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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeIHEro o0miero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTenbHOM mporpammsbl, mnpeactaBieHHbIx B @I'OC COO, a
Takke ¢ yu€TtoMm deaepanbHoil pabodeit mporpammbl Bocniutanus U Konuenuuu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHbBIX OpraHU3alMsIX
Poccuiickoit  ®deneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢gu3suke onpeaenser o0s3aTeIbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJEI0BATEIbHOCTh U3YYEHUSI TEM U pa3JIEoB
y4eOHOro mpeamMeTa ¢ y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro mpollecca, BO3PACTHBIX OCOOEHHOCTEM  00ydaroIIMXCH.
[Iporpamma 1o ¢usnke AaET TPEACTaBICHHE O LENAX, COJAEp)KaHWHU, OOmIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUSA OOYYaAIOIIUXCA CPEICTBAMMU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3yuenune kypca (QU3UMKHA YriIyOJEHHOTO YpOBHS IO3BOJISIET PEaTM30BaTh
3aJ]aul NpOoQPecCHOHAIBHON OPUEHTALIMU, HANPAaBJICHO HA CO3/IaHME YCJIOBUH Ui
MPOSBIICHUS] CBOUX MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN KaKIbIM
OoOydJarmMMCsi, KOTOpble HEOOXOAUMBI JJii TMPOJODKEHUS OOpa3oBaHUsI B
OpraHu3anusax MnpodecCHOHANBHOrO O00pa3oBaHUsl MO Pa3IU4YHbIM  (U3BHKO-
TEXHUYECKUM U MH)XEHEPHBIM CHELUATBHOCTSM.

B nmporpamMe 1o (¢usMke ONpeneistoTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (DU3UKHU HAa YPOBHE CPEIHETO 00111er0 00pa30BaHUs: JIMYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Haydno-
METOJIOJIOTMYECKON OCHOBOM [l  pa3paboTKu TpeOOBaHUNW K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yibTaTaM OOy4aloUIMXCs, OCBOMBILIUX
nporpaMMmy 1m0 (u3MKe Ha YypOBHE cpeaHero oOmero oOpa3oBaHusS Ha
yrayOiaEHHOM YpPOBHE, SIBJISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Tporpamma no (pu3HKe BKIIOYAECT:

IUIAaHUPYEMBIE pe3yJbTaThl OCBOEHUSA Kypca (U3MKM Ha YriayOnEHHOM
YpOBHE, B TOM YHCJIE IPEIMETHBIE PE3YyJIbTaThI 10 TOAAM OO y4EHHMUS;

cozepxkaHue yueOHoro npeamera «Du3nka» mo rogaM o0ydeHusl.

[Iporpamma 1o ¢u3uke HUMEET NPUMEPHBIH XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUYUTENSIMHU (DU3UKHU JUIsl COCTABIEHUSI CBOMX PA0OUYHUX IPOrPaMM.

[TporpamMma 1o ¢u3MKe HEe CKOBBIBAET TBOPUYECKYI0 MHHUIIMATHUBY YUYUTEIEH U
OPEIOCTABISIET BO3MOXKHOCTU JUIA pealu3al[iy  PA3UYHbIX METOAUYECKUX
NOJIXOM0B K TNPENoJaBaHHui0 (U3MKM Ha YIrIyOJIEHHOM YPOBHE NpU YCIOBHH
COXpaHeHUs 0053aTeIbHON YacTH COJIep)KaHus Kypca.



®dusrka Kak Hayka O HamOoJjiee OONIMX 3aKOHAaX NPUPOABI, BBICTYyHAs B
Ka4yecTBe yueOHOIro IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cHCTEMOOOpa3yroui
IUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX NMPEAMETOB, MOCKOIbKY (DPU3MUECKHE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmdeckoit reorpadueit M actpoHomuei. lcmonp3oBaHME W aKTHBHOE
OpUMeHeHHe (U3NYECKUX 3HAHUNM ONpeAeNuIo XapakTep M OypHOE pa3BUTHE
pazHoOOpa3HbIX TEXHOJIOTMM B cdepe HSHEPreTuKu, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TMOJYy4YEeHHUs] HOBBIX MAaT€PHAIIOB C 3aJaHHBIMU CBoOilcTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTHUHBI MuUpa oOydaromierocs, B (OpMHUPOBAHUE YMEHHMH MPUMEHATh HAyYHBIN
METO/] TO3HAHUS TIPU BHIMIOJIHEHUU UMH YYEOHBIX UCCIEIOBAHUM.

