pelIeHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUMHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXKIECHUH C OMOpOd Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTe HpU  peIIeHHH  y4eOHBIX  3a7ady  COBPEMEHHBIC
UHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKA, CTPYKTYpUPOBAHMUS,
UHTEpPOpETallud M TPEJICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLMY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIUIo

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCIKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOPETHUECKHIE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOW KU3HH
s obecniedeHust 0€30MACHOCTH TMPH OOpalieHHuH ¢ mpuOopamMHu |
TEXHUYECKUMHU YCTPONUCTBAMH, JJISI COXPAHEHHS 3I0POBBSI U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpere

PaGoTtate B rpymime ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO PACIPENENATh 00S3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KITACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

111

11.2

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

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

Y4uuThIBaTh I'PAHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENIEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsAl, sAepHas MOJEIb aToMa, HYKJIOHHAas
MO/JIeJIb aTOMHOT'0 Si/ipa MPH peleHNH HU3NYecKux 3a1ay

11.3

Pacno3naBath (Qu3nueckue siBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOUN (PU3MKU: dJIEKTpUUYECKast
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICICTBUE MAarHUTOB, DJJIEKTPOMAarHUTHas HHIYKIUS,
JIEMICTBHE MarHUTHOT'O 10JI1 HA TPOBOAHMK C TOKOM U JIBUXKYILUICS 3apa,
AIIEKTPOMAarHUTHBIE KoysiebaHuss W BOJIHBI, IPSIMOJIMHEWHOE
pacrpocTpaHeHHe CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
Tupakus 1 MoJiIpu3alus CBeTa, AUCIEePCHs CBETa, POTOAIEKTPUUECKHIMA




addekr (poToaddexT), cBeToBOE HaBlIeHNE, BOSBHUKHOBEHUE THHEHYATOTO
CIEeKTpa  aroMa  BOJOPOJAa, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelleCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJUMOCTh PAa3IUYHBIX Cpelo) U
AJIGKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), MCTONB3YS (hU3UUECKHe
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIMS MarHUTHOTO IOJs, cuja Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYIIKH, OJHEPIHs DJICKTPUUYECKOTO U
MarHUTHOTO TMOJIEH, MEpHoJ M YacToTa KojeOaHWil B KoJeOaTeIbHOM
KOHTYype, 3apsi M CWIia TOKa B TIPOLECCe TapMOHHYECKHUX
AJICKTPOMArHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIAa JIMH3BI; TIPU OMKUCAHUU TPABHILHO TPAKTOBATh (PUINUYCCKUN CMBICIT
UCIONIb3YEMBIX BENUYMH, HX O0O3HAUeHUs W EAMHHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEIIMYMHAMU

115

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJB3Ys
(GU3HYECKUE BEIUYHHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JUTHHA
BOJIHBI M 4YacTOTa CBETa, DSHEPrUsl M UMIYJIbC (OTOHA, TMEPHOJ
MOJTypaciiajia, JHEPTUsl CBSA3M aTOMHBIX SJIEP; MPH ONMHCAHUU MPABUILHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HUCIOJB3yeMBIX  BEJIWYHMH, UX
0003HauCHHs U CIMHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3NYECKYI0 BEJIIMYMHY C IPYTMMH BEJIIMYMHAMH, BBIYHUCIISTH 3HAYCHHE
(hU3UIECKON BETHYUHBI

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

11.7

OHpeHeHﬂTB HalpasJICHUEC BCKTOpa HWHAYKOWMH MArdHuTHOIO  ITOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHUJIbI HopeHua

11.8

11.9

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

MPOIIECCOB C HCIOJIb30BAHUEM TNPSMBIX M KOCBEHHBIX H3MEpPEHHi; MpH
3TOM (QopMmynupoBaTh MpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOro




HKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHHUSA,
MPOBOAUTD ONBIT U (OPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIUYHH;
IPU 3TOM BBIOMpATh ONTHUMAJIbHBIA CIOCO0 M3MEPEHUS M HCIIOJIb30BATh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ATOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBHCHUMOCTH (DU3MYECKHUX BEIWYHH B BUJC
Ta0JIUI ¥ TPadUKOB, eTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

ColuroiaTh npaBuIia 6€30IIaCHOrO TPY/A IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Y4eOHOro OSKCHEpHMEHTa, Yy4eOHO-HUCCICIOBATEIBLCKOH U
HPOEKTHOW JCSATEIFHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHbie 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIONB3YS (pU3MUecKre 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJja4M BEIOUPATh (U3UYECKYIO MOJIETb, BBIICTATH (PU3NUECKHE BETHUNHBI
u (opmynbl, HeoOXoauMBIE ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UIECKON BEITHUNHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTUBOPCUUBYHO LCIIOYUKY paccy;xneHHﬁ C 0H0p0171 Ha H3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (bHSH‘leCKI/Ie SBJICHHUA

Hcnonp3oBaTh MOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOIMM JJs  [OMCKA, CTPYKTYpUpPOBaHMUS,
UHTEpHpeTallud M TpeJCTaBleHUs] y4eOHOH M Hay4YHO-TOIMYJSPHOI
uHpOpMallMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHMKOB; KPUTHUYECKH
aHaAJTM3UPOBATh MOJTyYyaeMyro HH(pOpMaIUio

OOBSACHATh NPUHUUIBI JACWCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

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

11.17

[IpuBoauTh THpHUMEpHl BKJIAJa POCCHUMCKUX U 3apyOekHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOILIErO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOT I

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecrieyeHusi 0Oe30macHOCTH MpH oOpalleHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPONUCTBAMH, JJISi COXPAaHEHUS 370POBbSI U COOITFOICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

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




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJbI HAYYHOI'O ITIO3HAHN A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonnl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
JKCIIEPUMEHTA W TEOpUU B IMPOLECCE NO3HAHUSA
IPUPOBL. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanne  (QU3MYECKHX  SBJICHUH U
nporieccoB. Hayunele rumote3sl. Dusnyueckue
3aKOHBl W Teopuu. ['paHHIBI NPUMEHUMMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHS.
Porp um wMecro ¢usuku B (dopmMHpOBaHHU
COBPEMEHHOW HAaydyHOH KapTUHBI MHpa, B
NPaKTHYECKOH IEeSITeNbHOCTH JIIOeH

MEXAHHUKA

211

KMHEMATHUKA

Mexannueckoe  aBmkeHHE. OTHOCHTEIBHOCTH
MEXaHM4YEeCKOro aBikeHusa. Cucrema orcyéra.
Tpaexropus

212

[lepemenienne, CcKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpPEHHUE
MaTepualbHOM TOYKM, HMX IMPOCKIUMU Ha OCHU
cucteMbl koopauHat. ClokeHue NnepeMenieHnil u
CJI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHS,
IyTU U NEPEMEILIECHUS MATepUaIbHON TOYKU OT
BpEMEHU

2.14

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

2.15

2.16

Kpusonnneiinoe JBUKECHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepHaHBHOfI TOYKH IO OKPYKHOCTH.
VYrioBast CKOpOCTb, TUHENHAsA CKOPOCTh. [lepnon n
yacroTa. LleHTpocTpemMuTeNnbHOE YCKOPEHHE

TexHuuyeckue yCTpOﬁCTBaZ CIIUAOMCTpP, ABUKCHUC
CHapsAaA0B, HEIIHBIC U pEMCHHBIC IIEPCAAYN




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. M3mMepeHne MrHOBEHHOM
ckopoctd. MccinenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUM C HAa4daJbHOMN
CKOpPOCTBIO, paBHOM HyN0. M3yueHue IBUKEHUS
LIapHKa B BA3KOM KUAKOCTH. M3ydeHue NBHKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

IIpunnun otHocurensHOCTH ['amunes. Ilepsiid
3akoH HprotoHa. HEpIIManbHbIE CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. [IpuHuun cyneprno3uiuu Cuil

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoi cucreme orcuéta (UCO). Tperuit
3akoH HploTOHA [171s1 MaTepHallbHbIX TOUYEK

2.2.4

3aKkoH BceMHUpPHOTO TAroTeHus. Cuma TSKECTH.
[lepBas kocMuueckasi CKopocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyrocru. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIbKEHHMS U cuila TpeHus nokos. Koaddurment
TpeHus. Cuiia COnpoTUBIICHNUS NP IBU)KEHUH Tea
B JKUJIKOCTH HJIH ra3e

2.2.7

[locTymarenpHOe ©  BpalIaTeNbHOE JBIKCHHE
abCoIIIOTHO TBEPOTO Tea

2.2.8

2.2.9

2.2.10

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpAallCHHS.
[Tmeyo cuibl. YcimoBusl paBHOBECHS TBEPIOTO TEa
B ICO

TexHuueckue yCTpOﬁCTBaI MNOAIIHUITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue BUKEHUSA
Opycka Mo HaKJIOHHOW IMIOCKOCTH MO JEHCTBUEM
HECKOJIBKUX CWII. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B JAePOpMUPYEMO
MPYKUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILIEHUS

3AKOHbI COXPAHEHNA B MEXAHUKE

2.3.1

Nmnynbc  MarepuasbHOM  TOYKH,  CHCTEMBI
MaTepUaIbHBIX  TOYeK. Mmmynaee cuwibl U
M3MEHEHUE UMITYJIbCA TEJIA

2.3.2

3akoH coxpanenus: umnyinbsca B ICO. PeaktuBHOE
JIBUKECHHE




2.3.3

Pabora cuiiet

2.34 MoHOCTb CHIIBI
935 Kunernueckass »Heprus MaTepuUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. IloreHmanbHas sHeprus
236 yhpyro nepopMupoBaHHON IPYKHUHBI.
o [MoTeHumanpHas SHEPrust Tena BOIM3H
HOBEPXHOCTH 3eMJIn
[ToreHnmanbHBIE U HEMOTEHIUATBHBIE CUIIBL. CBSI3b
937 paboThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
o MEXaHUYCCKOW DSHEPrud CHCTEMBl TeJl. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckne yCTpOMCTBA: JBHUKECHHE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[Ipaktueckue  pabotel.  U3yueHue  cBs3u
5310 CKOpOCTEH  Ten TpH  HEYHpyrom  yuape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM Teopuu. BpOyHOBCKOE NBHKECHHE.
Hudbdyzus. Xapaxrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.14

Mopenu cTpoeHus ra3oB, KUIKOCTEHM U TBEPIABIX
Tell U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTBOo — BemiecTsa.
[TocTostHHast ABoraapo

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

3.15

3.1.6

3.1.7

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

AOcomoTHas TemmepaTypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPIUMM TEIJIOBOIO  JBUKECHHUS
yactul rasa. lllkama remneparyp KenbBuna

VYpaBuenune Kianelipona — MeHaeneeBa. 3akoH
JlanbToHa




3.2

3.3

3.1.8

I"a30BbI€ 3aKk0HBI. M30Mmponecchl B UACaIbHOM rasze
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
H30x0pa, n3obapa

3.1.9

3.1.10

TexHUUYECKHE YCTPOHUCTBA: TEPMOMETP, OapomeTp

[IpakTueckue paboTel. M3mepeHue  macchl
BO3[yXxa B KiaccHOM komHare. HcciemoBanue
3aBHCHUMOCTH MEXJIy I[apaMeTpamMu COCTOSHUS
pa3peKeHHOTro raza

OCHOBbI TEPMOJINMHAMMKU

321

TepmonuHamuueckas  cucreMa.  BHyTpeHHsA
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
¢ U3MCHEHHUS

3.2.2

3.2.3

3.2.4

KonunuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusl OJHOATOMHOIO UEAILHOTO rasa

Bungr TeIIoNepeiayun: TETUIONPOBOHOCTb,
KOHBEKLHUA, U3JIy4eHHe. TermnoéMKOCTh Tena.
VnaenpHasd TEMIOEMKOCTH BemlecTBa. Pacdér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMuKu. [IpuMeHeHue

MIEPBOr0 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCAM.
['padmyeckas uHTEepIperanus padboThl raza

3.25

TermoBele  MammHbl.  [IpuHIMIBL  HEUCTBUS
TeryioBeIX MamuH. [IpeoOpazoBaHusi sHEprum B
TeIUIOBbIX MammnHax. Koadduiment mone3Horo
nevictBust (manmee — KIIJ[) TemiaoBoit MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon tepmommHamuku. HeoOGpatumoctsb
IIPOLIECCOB B IpUpoAe. TeruioBble JBUTATENH.
Dkonoruyeckue npoOIeMbl TETI0OIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTPOMCTBA: JBUTaTeJIb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktudyeckue paboTsl. M3MmepeHue yaenbHOH
TEIJIOEMKOCTH

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI
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3.3.2

[TapooOpazoBanne U KoHAeHcaus. VcnapeHune u
KHATICHWE. YIeNbHas TEIUIoTa MapooOpa3OBaHMS.
3aBUCHMOCTH TeMIIepaTyphbl KUTICHHUS OT JTaBJICHUS

AOcomoTHasT M OTHOCUTENbHAas  BIAXKHOCTh
BOo3ayxa. HacelenHslii nap




3.3.3

Teépnoe Tenmo. Kpucramimdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
KkpucTauibl. COBpEMEHHbIE MaTEPHUAIbI

3.34

3.35

[InaBiieHne u KpucTauM3aus. Y IeJbHas TEIioTa
miassieHus. Cyonumanus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepualioB, B TOM  4YHCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[Ipaktudyeckue paboTsl. M3MepeHue BIaKHOCTH
BO3yXa

4.1

4.2

SJIEKTPOAMHAMUKA

OJIEKTPOCTATUKA

41.1

412

Onektpuzanust Teia. DJEKTpUueckui 3apsa. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.1.3
4.1.4

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

B3aumopgeiictBue 3apsaaoB. 3akon Kynona

4.1.5

DneKTpuueckoe ToJIe. HanpsokéHHOCTb
ANEKTPUYECKOro mnoiid. IIpuHumn cynepno3unum.
JIuHUM HaNPSKEHHOCTH AIEKTPUYECKOTO TOJIS

4.1.6

4.1.7

4.1.8

PaGota CHII BJIEKTPOCTATHYECKOTO TTOJIAL.
ITorenmman. Pa3HOCTE MOTEHITHATIOB

[TpoBOJHMKM UM JHUAJIEKTPUKHM B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexTpuyeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHcaTop. DeKTpoEMKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEprusi 3apsuKeHHOIo
KOHJIeHcaTopa

4.1.9

TexHuueckue YCTPOUCTBA: JIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJICKTPOCTATHYECKas  3alIuTa,
3a3eMJICHHE  AJIEKTPONPUOOPOB,  KOHJEHCATop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJEHCATOpa

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHbBIX
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CPEJIAX

YcnoBusa CYIIECTBOBAHUSA MOCTOSSHHOT'O
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIoCTOAHHBIN TOK




4.2.2

Hanpspkenue. 3akon Oma 1 yyacTka Lenu

4.2.3

4.2.4

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

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

4.2.5

Pabora snekrpuueckoro Toka. 3akoH JDxoyms —
Jlenua

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTpoiaBkymas cuia (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE WMCTOYHUKA TOKA.
3akon Oma ;I8 TOJMHOM  (3aMKHYTOM)
aneKkTpruecKoi rern. KopoTkoe 3amMbpIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAIOB  OT
teMriepaTypbl. CBepXIIpOBOAUMOCTh

4.2.9

4.2.10

4211

Onektpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHas
MIPOBOJIUMOCTh IOJYNPOBOJAHUKOB. CBOICTBA p-N
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI

BJIGKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAx.
BJ'ICKTpOJ'II/ITI/I‘leCKaH Jucconuanmus. BJ'ICKTpOJ'II/IS