B ocHoOBY kypca (hu3MKU Ha ypOBHE CPEHEr0 00LIero o0pa3oBaHus MOJ0KEH
pSA UAEH, KOTOPhIE MOKHO pacCMaTpUBATh KaK MPUHUMUIIBI €r0 MOCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEM KypcC SIBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COACP)KUT MaTepuai U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoena zemepanuzayuu. B COOTBETCTBMM C HEW Marepuall Kypca (HU3MKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIisieTcs
dbopMUpOoBaHUE TPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pWH, BEIECTBE U
noJe.

Hoea 2ymanumapuzayuu. EE peanuzaiiusg NOpeanosiaracT HMCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (PU3MYECKOM HAYKH, OCMBICIICHUE CBSI3U DPa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOIIECTBA, a TakKXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIEMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dpusuku yriyOoaéHHOTO ypoBHS
MIPEAINOIAraeT 3HaKOMCTBO € IMIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOIMYECKUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICpP)KAaHMsI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHHKM M TEXHOJOTMU, a TaKkKe OOCYKIEHUs
Ipo0JIEM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

OcBoeHue coaepkaHusi MporpaMMbl 10 GU3UKE JOKHO OBITH MMOCTPOSHO Ha
IPUHITMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. s ¢usuku peanusaius dTUx
OPUHIIMIIOB 0a3upyeTcs Ha UCIONb30BAHUM CAMOCTOSATEILHOTO KCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mporecca. s yriayOiaéHHOro
YPOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIO0 HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OIbITHI NPU H3YYEHUU HOBOIO
MaTtepuana, JJabopatopHbie paboThl U padOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanuzanuu  (U3MYECKOro TNpakTUKymMa. B mepBoM ciydae
MPaKTUKYM mpoBoautTcs oo B koHie 10 u 11 kmaccos, MO0 mocie nepBoro u
BTOPOrO TOJYrOAMM B KaXJOM M3 3THX KjaccoB. Brtopoil cmocod — 3To
UHTErpaiuys paboT MpPakKTUKyMa B CHCTEMY JIA0OpaTOpHBIX pabOT, KOTOpHIE
IPOBOJATCS B Tpoliecce u3ydeHus pasnuena (temsi). [Ipu 3ToM mojg padotamu
MPaKTUKyMa MTOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOTO BUAa 0€3 MOIaroBoi WHCTPYKITUU.

B mnporpamme mo (Qu3mke cucTeMa YYEHHUYECKOTO JKCIEPUMEHTA,
nabopaTopHBIX pabOT M MpPAaKTHKyMa MpeACTaBlieHa €AUHBIM repeuHeM. Buioop
TEMaTUKH I 3THX BHUJIOB YUYCHHUYECKUX MPAKTHUYECKUX PA0OT OCYIIECTBISCTCS
y4aCTHUKaMU 00pa30BaTeIbHOIO MPoLiecca UCXOAS U3 0COOEHHOCTEH MOYPOUYHOTO
IUTAHUPOBAHMUS W OCHamleHusi kabunera Qusuku. [Ipu sTOM obOecrneymBaeTcs
OBJIaJICHHE OOYyYalOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIC
W3MEPEHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (U3WYECKUX BEIUYUH M TOCTAaHOBKY
OTIBITOB TIO TIPOBEPKE MPET0KESHHBIX THIIOTE3.

bonbiioe BHMMaHWE YIEISETCS PEIICHUIO PAcUETHBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 111 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/a4d C SIBHO
3aJJaHHON M HESIBHO 3aJlaHHON (DU3UYECKON MOJENbIO0, MO3BOJSIOMINE TTPUMEHSThH
M3YyUEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTHM KaK M3 OJIHOTO paslena Kypca, Tak U
UHTErpUpys MPUMEHEHNE 3HaHUM U3 Pa3HbIX pa3fenoB. [[J1s KadyeCTBEHHBIX 3a7a4
IPUOPUTETOM SIBIISIIOTCS  3a/IaHMsl HAa OOBSICHEHHE/TPe/CKa3aHue MPOTEKAHUS
(bu3nyuecKuX SIBJICHUI W MPOIECCOB B OKPYKAIOIIECH >KU3HU, TpeOyromue BbIOOpa
dbuznuecKkoi MOACIH SISl CUTYaIluU TTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ T1pedoBanusimu DPI'OC COO k wmarepualibHO-
TEXHHYECKOMY OOECIICUeHUI0 Y4eOHOro mporecca Kype (U3UKU YriayOJa&HHOTO
YPOBHSI Ha YpOBHE CpeHEro o0Iiero o0pa3oBaHusl JOKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuwHera. B kabuHere (QU3MKKM AOMKHO OBITH HEOOXOIUMOE
nabopaTopHOEe OOOPYJIOBaHHME [JIsl BBIMOJHEHUS YKA3aHHBIX B IMPOrpPaMMeE IO
bu3MKe Y4EeHHMYECKUX OIBITOB, JAaOOpPaTOpPHBIX pabOT M paboT MpaKTUKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000PY/I0BaHNE.

JleMoHCcTpanimoHHOe 00opyAoBaHUE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEYMBACT IOCTAaHOBKY
NEPEYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTPAIMA IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaGopartopHoe 00opyaoBaHUE ISl YYEHMUECKHUX MPAKTUYECKUX padboT
dbopMupyercst B BUAC TEMaTHYECKUX KOMILJIEKTOB M OOECIEeYMBAETCs B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOyvaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BaHUU AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE LIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMU M3y4eHUsI (PU3UKU B 00IIEM 00pa30BaHUU SBJISIOTCA:

dbopMupoBaHUE WHTEpPECAa U CTPEMJICHHS OOY4YaIOIIMXCS K HAYYHOMY
U3YUYEHUIO TPUPOABI, pa3BUTUE MX HHTEUICKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUM O HAyYHOM METOJE MO3HaHUSA M (HOpMUPOBaHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMupoBaHruEe Hay4HOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHUS OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHuE YMEHUN OOBSICHSITH SABJICHUS C UCIOJIb30BAHUEM (PU3NYECKUX
3HaHUU U HAYYHBIX JJOKA3aTeNbCTB;

dbopMupoBaHuEe NpPEACTABICHUN O poiM (UBUKUA JUIsl Pa3BUTUSL APYTrUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEJICTaBIECHUA O BO3MOYHBIX cdepax Oynyiein
OpoEeCCUOHANBHON JESTEIbHOCTH, CBSA3aHHBIX C (DU3UKOW, IOATOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JlocTrkeHne 3TUX Leneld oOecreurBaeTcs pelIeHUuEM CIEAYIOIIUX 3a1ad B
npoliecce U3ydeHus Kypca PU3uKy Ha YpOBHE CpeAHEro 001Iero oopa3oBaHus:

MpPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpUSX,  BKIOYas  MEXaHWKY,  MOJEKYJISpHYI0  (HU3HUKY,
ANEKTPOUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPODHU3HKHY;

dbopMupoBaHue YMEHHUI MPUMEHSTh TEOPETUYECKUE 3HAHUS U1 OOBSICHEHUs
bu3nueckux SBICHUN B TPUPOAEC W JJIA NMPUHATHUS TPAKTUUECKUX PEHICHUH B
MMOBCEAHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3MUYHbIX 3a7ad C SBHO 3a/JaHHOM
dusznueckol MOMENbI0, 3a/lady, MOJAPAa3yMEBAIONIMX CAMOCTOSATEILHOE CO3/IaHHE
dusnyeckoil MOJAENH, aaeKBAaTHOM YCJIOBUSM 3aJayd, B TOM 4YHCJIE 3a]ad
UHKEHEPHOT'O XapaKTepa;

NOHUMaHHWE (U3UYECKUX OCHOB W TIPUHIMIIOB JEHCTBUS TEXHUUYECKUX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUSA HAa OKPYKAIOIIYIO CPELY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBEACHUS
(¢U3NYECKUX OKCIEPUMEHTOB, aHaiM3a ¢ HWHTEepOpeTanuu  uHGOpMaIuH,
OIpeieJICHUs TOCTOBEPHOCTH MOJyYEHHOTO PEe3yJIbTaTa;

CO3[IJaHUE YCJIOBUW HJsi Pa3BUTHUS YMEHUN MPOEKTHO-MCCIIEIOBATENbCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BUTHE UHTEpeca K chepam MpoPecCHOHATLHON NeATeIbHOCTH, CBSI3aHHOM
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydyeHuss ydeOHoro mpeamera «@Pu3nMKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl BbIOMpAaeTCs OOyYarOUIMMUCS, I[JIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

Ha u3yuenue ¢pusuku (yriyOon€HHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcst 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B HEEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipenmaraemeiii B mporpamme Mo (u3uKe TepedyeHb Tab0paTOpHBIX W
MPAKTUYECKUX PabOT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JelaeT BHIOOD
MPOBENICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBHUIYATbHBIX
0COOEHHOCTEH 00yUJaroIIUXCs.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuyHblid MeTOX TO3HAHMS PUPOIbI.

®dusnka — QyHIaMeHTaIbHAA Hayka o mpupojie. HaydHblii MeTO/] TO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

OKCHepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBHIE
MU3MEPUTEIbHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKOBBIE CHCTEMBI).

[lorpemHoct  u3MepeHUd  (PU3MYECKUX  BEIMYMH  (a0CONOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHas TOYKA,
a0CoONIOTHO TBEPAOE TENOo, HACabHAS >KUAKOCTb, WACAIBbHBIA Tra3, TOYECUHBIN
3apsan). ['unore3a. @u3nyuecKuil 3aKOH, TPAHULBI €r0 MPUMEHUMOCTH. Du3nueckas
TEOpHS.