4.2.12

DneKTpuuecKuil TOK B razax. CaMOCTOATENbHBIN 1
HECAMOCTOSTENbHBIA pa3psan. Pasnuusble THIBI
CaMOCTOATENIBbHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHHuueCcKue ycTpocTBa: aMIEpMETp, BOJIBTMETP,
peocrar, HCTOYHHUKU TOKa,
AJIEKTPOHArPEBATENBHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
COIPOTHUBIICHHUS, BAKYYMHBIN JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA  JTHO,
rajbBaHHUKa

11 KIIACC

4.2.14

[TpakTueckue paboThl. V3yueHue cMeEIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncToYHMKAa TOKa UM €ro
BHYTpPEHHEro  comportuBieHus.  HabmoneHnue
JJIEKTPOJIN3A




Kon
pasaena
4

4.3

Koanposepsiemoro
IIpoBepsieMblie 3JIEMEHTHI COAEPKAHUSA
3JIeMEHTa
DJIEKTPOAVMHAMMUKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHA S MHY KA
431 ITocTostHHEIE MAarHUTHI. BzaumopeiictBue
h IMOCTOSIHHBIX MarHUTOB
MaruutHoe noje. Bektop MarHuTHOW UHIYKLIHH.
432 IIpunuun cynepno3unyu. JIuHUM MarHUTHOM
e uHIyKnud.  KapTuHa — JUHAA ~ MarHUTHOM
WHIYKIIAH TTOJISI TOCTOSTHHBIX MarHUTOB
MarauTHoe 1moJjie TpoBOJHUKA ¢ TOKOM. KapTrHa
JUHUN TIOJIS JUTMHHOTO TMPSMOTO MPOBOJHHUKA
4.3.3 3aMKHYTOT'O KOJIbLIEBOI'O IPOBOJIHUKA, KATYIIKH C
TokoM. OmeiT  Opcrega.  BzaumonelictBue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJib M HallpaBJICHHUE
Cuna JlopeHma, €€ MOAYJIb W HAlpaBJICHHUC.
435 JIB>KeHHE 3apsKEHHON YaCTHIIBI B OJTHOPOIHOM
MarHuTHoM noJjie. Pabora cuiel JlopeHia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKkOH 3JIEKTPOMATrHUTHOU
o uaaykiun Papajes
Buxpeoe snextpuueckoe none. /C unaykuun
4.3.9 B MPOBOJHUKE, JBUKYIIEMCS MOCTYNAaTeIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTD. SIBNenne camoumuaykiuu. 3/C
o CaMOMHTyKITUT
4.3.12 DHeprusi MarHuTHOTO MOJIsl KaTYIIKHA C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHuueckue yCTpOCTBA: MTOCTOSIHHBIE
4314 MarHHTHI, 3JIEKTPOMATHUTHI, AJICKTPOJIBUTATEIb,
A YCKOPHUTEIH DIIEMEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb
[TpakTdeckue paboThl. M3yueHMe MarHUTHOTO
TMOJIsI KaTyIIKU ¢ TokoM. MccnenoBanue nenicTBus
4.3.15 MOCTOSSHHOTO MAarHuTa Ha paMKy C TOKOM.

UccnenoBanue  sBICHUS  DIEKTPOMArHUTHOM
WHIYKITUN
KOJIEBAHIMS 1 BOJIHBI




5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

KoneobarensHas cucrema. CBoOoHBIE
KoseOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amruTyaa u asza KoreOaHmit

[IpyXuHHBIN MasiITHUK. MaremaTuueckui
MasiTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJieOaHu M.
Kunematnueckoen JMHAMHYECKOE OIKCAHUE
K0J1e0aTEeIbHOTO ABM)KEHUS

5.14

IIpeBpamieHue 5SHEpruM INpU TapMOHMYECKHUX
Kosnebanusax. CBs3b aMIUIMTYIBl KOJeOaHUU
MCXOJHON BEJIMUYUHBI C aMITUTYAaMH KojeOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHbrii KOHTYP. CBobopHbIe
AJIEKTPOMAarHuTHbIE KoOJeOaHHUS B UACAIBHOM
KOJIeOAaTeIbHOM KOHTYpE. AHAJIOTHSI MEXIY
MEXaHUYECKUMH u AJIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpPAaHCHUA OHCPIrud B HACAIBHOM
K0JIe0aTeIbHOM KOHTYpE

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

IlepemeHHBII TOK. CunyconanbHbIN
IIEPEMEHHBIN TOK.

5.19

MOHIHOCTB nepeMeHﬁoro TOKa. AMHJ’II/ITYI[HOC nu
JICUCTBYIOIIIEE  3HAYEHUWE CHJIbI TOKa H
HaHpﬂ)KeHI/ISI

5.1.10

Tpancopmarop. IlpousBoxacTBo, mnepenada u
norpedieHue JIEKTPUIECKOMN SHEPTHH.
OKOJIOTUYECKHE PUCKM TpU  MPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. KynbTypa
HCIIOJIb30BaHUs JJIIEKTPOIHEPT U B
[IOBCEHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCcTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepeaayd

IIpakTrueckue paboThI. HccnenoBanue
3aBUCUMOCTH TepHoJia MaJbIX KoJebaHuil rpy3a
Ha HUTU OT JUIMHBI HUTH M MAacChl TIpy3a.
HccnenoBanne INEPEMEHHOIO TOKa B LEMH U3
MOCJIEZI0OBATENBHO COCIMHEHHBIX KOHICHCATOPA,
KaTYLIKH U PE3UCTOpa




5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

5.2.3

Mexanuueckue BOJIHBI, YCIOBUS
pacrnpocTpaHeHusl. [Tepuon. Ckopoctb
pacnpocTpaHeHus U JjinHa BOJIHBL. [lonepeunsie
Y TIPOJIOJIbHBIC BOJTHBI

Hutepdepennus u U pakiys

MEXaHUYECKUX BOJH

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

524

ONEeKTPOMAarHUTHbBIE BOJIHBI. Y CJIOBUS U3JIy4YEHUS
AIIEKTPOMArHUTHBIX BOJIH. B3anmHuas
opueHranmuss BektopoB E, B umw v B
AJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

CBolicTBa JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, nojspusanus,  IUQPaKIus,
uHTepdepenus. CKOpOCTb 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

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

HpI/IHI_II/IHLI PaauoCBA3U n TCICBUACHUA.

Pannonokarnus. 371eKTpOMarHuTHOE 3arpsi3HCHHE
OKPYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paavuolpUEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

5.3.2

OIITUKA
[TpsMonuHeiiHOE pacnpocTpaHeHHEe CBeTa B
oxHopoHou cpene. JIyu cBera
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne n300pa>keHHi B INIOCKOM 3epKalie

5.3.3

5.34

5.35

[Ipenomnenne cBera. 3aKOHBI IPETOMIICHHS
cBeTa. AOCOJIIOTHBIN MOKa3aTesb NPeIoMIICHHS

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii
YToJI TIOJTHOTO BHYTPEHHETO OTPaskeHUs
Hucnepcust cera. CiloXxHBIH cocTaB 0eoro
cBerta. [lBer

5.3.6

CoOuparomue 1 pacCenBarolUe JIUH3bl. TOHKas
nuH3a. DOKYCHOE paCCTOSIHUE M ONITUYECKAs CHIa
TOHKOM JuH3bl. [locTpoenue u3zo0paxeHuil B
COOMpArOMX M  pAacCEeMBAIOIIMX  JIMH3aX.