Ponp u Mecro ¢u3uku B (HOpMHPOBAHMU COBPEMEHHOW HAYYHON KApPTHUHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHue cuiibl TOKAa W HANpsSOKEHUs B I1I€MM IMOCTOSHHOTO TOKa IpHU
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO € LHM(POBOMl J1aboparopueit no ¢dusuke. [Ipumepsl u3mMepeHus
($u3MUeCKUX BETUYUH MIPU MOMOIIHM KOMIIBIOTEPHBIX JATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanndeckoe ABMKEHHE. OTHOCHUTENBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aJja4l MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro MNPOEKUWH HAa OCH CHUCTEMBI
KoopauHar. TpaekTopus.

[lepemelienne, CKOpOCTb (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTEpPUAIIbHOM TOYKH, MX IPOCKUMU HA OCH CUCTEMBI KOOpPJAWHAT.
CroxeHune nepeMenieHuii U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE NBUKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI U IyTH MAaTepUaIbHOW TOUYKU OT BPEMEHU U HX
rpaduxmu.

CBoOogHOe TmajeHue. Y CKOpeHHe CBOOOJHOro majeHus. [[BrkeHue Tena,
OpOILIEHHOI0 TOJl YIJOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHUSI MaTepUaIbHON TOYKU OT BPEMEHH U UX IpadUKu.



KpuBonuneitnoe  aBuwxkeHue. JIBkeHWe  MarepuaibHOW  TOYKH IO
OKPYKHOCTH. YTJOBas M JUHEHHas ckopocTh. [lepumon m yactora oOparieHwus.
LenTpocTpemMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT'€HI[MAIbHOE) U MOJHOE
YCKOPEHUE MATEpUaIbHON TOUKHU.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIUAOMETD,
JNBWKCHUE CHaApsJOB, ILENHbIe, MIEeCTepEHYaThle W pEMEHHBIE Tepenayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUSI KMHEMATUYECKUX XapPaKTEPUCTHK
JIBIKCHUSL.

CriocoObI BiccTeIOBaHUS JBUKEHUH.

Nnnroctpanus npeieabHOro nepexoaa 1 U3BMEpPeHUe MrTHOBEHHOU CKOPOCTH.

[IpeobpazoBaHue ABUKEHUHN C UCMOJIL30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKEHHOM MTPOCTPAHCTRE.

HaGmonenne aBukeHUs Tena, OpPOLIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HanpagiieHre CKOpoCTH MpHU JIBUXKEHUU 110 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHEeHHME TyTEH, TPACKTOPHUM, CKOPOCTEN ABHKEHUS OJIHOTO M TOTO XK€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

N3mepenue yckopeHus: TIpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHXKCHUHU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH NPU PABHOYCKOPEHHOM
JBU>KCHUU.

N3mepenue YCKOPEHUS CBOOOAHOTO  TAaJCHHS (pEeKOMEH0BAHO
UCII0JIb30BaHKE ITU(POBOI 1abopaTopun).

N3ydyenune [nBUKEHUs Tena, OPOIIEHHOro TOpu3oHTalbHO. [IpoBepka
TUNOTE3bl O MPSIMOM MPOMOPLMOHAIBEHON 3aBUCUMOCTH MEXIY JaIbHOCTHIO
MOJETA ¥ HAYAIbHOM CKOPOCTBIO TEJNA.

N3ydyeHne ABWKEHHS Tella MO OKPYKHOCTH C TOCTOSIHHOM MO MOMIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa oOpalleHusi KOHUYECKOro MasTHUKa
OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.



ITepeiii 3akoH HproTtona. HMHepuuanbHbie cucTeMbl oTcuéra. [IpuHiun
oTHocutelbHOCTH ['anmunes. HenHepuuanabHble CHCTEMBI OTCYETA (OMpPEACIICHHUE,
MIPUMEDBI).

Macca tena. Cuina. [IpuHumn cyneprno3uiuuu CHil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA 111 MaTeprUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBUBAJIEHTHOCTh TI'PABUTALMOHHON W
VHEPTHOU MacCCBI.

Cuna tspkecTd. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOIO MaJ€HHUs] OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod IMHPOTHL. JIBUXKEHUE
HEOECHBIX TeJl U MX CyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBwxymierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TPEHUSI CKOJBXEHUS U CHJIA TPEHHS
nokost. Koadpduuuent tpenus. Cuia CONpPOTUBICHUS TpPH JABXKCHUH Tella B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOALIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6mtonenre IBUXKEHUS TNl B MHEPIIUATIBHBIX U HEMHEPIIUATbHBIX CUCTEMAaX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenue JByX UMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  pAaBHOACKUCTBYIOIIEW  MPUIIOKEHHBIX K TEIy CUI €
IIPOU3BEIEHUEM MACChI TEJIA HA €r0 YCKOPEHHUE B MHEPIIMAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cuJi, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOACHCTBUS TEI.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MMA/ICHUH.