®opMyJia TOHKOH JIUH3bL. Y BEJIMYCHUE, 1aBAEMOE
JIMH301

537 [Ipenensl  OPUMEHUMOCTH  IE€OMETPUUYECKOUN

ONTUKU
HNuTtepdepennus CBeTa. Korepentnsie
538 UCTOYHUKHU. Y CIIOBHS HAOIIOIEHUSI MAKCUMYMOB
h U MUHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE

OT ABYX CI/IH(l)EBHLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus csera. dudpakuumonnas pemeérka.
YcnoBue HaOMIOIEHUSI TJIABHBIX MAaKCUMYMOB
IpU MaJeHUHM MOHOXPOMATHYECKOrO0 CBETa Ha
TUGPaKIUOHHYIO PEIETKY

5.3.10 [Tonstpusarus cBera

5.3.9

TexHudyeckue  yCTpOWMCTBA:  O4YKHM,  JIyIa,
5311 (doroamnmnapar, IIPOEKIIMOHHBIN anmapar,

MHUKPOCKOII, TEJECKON, BOJIOKOHHAs ONTHKA,
TU(paKIMOHHAS PEHIETKA, TIOISIPOU]]

[TpakTueckue paboTel. M3mepeHnue mokaszaTens

5312 IPETOMIICHHSL. HccnenoBanue CBOWCTB
h u3o0paxkeHuit B JmH3aX.  HaOmromenue

JIACIIEPCUU CBETA
RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. ITocTrynater TEOPUHU
6.1 OTHOCHUTEIIBHOCTU:  WHBAPUAHTHOCTb  MOJYJIA

CKOpOCTH  CB€Ta B  BaKyyme, IPUHLMI
OTHOCUTEJILHOCTA DHUHIIITEHHA

6.2 OTHOCHTEIBLHOCTh OAHOBPEMCHHOCTH.

3aMe,Z[J'IeHI/Ie BPEMCHHU U COKpAIICHUC AJIMHbI

6.3 DHeprusi ¥ UMITYJIEC CBOOOTHON YaCTHUIIBI
CBsi3b  Macchl C DJHEprHed H HMMITYJIbCOM

6.4 CBOOOHOMN YaCTHUIIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHUIIBI

7.1

KBAHTOBAS ®U3NKA
BJIEMEHTEI KBAHTOBOI OIITUKH

®otonsl. Dopmyna IlnaHka CBSI3M >SHEPruun
7.11 ¢doTOHA ¢ ero 4yacToTOH. DHEpPrus M HMMIIYJIbC
dotoHa

OtkpeiTHe U wuccienoBanue  (Gorodddekra.

7.1.2
Omneiter A.I'. CtoneroBa. 3akoHsl potorddexra




7.2

7.3

7.1.3

VYpaBHenue DifHmreliHa g poTorddexTa.
«Kpacnas rpanuma» ¢potodddexra

7.14
7.15

Hasnenue ceera. Onbitel [1.H. JIeOGenesa

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue yCTpOICTBA: boTo3IeMEHT,
dboTogaTuuk, CoTHEUHAsE OaTapesi, CBETOAMO]]

CTPOEHME ATOMA

7.2.1

Monens aroma Tomcona. Onbitel Pesepdopna
10 UCCJIEI0BAHUIO CTPOEHUS aToMa.
[InanerapHast MOJielib aTOMa

7.2.2

IToctynarel bopa. M3nydeHue M DOTIIOLICHHE
(OTOHOB TpH MEpexojie aToMa C OJHOTO YPOBHS
sHeprun Ha Apyrou. Buasl cnextpoB. Crextp
YPOBHEW SHEPTUU aTOMa BOAOPOAA

7.2.3

7.24

7.2.5

BosiHoBbIE cBOMiCcTBA yacTull. BonHel ne bpoitns.
KopnyckyisipHO-BOJIHOBOM Jyallu3M.
Judpaxuus 31eKTPOHOB Ha KpHUCTaJlIax
CHOHTaHHOE UM  BBIHYXKJEHHOE  U3JIy4YEHHE.
YCTpoiicTBO M IPUHIIUI pabOTHI Jlazepa
TexHuueckne  yCTpOMCTBaA: CIIEKTpaIbHbIN

aHanu3  (CHOEKTPOCKOI), Jia3ep, KBAaHTOBBIN
KOMIIBIOTEP

7.2.6

[TpakTueckue paboTHI. Habmonenue
JIMHENYaTOro CreKTpa

ATOMHOE APO

7.3.1

Meronsl HaOJII0IEHUS U pEerucTpanuu
JJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTkpbITHE PaIrOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocraBa
pannoakTUBHOrO M3iaydeHus. CpoiicTBa anbda-,
oera-, ramMmma-Mu3JIy4eHus. Bnusuue
PalMOaKTUBHOCTHU Ha KHUBbIE OPTraHU3MBbI

7.3.3

7.3.4

7.3.5

OTtkpeiTHe TpoTOHAa M HeWTpoHa. HykioHHas
Mozenb siapa [eiizenOepra — MBaHenko. 3apsina
sapa. MaccoBoe unciio sapa. M3otomnsl
Anbda-pacniaf. DIEKTPOHHBIM M TMO3UTPOHHBIH
Oera-pacma. ["amma-uznydenue. 3aKoH
paZoaKkTUBHOIO pacmaja

DHeprusi CBsI3U HYKJIOHOB B siipe. SAepHbIe CUJIBL.
Jedext macchl sapa

7.3.6

SAnepHble peakuuu. JleleHUe U CUHTE3 sIIEp




7.3.7

Snepusiii  peaktop. TepmMosiAepHBI CHHTES.
[TpobGnembl 1 NepCHeKTUBBI AAEPHON SHEPTETUKH.
DKOJIOTUYECKHE ACIEKTHI SIICPHON YIHEPTEeTUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUlbl. OTKPHITHE TO3UTPOHA.
OyHAaMEHTAJIbHBIE B3aUMOIECHCTBUS
TexHHUeCKHue yCTPOWMCTBA: IO3UMETpP, Kamepa
Bunbcona, siaepHslii peakTop, aToMHas bomOa

[Tpaktuyeckue pabotel. McciaemoBaHue TPEKOB
gacTHI] (110 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Besnusi, SpKue 3BE3HI,
IUIAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conneunas cucrema. [lnaHeTsl 3eMHON TpyNIIbI.
IInaneTeI-TUTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
11a"eTsl. Massle Tesa ColHEYHON CUCTEMBI

8.3

8.4

Conane, dorocdepa u atmochepa. ConHeunas
AKTUBHOCTbH

Uctounuk sueprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU: Macca,
CBETHMOCTD, paauyc, TeMIiepaTypa, HX
B3aUMOCBs3b. [[uarpaMma «CreKTpaibHbIN Kjacc
— CBETHUMOCTB. 3BE3 bl TJIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTD TS 3BE3/I rJIaBHOM
IIOCJIEIOBATEILHOCTH

Buytpennee ctpoenue 38€31. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXKIACHUU M SBOJIIOLIMHU
CouHIia ¥ 3BE3/1. DTambl )KU3HU 3BE3

8.7

Mneunslii [yt — Hama [Nanaktuka. CiupanbHas
cTpykrypa [anaktuku, pacnpeneiieHue 3BE3],
raza u nsiau. [lonoxenue n nemxenue CosHua B
I"anakTuke. ITnockas u chepuyeckas
noacucTemsl I'alakTuku

8.8

Tunbl ranakTuk. PaguorasakTMKu W KBa3aphl.
UEpHbie IbIPHI B iApax rajlaKTUK

8.9

Bcenennas. Pacmupenue BceenenHnoi. 3akoH
Xabb6na. Pazberanme ramaktuk. Bospact u
panuyc Bcenennoii, Teopust bonbmoro B3peiBa.
Mogens «ropsiueit  Bcenennoit». PenukToBoe
U3ITy4YeHUE




MacurrabHast CTpYyKTypa Bcenennoi.
8.10 Meraranaktuka.  Hepeménnbie  mpoOiemsl
aACTPOHOMHHU



IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

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

1

CdopMupoBaHHOCTh YMEHHI pPACIO3HABATh (DU3MUCCKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenue ocHoBomoJjiararomuMu  (PU3UYECKUMH  TOHATHSMUA U

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

CdopMupoBaHHOCTh yMEHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJIEKYJISpPHOH  (U3MKH W TCPMOJUHAMUKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKPOMHpPA, MAKPOMHpA U METaMHpa, pa3inyaTh yCIOBHS
(rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIUi xapakTep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUsSI YACTHBIX 3aKOHOB; AaHAIM3UPOBATH (PUINUCCKUE
MPOLECChI, HCIOJB3ysl OCHOBHBIC  TIOJIOKEHHWS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MNPUMEHHUMOCTH

Mojieniel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs peliaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HESBHO 3aJJaHHOM (U3MUECKOM MO/EIbI0: HA OCHOBAHUHU
aHaJgn3a YCJIOBHS BBIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTyJaThl  (U3MYECKUX TEOpud  mpu
UCIIOJIb30BaHUM  MAaTE€MaTH4YECKMX METOJOB  pELIeHUs  3anad,
IPOBOAMTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
AHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOABl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPeOyIONIEe TPUMEHEHHUS 3HAHUH U3
pa3HBbIX pa3leNoB IIKOJIBHOTO Kypca (U3MKH, a TaK)KE WHTErparuu
3HAHUM W3 JPYTrUX MOPeIMETOB €CTECTBEHHOHAYYHOI'O IMKJa:
BBICTpAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOM Ha

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




Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMUS,
UCTIONIB3YEMBIMH B (PU3UKE: TPOBOJWUTH TIPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEJIMYUH, BbIOMpas ONTUMAJbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C WCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
MOJIy4YEHHBIEC PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEOPUH, 3aKOHBI U
MOHSTHSL, U IeTIaTh BHIBOJIBI; COOJII0IaTh IIpaBuiia 0€30MacHOTO TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4€0HO-UCCIIEI0BATENBCKON  JIEATEIbHOCTH C  HMCIOJIb30BAaHUEM
nU(GPOBBIX  M3MEPHUTEIBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMI  aHaJIM3UpPOBaTh U  OLIEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHM
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe pPa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUN HAyKd W TEXHOJIOTMHA JUIsl JAJIbHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnageHne pa3u4YHBIME  crioco0amMu  paboTbl ¢ uH(pOpMarmen
(GU3NYECKOTO COACPKAaHUS C  HCIOJIB30BAaHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

aHaJIn3a U OLUCHKU NOCTOBCPHOCTU HOHy‘{aeMOﬁ HH(bOpMaI_IHI/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIUe
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI JUI aHaIu3a U
00BsSICHEHUST (PU3UIECKUX TPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHCTEMAaX, B MEXIAJIAKTUYECKOW cCpene; JBHKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasjaena/r 3j1eMe
eMblI HTA

1
11

111

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

MEXAHHUKA
KMHEMATHKA

Mexanu4deckoe JABHIKCHUC. OTHOCUTEIIFHOCTD

MEXAaHHNYCCKOT'O IBUKCHUA. Cucrema oTcuéra

1.1.2

MarepuaibHas TOUKA.

TpaeKTOpPHA

Eé& pamryc-BeKTop:
Fe )= (e ) e ) =(e)),

TpaeKTopIIs,

HepeMellleHIle: )O/
N7 =7 (1)) ~7(1y) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0KeHIIe TIepeMeTeHHiL:

Ny =0 +47

113

114

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

=n= [Ux.UJ,.U__].

U, =—L =X, @aHAJNOINYHO v, =YV, U.=Z/
t—0

CrnoxeHlle cKopocTell: 6, =0, + 0, -

Boluncnenue nepeMelenys U IyTd MaTepUaIbHONU TOUKU
MIPH MPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 10 TpaduKy

3aBUCUMOCTH Vx(t)




Il
I
I
—

. . Ao
YCKDPEHIIE MAaTepPHAMBEHOII TOYIKIL a = ﬁ_\J \
r t—0

o =24 ~(u,). amanorirmo 4, (v, )1, @~ (v.);

Ay,
PaBHOMEpPHOE IPSMOJIMHEWMHOE JBUKEHHUE:

x(t) = xg + vyut

1.15
U (t) — vgx = const
PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:
at
x(t)=x,+u,t +——
v (t)=v, +at
1.16 a. = const
e c -
Uy, U, = <4, ["Ll '11]
U, +U
=
HPII JBILKCHINI B O[THOM HAIIPABICHHI IIVIE S = >
CBobosHOe nasieHne. Y cKkopeHre cBOOOTHOTO Ha/IeHHs.
Vi 13 ﬂo
1.1.7
Mo o
(9] Xo T'.r

JIBukeHue Tena, OpOIIEHHOTO MO/ YTJIOM 0 K TOPU30HTY:




[.\'{f} =X, t Uyt =2 tU,cosat-f

v.(t)=v,, +gt=v,5ina— gt

=0

=—g =const

{u,ﬁ_ (t)=vy, =v,cosu

[
&
o
L

1.2

Kpuonuneiinoe npuxenue. [[BrkeHne MaTrepuaibHOM
TOYKH IO OKPY>KHOCTH.
VYroBas v IMHEWHAs] CKOPOCTh TOUKHU:

v = wR

1.1.8 HpI/I pPaBHOMCPHOM ABHIKXCHUU TOYKHU 11O OKPYKHOCTHU

_27r_2
w = = 4]

. HeHTpOCTpeMI/ITGJIBHOC YCKOPCHHUEC TOYKH:

. [lonHoOE yckopeHne MaTepuanibHON TOUKH

TBép}IO@ TCIIO. HOCTyrIaTCJ'IBHOG " BpalllaTCJIIbHOC ABUKCHUC

1.1.9 .

TBEPAOTO TENA

JANHAMUKA
191 Nuepunanehbie cucremsl oTcuéra. Ilepseiii 3akoH HeroToHA.

o [Ipunaiun otHOcuTENbHOCTH ["anumnes
Macca tena. IIlnoTHOCTE BelecTBa:
m

1.2.2 p = v

Cuna. [IpuHIMN cyneprno3nLuy CHUII:

1.2.3 > o
FpaBHOAeﬁCTB =F +F+..




124

1.2.5

Bropoii 3akon Herotona: quist MarepuanbHoil Touku B 1ICO

-
>

F1 = ma,q

Ap = FAt

pu

F = const

-—

‘Fij! F}_‘l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

>

Fip = —Fy

1.2.6

1.2.7

3aKoH BCCMUPHOI'O TATOTCHHUA: CHUJIbI TIPUTSKCHHUA MCEKIAY

TOYEYHBIMU MacCaMu PaBHBI
mim;

F=6—p

Cuna tsoxectu. llentp Tsbkectu Tena. 3aBUCHMOCTH CHITBI
TAXKECTHU OT BBICOTHI h Hax HOBerHOCTBIO IIJIAHCTBI paL[I/IyCOM
RO:

GMm

M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJIb)KEHUS:

Erp = uN




Cuna TpeHus MOKOoS:
Ep, < uN

Koadduument tpenuns

JlaBaeHwue:

1.2.9 p=-—=

1.3

CTATHUKA

—

F

MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA

131
M| = Fl, rae | — me4o cuiel

-

F

OTHOCHUTCJIIBHO ocH, npoxonameﬁ uepes TOYKY
NEPpHNCHAUKYIIIPHO PUCYHKY
]_IeHTp Macce Tia. HeHTp MacCC CUCTEMbI MAaTCPUAJIbHBIX

TOYCK:

> myr + myr+...

T
1.3.2 M my +m2+

B onHOpogHOM 110IE TSKECTH
(g = const)

HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[My+M,+...=0

133 T
|F+Fy+...=0

O

3axoH [lackansg

JlaBrienue B )KuIKOCTH, Tokoseics B UCO:

p=po+pgh




3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CJIM TEJIO M KUAKOCTh IokosaTcs B UCO, To

FApx = ngBbITeCH

VcaoBue niaaBaHus TEI

3AKOHbI COXPAHEHN S B MEXAHUKE

I/IMHy.]'IBC MaTepHaHLHOﬁ TOYKH:

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

p=pt+pt+..