LleHTpoOeKHBIE MEXAHU3MBI.

CpaBHeHUE CUJI TPEHUSA MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre paBHOACUCTBYIONIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHHU JABWKEHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B NPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

N3ydyeHue NBUKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IEPEKHMHYTON Yepes
NErKui OJIOK.

N3mepenue kodpdunreHTa TpeHUs: MO BeIUYUHE YrioBoro koddduiimenrta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBukeHHs] OpycKa MO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM
K03 (OULIMEHTOM TPEHHUSI.

N3ydyeHue ABMKEHUS Tpy3a Ha Bajy C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAoe Teno. llocTymarenbHoe M BpamlaTeNbHOE ABU)KEHUE
TBEpAOro Tena. MOMEHT CHJBl OTHOCHTENIBHO OCH BpameHus. llimedo cuibl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VY ciioBus paBHOBECHS TBEPJIOTO TENA.

YcToitunBoe, HEyCTOWYMBOE, O€3pa3IMUHOE PABHOBECHUE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOMUTENbHBIA KpaH, pelI€TYaThle KOHCTPYKIUU.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomolt, nPAKMUKYM.

HccnenoBanue ycinoBUUW PpPAaBHOBECHsSI TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3ydyeHune ycTOMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO MJI0MAAb OMOPBI.

Tema 4. 3axonwl coxpanenusn é mexanuke.

HNmirynbec MaTepranbHOM TOUYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LlenTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MmIysibe CHJIbI M ©3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT umIynbca MarepuadbHOM TOYKH. lIperncraBneHue o coxpaHeHUH
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

Pabora cunbsl Ha MajJoM W Ha KOHEYHOM nepeMeunieHuu. Ipaduueckoe
pesicTaBiIeHuEe pabOThl CUJIBL.

MoOnHOCTb CUJIBL.

Kunernueckass 3Heprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIbHON TOYKHU.



[loTeHUMaIbHBIE W HENMOTEHUWANbHbIE CWIbl. [loTeHIManbHAsE HHEPrus.
[TotenmnuanbHas sHEeprust ynpyro aehopMHUpOBaHHON NpykuHbl. [loTeHnnanbpHas
DHEpPrus Tena B OJHOPOJHOM IpaBUTAalMOHHOM mone. [loreHnmanbHas sHeprus
Tela B TPAaBUTAIMOHHOM TIOJI€ OJJHOPOJHOrO Iapa (BHYTpH U BHE Iiapa). Bropas
KOCMHMYECKasA CKOPOCTh. TPETh KOCMUYECKAS] CKOPOCTb.

Csi3b  paOOThl HEMOTCHIIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYeCKOU
SHEPIUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS MEXAHUYECKON SHEPIUN.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyuM sl MACadbHOW JKUJIKOCTHM Kak CIICJICTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW JHEPTUU.

TexHnueckrne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMEpP, NPYKUHHBIM MHCTONET, THPOCKON, (PUTypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUKEHHUE.

N3mepenne MOITHOCTH CUJTBI.

W3MeHeHue sHepruu Tefa Mpu COBEPIICHUH padOoTHI.

B3anMHble NpeBpanieHruss KWHETHYECKOM WM IOTEHUHMAIBHOW HSHEPIrUM IpU
JNEUCTBUM HA TEJO CUJIBI TSIKECTU U CUJIBI YIIPYT OCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM IMaJIEHUU.

Yuenuueckuii sxcnepumenm, nadbopamopmnsie padomul, npaKkmuxKym.

N3mepenne nMmnyibca Tena no TOpMO3HOMY ITYTH.

W3MepeHue cuibl TSITH, CKOPOCTH MOJENU DJIEKTPOMOOMIS M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHME U3MEHEHHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXpaHEeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOJIEVCTBHH.

N3mepenne KWHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS TTOTEHIMAILHON dHEPrUM NPYKUHBI ¢ pabOTON CHJIBI
TPEHUSI.

Omnpenenenue pabOThl CUIIBI TPEHUSI MPU JIBXKEHHHM Tella MO HAKJIOHHOW
IJTIOCKOCTH.

Paznen 3. Mosekyisipaas pu3srka u TepMOAHUHAMH KA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU MeOPUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIsIpHO-KMHeTn4Yeckol teopun (MKT), wux
onbiTHOe obOocHOoBanue. Jluddysusa. bpoyHoBckoe aBukeHHE. XapakTep
JNBWKEHUS M B3aUMOJECHCTBHMS YACTHI[ BellecTBA. MOZENM CTPOECHUS Ta30B,
KUJKOCTEM U TBEPIBIX TeT U OOBSCHEHHE CBOMCTB BEIECTBA HAa OCHOBE ATHUX



mozenedi. Macca u pasmepsl MoJekyn (aromoB). KomuyecTBo BeliecTBa.
[TocTostnHas ABoranapo.