3aKOH M3MCHEHUS M COXPAaHCHHS UMITYJIbCa:
B UCO

- -

Ap = A(pl + p2+' ' ) = FlBHeLLIHAt + FZBHeLUHAt+' .

B UCO , ecitn
, ECIIHU

- -

FlBHe]_LIH + FZBHemH+- ..=0

PeakTnBHOE IBIKEHIE

F
ﬁ;(;

PabGora cuiibl Ha MajloM NEpEeMCIICHUN:




:1=|ﬁ|-|.-‘l'l.f'|-c05 a=F, - Ax

a F

D
MoNHOCTh CHIIBI:

€CITH 32 BpeMs

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

AA
P=— =F-p-cosa
ﬂhf Ar—

Kunernueckast sHEprust MaTepruagIbHON TOYKH:

mv D
Evun = 2 2m
1.4.6

3aK0H U3MEHEHUS KHHETHYECKOH OHCPIrun CUCTCMbI

MatepuaiabHbIx Touek: B UCO AExkun = A1 + A2 + ...

[TorenmansHas 3HEprus:
JUISL IOTEHLIMAIBHBIX CHUII

A12 = EIHOTeHu - EZHOTeHu_= AEHOTeHu

[ToTenumanpHast YHEPTUsI MATEPUATIBHON TOYKH B
OJIHOPOJIHOM II0JIE TSYKECTU:
1.4.7 EHOTeHu = mgh

[ToTenumanpHas 3HEpPIrUs ynpyro 1eGopMHUpOBaHHOIO TeNa:

kx?
EHOTeHu = T

1.4.8 3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUUYECKOM SHEPTUH:




Euex = By T Em'm:—m-
B IICO AE,ex = Agcex nenorenm. cun
B IHHCO AE, ez = 0, eCIIH Agcex menoresm. cax = 0

1.5 MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

lapmonnveckne  KoneOaHMS ~ MaTepUATbHOH  TOYKH.
Awmmuiutyna u ¢asza konebanuii. Kunemarnyeckoe onucanue:
x(f) = Asin| @t +o, ).
v =x.
a(n=(v,), =) =a +a'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHUSI.

I[I/IHaMI/I‘leCKOG OIMKNCaHHUC:

ma, = —kx,
rue
k = mw?
151 - OTO 3HAYUT, 4TO
F, = —kx.
DHepreTuyeckoe OIMCaHUe (3axoH COXpaHEHHUsI

MEXaHWYECKOW IHEPTUN):

CBs3b AMIUIUTYIbI KoJIeOaHuI CMCIICHHUA MaTepHaHLHOﬁ

TOYKH C aMIUTUTYJIaMU KoJieOaHUH €€ CKOPOCTH U YyCKOPEHUS:

Upee =04, =04

[lepuron 1 yactoTta KoyeOaHMii:

2 1

5 HCpI/IO,Z[ MaJbIX CBO60,Z[HBIX KoJIeOaHUIT MaTeMaTHYECKOTO
1.5.

MasgTHHKA:

T=2.‘[\{I
E

[lepron cBOOOIHBIX KOe0aHUI NPYKUHHOTO MasiTHUKA!




T'=2n |—
k
153 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpusas
[lomepeunsle  u  mpomgodbHble  BOJHBL.  CKOpOCTH

pacrnpoCTpaHEHUS U JJIMHA BOJIHBIL:

v
A=vT =—
154 v

Hutepdepennus u qudpakius BOJIH

155 3Byk. CKOpOCTb 3ByKa

MOJIEKYJIAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHA S OU3NKA

Mopenu cTpoeHus ra30B, XKUAKOCTEH U TBEPABIX Tel. I1ycTh
TepMOJAMHAMHYECKasi cucrema (Teno) coctouTt u3 N

OANHAKOBLIX MOJICKYIL. Torna xoIU4ecTBO BElIECTBA

N m
vV=—=—
Ny
211
rae
Ny
— 4ncio ABOraapo, m — Macca CUCTEMBI (Tena),
u
— MOJISIPHAsI Macca BeIecTBa
2.1.2 TennoBoe ABUKEHHE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 BsaunmMmopmeiicTBre YacTHIL BEIIECTBA

2.14 Huddysus. BpoyHoBckoe ABMXEHNE
2.15 Mogens uneanbaoro raza B MKT

CB3b MEXK/y TaBJIECHUEM M CPEJIHEN KNHETUYECKON SHEpPrUueH
IOCTYINATEJIbHOT'O TEIIOBOT'O JABHKEHUS MOJIEKYII UAEATIBHOTO

216 rasza (ocHoBHoe ypaBHeHue MKT):




rie m0 — macca OTHOM MOJIEKYJIbI,

n=V

- KOHICHTpA g MOJICKYJI

2.1.7 AoGcomoTHas Temmieparypa: T =t +273K

CBsa3p TemIepaTypbl Ta3a CO CpEeIHEH KHHETHYECKOU
SHEpPTHeM TMOCTYNATEIbHOTO TEIJIOBOTO JBUXKEHUS €ro

MOJIEKYII:

2.18

5

mgy
2

£ =

kT

[

——

2.1.9 VYpasuenue p = nkT

Mojenb naealbHOIO ra3a B TCPMOAUHAMUKE:

(Vpaprerme Menrerneera — Kiareipora
| BEIpeCKeHHe 1 BHYTPEHHEH SHEePIHH
VpaeHeHIle MeHzgeneepa — KnaneiipoHa (IpHMeHI

3aIIICcH):

oV =""RT =vRT =NkT, p=PFL
2.1.10 L L

BripaxeHIle 111 BHyTpeHHell 3HepIiil 0IHO0aTOMHOT

raza (IpHIMeHIIMEBIe (QOPMEI 3aIIICH);

L‘=%vRT=%NH _ 30 BT —ve T = %pV

2

3aKkoH I[aJ'ILTOHa AJId JaBJICHUSA CMCCH PA3PCIKCHHBIX I'a30B:

2.1.11 p =Py +pat..




2.1.12

2.1.13

W3onporieccyl B pa3peKeHHOM ra3e ¢ MOCTOSHHBIM YHCIIOM
MoJiekyJ N (C TOCTOSSHHBIM KOJTMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const ,

uzoxopa (V = const):

P
== t
T cons

n3obapa (p = const):

= const

N <

I'paduyeckoe npeacraBneHue u3onporeccoB Ha pV-, pT-u VT-
JrarpamMmMax.

OOBbeIMHEHHBINA Ta30BbId 3aKOH:

pvV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

Hacpiiennele u  HeHacbllleHHble mapbl. KauecTBeHHas
3aBHCUMOCTh IJIOTHOCTH U JABJICHMS HACBIIIEHHOIO Hapa OT
TEMIIEPaTyphl, X HE3aBUCHMOCTh OT 00BEMa HACKHIIIEHHOTO

napa

2.1.14

2.1.15

2.1.16

Bnaxnocts Bo3ayxa.
OTHOCHUTENBHAS BIAKHOCTD:

¢ _ Prnapa (T) _ Prapa (T)
Puacpimmapa (T) Puaceimmapa (T)

N3MeHenue arperaTHbIX COCTOSIHUM BEILECTBA: UCIAPEHUE U
KOHJIeHCAIIHs, KUTICHNE KUIKOCTH
H3MeHeHune arperaTHbIX COCTOSIHUM BEIECTBA: IUIABJICHUE U