TemoBoe paBHOBecue. Temmeparypa u crmocodbsl €€ u3mepenus. I[llkana
temnepatryp Llenbcust.

Mojens UaeabHOTO Ta3a B MOJICKYJISIPHO-KUHETUYECKOM TEOPUU: YACTHULIbI
rasza JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJCUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AOcomoTHas
temrneparypa (mkana temnepatyp KenpBuna). 3akon Jlamerona. M3ompoiieccs B
U7caIbHOM Ta3e C TOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ padudeckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

CBs13p  MeXIOy JaBI€HUEM W CpeJHEH KHHETHYECKOW  SHEprueu
MOCTYNAaTEAbHOTO TEMJIOBOTO JBHXKEHHUSI MOJIEKYJ HUJEaTbHOro ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUH UJI€aTTbHOTO Ta3a).

CBs13b a0COIIOTHOM TeMIlepaTypbl TEPMOANHAMUYECKON CUCTEMBI CO CpeIHEN
KHHETUYECKOW SHEPrUeH MOCTYMATENbHOI0 TEMIOBOTO ABUKEHHS €€ YaCTHlL.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoIydeHUEe HAHOMATEPUAJIOB.

Jemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOT'O IBHUKEHUS.

Buneoponuk ¢ 3anuchbio peaqsbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddy3ust KuaKoCTen.

Mogens onbita TepHa.

IIputsxkeHne MoIeKyi.

Mojgenu KpuCTaluIM4eCKUX PEETOK.

HaGmonenue u rccnegoBaHue N30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomul, nPaKmMuKym.

HccnenoBanne rmpouecca YCTAaHOBICHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEIJIO00OMEHE MEXY FOpsueH M XOJIOTHON BOJOM.

WN3ydyeHne W30TEpMUYECKOro IMporecca (pPeKOMEHAOBAHO HCMOIb30BaHUE
udpoBoit maboparopun).

N3ydenne n30X0pHOro npoiecca.

N3ydyenune nzo0apHoro npouecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmomunamuueckas (TJl) cuctema. 3amaHue BHEUIHUX YCIOBUM JJis
TEPMOJAVMHAMHUYECKON cHCTEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJUHAMHUYECKON CUCTEMbI KaK CPEJHHE 3HAUYEHUSI BEIWYMH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamMuku. (CamMonpou3BOJIbHAs — pellakcanus
TEPMOJANHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogenb uI€aqbHOrO Ta3a B TEPMOJAMHAMUKE — CHUCTEMa YpPaBHEHUU:
ypaBHeHHEe MeHnneneeBa—KianeipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEPrUU.
VYcnoBus mMPpUMEHUMOCTH 3TOM MOJIETN: HU3KAas KOHIEHTPAILMS YaCTUI], BHICOKHE
TeMIneparypsl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHMU OJHOATOMHOIO HIEAIbHOTO
rasa.

KBasucrarudeckue 1 HECTaTUUECKUE MPOIIECCHI.

DnemenTapHas paboTa B TepMoaMHAMUKe. Berancnenue paboTel mo rpaduky
npoiiecca Ha PV-auarpamme.

Temmonepenaya  kak  cmocod  WM3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI 0e3  coBepmieHus paboTel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnuecTtBo Teruorel. TennoéMkKoCTh Tenma. YaenpHas W MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YaenpHas TEIUIOTa CropaHUs
ToruMBa. Pacu€r KonaudecTBa TEIJIOTH mpu Teronepenade. [lonsartue 006
aauabaTHOM ITpoliecce.

[lepBbiii 3akOH TepMOAMHAMUKU. BHyTpeHnsisi »sHeprus. KonmuectBo
TEIJIOTBI W paboTa Kak Mepbl H3MEHEHHMS  BHYTPEHHEH  DHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

BTopoli 3akOH TEpPMOAWHAMUKH [JI1 PABHOBECHBIX MPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOAUT
eAMHCTBEHHAs afguadara. AOCOMOTHAS TEMIIEpaTypa.

Bropoii 3akoH TEepMOAMHAMHMKHM JUIsI  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXXHO TepesiaTh TEIJIOTY OT 0oJiee XOJIOAHOTO Tela K OoJjiee HarpeToMy 0e3
komrnencanuu (Knaysuyc). HeoOpatuMocTs TpUpOAHBIX POIECCOB.

[Tpuanumnel nectus TerioBbix MammH. KIIT/I.