KpucTtaJjuii3anusa

2.1.17

IIpeoOpazoBanue 3Hepruu B (pa3oBbIX Mepexoiax

2.2

TEPMOJNHAMUKA

2.2.1

TennoBoe paBHOBECUC U TEMIICpATypa

2.2.2

BnyTtpenHss sHeprus




Tennonepenava kak cnocod U3MEHEHUSI BHYTPEHHEH SHEPT U

2.2.3 6e3 coBepiieHusi padboThl. KoHBEKIHMsA, TEIIONPOBOIHOCTH,
U3ITy4yeHue
KomnnuecTBo TemioThI.
VY nenbHas TEIIOEMKOCTD BEILIECTBA C:
2.2.4
Q = cmAT
VY nenpHas Temiora napooopazoanus L: Q = Lm.
2.2.5 VY aenbHas TeruioTa rmaBieHus A: Q = Am.
VY aenbHas TerioTa cropanus Tormaa q: Q =qgm
DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV
2.2.6
Boruncnenne pabotel mo rpaduky mpomecca Ha pV-
IrarpaMmme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUz + A1, = (U, = Uy) + A,
2.2.7
Annabara:
Q12 =0= A1, = (U; — Up) =AUy
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpatumble nporecchbl
[Tpuniune! gerictBus TernoBbix MamuH. KIT/:
2.2.9
Maxkcumansnoe 3nauenue KIII. [ukin Kapno:
T.. —-T. T
2.2.10 max N =My, = ————— =1-—22
Tarp Toarp
2211 YpaBHeHHE TEIIOBOro OanaHca:




Q1+Qz+Q3+:0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

DIIeKTpu3anus Tea U €€ MPOSBICHUS. DJIECKTPUUECKUN 3apsil.
JIBa Buaa 3apsiia. DJIEMEHTapHBIA SICKTPUUYECKUN 3apsl.

3aKOH COXpaHEeHHUsI SJICKTPUUECKOTO 3apsiia

3.1.2

3.13

B3aumopeiictue 3apsanoB. Toueunbie 3apsibl. 3aKOH
Kynona:
B OJTHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

IMPOHUIACMOCTBIO

92

poplabll 1l
g 4meg, I~

Onexkrpuueckoe nose. Ero neiictBue Ha 3iIeKTpUUYECKUE

3apsabl

3.14

3.15

HaprI)I(éHHOCTB QJICKTPHYCCKOI'O ITOJIA:

-

o F

qnpo61—1b1171

[Tone Toueunoro 3apsnaa:

q
ET:kT_z

OAHOPOJHOC IT0JIC!

E = const.

Kaptussl nMHMI HaNpsHKEHHOCTH ATUX MOJIER

HOTGHHI/I&J’[BHOCTB SJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q($1 — P2) = —qAp = qU.




[loTenunanpHas BSHeprus 3apsia B AJIEKTPOCTATUYECKOM

T10JIC:

W =qd

IloTenuman SJICKTPOCTATHUYCCKOI'O ITOJIA:

d,_ﬂ
q

CBs13b HaprI)KéHHOCTI/I IMOJII U PAa3HOCTH IMOTCHLHAJIOB JIA

OJTHOPOHOTO 3JIeKkTpoctaTudeckoro moist: U = Ed

[IpuHIHMI cyneprno3unuu 3JIEeKTPUIECKUX MOJIEH:

316 E:E1+E2+...,¢:¢1+¢2+...

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.
VYcioBue paBHOBECHs 3apsAA0B: BHYTPU IIPOBOIHUKA

1.7
3 Et=0

y BHYTPH U HAa TOBEPXHOCTU MMPOBOAHUKA O = const

318 JusnexTpuku B ANEKTPOCTATUYECKOM ToJIe.
JusnexTpuyeckasi IPOHUIIAEMOCTD BEILIECTBA €

Konnencatop. DinekTpoéMKOCTh KOHIEHCATOPA:

q
C==
U

3.1.9
aﬂeKTpOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:

£gpS

d

HapannenLHoe COCAMHCHUC KOHACHCATOPOB:

q =CI1+CI2+---1U1 = U2 :---:Cnapann_C1+C2+---
3.1.10




3.2

[TocnenoBarepHOE COCTMHEHUE KOHICHCATOPOB:

1 1 1
U=U+U;....q1=q2 :---'C :C_+C_+...
ocsa 1 2

OHeprus 3aps>KEHHOT0 KOHJIEHCATOopa:

Uu Ccu? gq*

3.1.11 Wc=q7=7=g—c

3AKOHBI TIOCTOSAHHOI'O TOKA

Cuiia Toka:

=24

321 At {50

[Tocrosnneiil Tok: I = const

g nocrossHHOTO TOKA q = It

VYcnoBus CylecTBOBaHUS JIEKTPUUECKOTO TOKA.
322 Hanpsoxkenne U u OJIC E

3akoH OMa AJ1d y4acTKa LEeMu:
3.2.3 I = v

2. R

DNeKTpruYecKoe COTIPOTHUBIICHHE. 3aBUCHUMOCTH

CONPOTHUBIIEHUS OJHOPOJHOTO MPOBOAHHUKA OT €r0 JIMHBI U
394 cedeHus. Y IebHOE COMPOTUBIIEHUE BEIIECTRA.

l
R = ps
Ucrounuku Toka. 9/]C uctouHuka ToKa:
R —

3.2.5 q

BHy'TpCHHCe COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6




3akon Oma 115 TOJTHOM (3aMKHYTO# ) 3JIeKTpudeckou 1enu: E

=]R + Ir, oTkyzna

[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+.
Rnapa}m Rl RZ

3.2.7
HOCHGILOB&TGHLHOC COCANHCHUC ITPOBOAHUKOB:
U=Ul+U2+.,11=12=..,
Ruoen = Ry + Ry +...

Pab6ota snexrpuueckoro Toka: A = [Ut.
3axoH Jlxoyns — Jlenna:
Q = I?Rt

3.2.8
Ha pesucrope

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

MOHIHOCTI) SJICKTPHUYCCKOT'O TOKA:

A4
P=—010 =IU

At Ar—l
3.2.9 TerroBas MOIITHOCTD, BRIJIC/IsIeMas Ha pe3ucrope:

. UF
P=I'R=—=]U
R

MOIIHOCTh HCTOYHHUKA TOKA:




METEH:IT

At Ars0

CBoOosHBIE ~ HOCHUTENM  JJCKTPUYECKHUX  3apsiioB B

IIpOBOAHUKAX. MexaHu3Mbl MMpOBOANMOCTH TBép,I[BIX

3210 METAJUIOB, PAaCTBOPOB M PACIJIaBOB 3JIEKTPOJIMTOB, Ta30B.
[TonynpoBoanuku. I1oynpoBOJHUKOBEIN U0
3.3 MATI'HUTHOE IIOJIE
MexaHUUecKoe B3aMMOJICHCTBE MAarHuTOB. MarauTHoe
noJie. Bexkrtop MarHUTHOM WHIYKIHUU. [TpunIMn
CYTMEPIIO3UIIMN MAarHUTHBIX TOJICH:
331 B =B, + By+..
JIluHuM UWHAYKUMKM MarHatHoro mnons. Kaptuna auHUi
WHYKIIUN MarHuTHOTO OJIS IIOJIOCOBOTO u
MMOAKOBOOOPA3HOTO IMOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOE TMOJi€ MPOBOJHHUKA C TOKOM.
332 Kaptuna nuHUNA WHAYKIWA MarHUTHOTO TIOJIS JIJTMHHOTO
o NpsIMOTO  TMPOBOJAHMKA U 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKU C TOKOM
Cuna AMniepa, e€ HapaBJIeHUE U BEJIMUNHA:
F, = IBlsina
3.3.3 , rae o — yroi Mexay HanpaBJIEHUEM MPOBOAHUKA U BEKTOPOM
B
Cuna Jlopeniia, e€ HanpaBJICHUE U BEJIMUMHA:
Fnop =1 q | vBsina
TJI€ 0. — YTOJI MEXKIY BEKTOpaMHU
3.34 N

v




. I[BI/I)KCHI/IG 3ap${)I(CHHOI>'I JaCTHLbI B OJHOPOAHOM MAarHuTHOM
II0JIE

3.4 OJIEKTPOMATHUTHAA MHAYKIMA

IToToK BEKTOpa MarHUTHOM UHAYKLIMU:
® = B,S = BScosa

3.4.1
34.2 SABnenue snekTpoMariuTHON UHAYKIMU. DC nHayknuu
3aKOH AeKTpoMarHuTHoW nHaykuuu Dapases:
AD
At Af—i0
v{g\%'n'
[
( - o)
O/1C uHAYKIMU B IPSIMOM MTPOBOJAHUKE JITTHHOM |,
JBUXKYIIIEMCSI CO CKOPOCTBIO
v
344 WLl