Maxkcumansnoe 3Hauenue KII/. Hukmn Kapno.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUS TEIUIOBBIX JBUTareneil. TemioBoe
3arpA3HEHUE OKPYKAIOIIEH CPEbL.

TexHnueckrne yCTpONCTBA M TEXHOJIOTHYECKUE MPOLECCHI: XOJOIWIbHHUK,
KOHJIMITMOHED, AU3CIbHBIA W KapOIOpaTOpPHBIM JBUTAaTeNM, MapoBas TypOWHA,
MOJy4YEHUE CBEPXHU3KUX TEMIeEpaTyp, YTWIM3alUS «TEIUIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTraHUYECKOro TOTUIUBA ISt
BBIPAOOTKH «TETIOBOM» U JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3nymHoe orauso.

CpaBHEHUE yIEIBbHBIX TEMIOEMKOCTEN BEIIECTB.



CniocoObl U3MEHEHHUsI BHYTPEHHEN YHEPrUu.

HccnenoBanue aguabaTHOrO Mpoiiecca.

KomMmnbroTepHble MOJIEIHN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenune ynenpHON TeIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHMS BELIECTBA.

Hccnenosanue aqnabaTHOro mpolecca.

N3ydeHne B3aMMOCBSI3M JHEPTUU MEXKMOJICKYJSPHOIO B3aWMOJICUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpa3oBanue u KoHmeHcanus. VcmapeHue W KumeHue. Y aelbHas
TEIJI0Ta MapooOpa3oBaHMUSI.

HacpimieHHple W HEHachllleHHblE mnapbl. KaudecTBEeHHas 3aBUCUMOCTH
IJIOTHOCTU W JABJEHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACBIILIEHHOTO TMapa. 3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JaBJICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEJIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctayuioB. [lnmaBrneHne W KpucTtaumzamus. YJeabHas TEIUioTa IIJIaBJICHHUS.
CyOaumarnus.

Hedopmanuu tBEpaOro Tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacmmpenne KUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacmupeHue. AHrapMOHHU3M TEIJIOBBIX KOJICOAHHWM YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEPruu B (Ha30BBIX MEPEXOAAX.

YpaBHeHUE TETIOBOTO OaaHca.

[ToBepxHocTHOEe HaTspkeHHe. Kod(ppuimeHT MOBEpXHOCTHOTO HATSHKCHHUS.
Kanumispuele siBienus. J[aBneHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHnueckne yCTpOMCTBA UM TEXHOJOTMYECKHE TPOLECCHI:  KUIKHE
KPUCTAILJIbI, COBPEMEHHBIEC MaTEPUAIBI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenune. Kurnenue nmpy noHM>X€HHOM J1aBJICHUH.

N3mepeHue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.

OMBITHI C MBUTBHBIMU TUIEHKAMHU.

CmauuBaHue.



KanwispHsle SBIEeHUS.

Mopen HEHBIOTOHOBCKOM KUIKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr negopmarimii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEU.

N3mepenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

N3yuenue CBOMCTB HACHILECHHBIX I1aPOB.

W3mepenne aOCOMOTHON BIQXXHOCTH BO3JyXa W OIEHKAa MacChl IapoB B
ITIOMEILECHNH.

N3mepenne kor(puLreHTa NOBEpXHOCTHOIO HATSHKEHHUS.

N3mepenne moayns FOHra.

HccnenoBanue 3aBUCMMOCTH  jAedopmanu  pe3MHOBOro  obpasua  OT
IIPUJIOKEHHOU K HEMY CHUJIBIL.

Paznen 4. diekrponuHaMuka.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anus Tell U €€ NpOABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
JJIEKTPUYECKUX 3apsafoB. IIpOBONHMKM, IMIJIEKTPUKA U IIOJYIIPOBOIAHUKH.
DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsAl. 3aKOH COXPAHEHUS BJIECKTPUYECKOTO
3apsja.

Bsaumoneiictue 3apsaoB. Toueunble 3apsabl. 3akoH Kyiona.

DnekTpuueckoe nojie. Ero neiicTBue Ha 3JIEKTpUYECKUE 3apsIbl.

Hanpsok€aHocTh  amekTpuueckoro  mods.  [IpoOubeiii  3apsa. Jlunum
HANPsLDKEHHOCTH AJIEKTPAYECKOro 1mosst. OMHOPOAHOE dIEKTPUYECKOE MOJIE.

[loTeHIMATBHOCTD AJIEKTPOCTATUYECKOro noiid. Pa3HOCTH MOTEHHMaNoB U
HanpspbkeHue. lloreHnmanbHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHman neKTpocTaTndecKoro noiist. CBsa3b HANPSHKEHHOCTHU IO U PA3HOCTH
MOTEHIIMAIOB JUISl 3JIEKTPOCTATHYECKOro Moyl (Kak OJHOPOJHOIO, Tak M
HEOJHOPOIHOI0).