B OJTHOPOJIHOM MarHMTHOM MoJje B:
| E; |I= Blvcosa

, TIe 0L — YyTOJI MEXy BEKTOpoM B 1 Hopmaibio

n

K IINTIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

>
>

lnv

; €CITN




TO
| E; 1= Blv

345 [IpaBuio Jlenma

NHAYKTUBHOCTB:
L= )
T

346 »uwm®=LIL
Camounnykuus. 9/1C caMOMHAYKIUU:

AT
Eﬂ. =L — =—ITr j
Ar -0
3HepFI/I§I MArduTHOT O I10JIA KaTyIJ_IKI/I C TOKOM.:
LI?
347 w, = -

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

35.1
Konebarenpubiii kKOoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

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

]I['r:] =q;=mirmms['mr+q}ﬂ:] =]__ cos|ef +qy)




®opmyna Tomcona:

T =2nVLC
, OTKyJla
21 1
w=—=—
T +JLC

CBs3b AMIUIMTYBI 3apsaga KOHACHCATOpa C aMHHHTYHOﬁ CHIJIbI
TOKa IIpH CBOGOI[HBIX SJICKTPOMArHUTHBIX KOJIcOAHHUSIX B

nacajibHOM KoJieOaTeIbHOM KOHTYpCE:

O = —

E)

3aKoH COXpaHCHHA DHEPIHMHU B HUACAIIbHOM KoJIeOaTEIbHOM

352 KOHTYpE:

3.5.3 BoinykaeHHbIe 27IeKTpOMarHUTHbIE KosieOaHus. Pezonanc
[Tepemennsniii Tok. IIpousBoacTBO, Nepeaada U nMoTpedIcHUE
JJIEKTPUYECKON IHEPTUU

354 2 2 r2 2

cU +LI :CL mzﬂmzcms’[.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH. B3auMHasi opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHON BOJHE B BaKyyMe:
3.55 - e
E1lBlc
356 IMxana AIIEKTPOMArHUTHBIX BOJIH. [Tpumenenue
o ANEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsiMonuHeliHOE pacnpoCTpaHEHHE CBETa B OJHOPOJHOM
o cpene. Toueunslii uctounuk. JIyd cBeta
3aKOHbBI OTPa’KEHHUS CBETA.
3.6.2 a=p




alP

VAP

3.6.3

[TocTpoenue n300pakeHH B IIIOCKOM 3epKajie

3.6.4

3aK0HBI IMPECIOMIICHUA CBETA.

[Ipenomnenue cBera:

nysina = n,sinf.

AOCONIOTHEIH MMOKa3aTelIb MMpCIIOMJICHUA:
c

Nasc = v

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
ng 1M

nOTH
1 U2

Xox J1ydell B mpu3Me.
1L"1 = 1L'2 - .”1}.1 = 1?2}.2
CooTHOIIEHNE 4YacTOT M COOTHOLIEHHE [JIUH BOJH IIPH

nepexoac MOHOXPOMATHUYCCKOTO CBE€Ta UYCPE3 TIpaHULy

paszciia ABYX ONITHYCCKUX CPCI:

3.6.5

n,<n, 1,

"y

Oy

IlonHoE BHyTpEeHHEE OTpaKEHHE.

[IpenenbHbI yroil NOJIHOTO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
Noru ny




3.6.6

3.6.7

3.6.8

3.6.9

C061/Ipa}oume U pacCCuBaAOUIUE JIMH3BI. ToHkass nmH3A.

DOKYCHOE PaCCTOSIHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:

®opmyJiia TOHKOH JIMH3bL:

=

Ly
d

| =

yBeJ’II/I‘IeHI/Ie, JaBacMocC JIMH30M:

h |f1
r=0="a

F\ h

f

o
B ciyuae paccenBaronieit JMH3bI:

1
D0=F =0,
D

[=—=

h |fl
H-a !

Xon Jy4a, IpOIIEIIEro JIUH3Y O IPOU3BOJIBHBIM YITIOM K
e€¢ rnaBHOM omnrtuyeckoil ocu. Iloctpoenue wn3z00paxeHMUt
TOYKU U OTpe3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CHCTEMax

CDOTO&I'IHapaT KaK ONTHYECKHUI HpI/I60p. I'ma3 kak onTuueckas

cucreMma




Nutepdepennius cBera. KorepeHTHbIE UCTOYHUKH. Y CJIOBUS
HaOII0ACHUS MaKCUMYMOB 5 MHUHHAMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT JIBYX CHH(]Aa3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

3.6. “
.
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3
v
MIHIMYMEI — A=(2m+1)—, m=0,£1,£2, +3 .
2
Hudpakus cBera. JudpaxnuonHass pemérka. YciaoBue
HAONIONICHNST TJAaBHBIX MAaKCHMyMOB TIIPH HOPMaJbHOM
MaICHU MOHOXPOMAaTHYECKOTO CBETA C JUTMHOM BOJIHBI A Ha
pemérky ¢ nepuojom d:
3.6.11 Y
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
411 I'unoresza M. [1nanka o kBantax. @opmyna [Inanka: E = hv
®oToHbl. DHeprus GoToHa:
E=hv= he _
=hv =—=pc
4.1.2
Nmnynbee ¢poToHa:
_E _hw h
P=C="C ™2
413 ®otordpdext. OnbiTel A.I'. CroneroBa. 3akoHbl hoTOdPheKTa
VYpasuenue DitHmreitHa 17151 hoTodPdekra:
414

ECI)OTOHa = ABbIxosa + Eyymax




rae ,

hc
E(IJOTOHa =hv = 71
hc
ABbeoga = hv}cp = 1
Kp
2
mv~max
Exuumax = 2 = eUsan

4.1.5

JlaBiieHue cBeTa.
JlaBiieHHE CBETa Ha MOJHOCTHIO OTPAKAIOIIYIO IOBEPXHOCTH U

Ha IMOJIHOCTBIO IMOIIOHIA0IIYHO ITIOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.3

421

HnaHeTapHa;I MOJCJIb aTOMa

4.2.2

4.2.3

[Toctrynarer bopa. U3nydenue u morjoieHue (GOTOHOB MpU
Mepexo0/ie aTOMa C OJJHOTO YPOBHS SHEPIUH HA JPYroil:

hv, . = he =|E, -E

mr -
Y

™ |

JIuHeityaTble CIEKTPHI.

CrexTp ypoBHEH 3HEPruu aToMa BOJOpPOJIa:

~13,63B
E,-—"—

"

, n=1,2.3. _

i

OU3NKA ATOMHOI'O AIPA

43.1

4.3.2

Hyknonnas monens siapa I'eiisenOepra — MBanenko. 3apsn

anpa. MaccoBoe uuciio sijpa. M3otomnsl

PagnoakTHBHOCTE.

Anbda-pacnan:
A, A4 4
- X—> Y+ He

bera-pacnan.




DNeKTpOHHBIN B-pacnan;

A A 0 ~

7 X— Y+ je+v,
[TosutponusIii B-pacnan;

A A 0=, .,

XY + TV,
l'amma-u3nydenue
3aKoH paJiMOaKTUBHOIO paclaaa:

-t
N(t) = Ny % 2T

4.3.3

[lycth m — Macca paguoakTUBHOIO BellecTBa. Toraa

-t
m(t) =mgy*2T

4.3.4 SnepHsle peakuuu. JleneHne U CUHTE3 sAEp




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