[IpyHOMT CyIIEpNIO3UIIUY IIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apstkeHHOM cdepsl. [lone
pPaBHOMEPHO 3apsLDKEHHOTo 1o o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOM
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN Hanps>KEHHOCTH H3THX TOJEH H
JKBUIIOTEHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOIHUKH B DNEKTPOCTATHUECKOM ITOJIE. Y CIIOBHE PABHOBECHS 3apSAI0B.

JvanexTpuku B DJIEKTPOCTAaTHUYECKOM  TIOJE. Jnanexrpruueckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. IDJAEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpa.

[lapannenbHOe coeIMHEHNE KOHIEHCATOPOB. [locnenoBarenbHOe COeNMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

JIBrKeHHE 3apsHKEHHOM YaCTULBI B OJHOPOIHOM JJIEKTPUUECKOM MOJIE.

TexHnueckrne yCTPOMCTBA MU TEXHOJIOTHMYECKUE MPOILECCHL: 3JIEKTPOCKOIL,
ANEKTPOMETP, DBIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE DJIEKTPONpHOOpOB,
KOHJIEHCATOphI, TeHepaTtop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPSKEHHBIX IIIAPUKOB.

DJIEKTPUUYECKOE MOJIE IBYX 3aPSKECHHBIX TIACTHH.

Monens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUYECKOM IIOJIE.

DJeKTpocTaTuuecKas 3amuTa.

Y CTpOoNCTBO U JEUCTBUE KOHJICHCATOpA MOCTOSIHHOW Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTopa OT  IUIOIIAIH
MIJIACTUH, PACCTOSIHUS MEXITY HUMH U JUIJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOro MOJIA 3apSKEHHOI0 KOHIEHCATOopa.

3apsiaKa U pa3psziKka KOHIECHCATOpa 4YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomeul, npaKkmukKym.

OneHka cuil B3aMMOICHCTBUS 3aPSAKEHHBIX TEJL.

Hab6mtonenue npeBpaiiieHust HEPTruu 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
U3JIy4eHUSI CBETOAMO/A.

N3ydyeHne npoTekaHusi TOKA B LIENHU, COAECPKALLEH KOHAEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIIMAJIOB (HampsKeHUs) pu
MOCJIEA0BATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psana KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuil mok.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VY ciioBHS CyIIECTBOBAaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOuHMKH
toka. Hanpsoxkenne U u DJ1C &.

3akoH Oma aJisl yyacTKa LeTu.

DIIEKTPUUYECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh COTPOTHUBIICHUS
OJIHOPOJIHOT'O MPOBOJAHUKA OT €ro JJIUHBI U IUIOIIAJA MONEPEYHOrO CEUYCHHS.
VY nenpHOE CONPOTUBIIEHUE BEUIECTBA.

[locnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COCIMHEHUE ITPOBOJIHUKOB.
Pacuér pa3BeTBn€HHBIX dekTprueckux nemnei. [Ipasuna Kupxroda.



Pabota snexktpuueckoro Toka. 3akon [[xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA. TerioBas MOLIHOCTb, BBbLAEIsEMas Ha
pe3ucrope.

OJC u BHYTpEeHHEE CONMPOTHUBJICHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) SJIGKTPUUECKOM 1enu. MOIIHOCTh MCTOYHUKA TOKa.
Koportkoe 3ambikanue.

KoHnzeHncarop B ienu nOCTOSHHOI'O TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DIEKTPUUECKONU SHEPTHH.

Hemoncmpauuu.

N3mepenne critbl TOKa U HANPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKAa OT HANPsDKEHUs JUIsl PE3UCTOPA,
JaMIIbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCUMOCTh CONPOTUBICHUS HMWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAU MTONIEPEYHOTO CEYEHUS U MaTEpHaIa.

HccenenoBanne 3aBUCMMOCTH CHIIBI TOKA OT CONPOTHUBIIEHUS MPU IIOCTOSHHOM
HaIpsHKCHUH.

[Ipsimoe nzmepenune D1C. KopoTkoe 3aMbIkaHN€E rajlbBAHUYECKOTO 3JIEMEHTA
Y OLICHKAa BHYTPEHHETO COIPOTHUBIICHUS.

CrniocoObI coeiuHeHUsT UCTOYHUKOB Toka, DJIC GaTapeii.

HccnenoBanne pa3sHOCTH MOTEHUHAIIOB MEXAY IMOJIOCAMU HCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomoul, npaKmuKym.

HccnegoBaHne CMEMIAHHOTO COEAMHEHHUS PE3UCTOPOB.

N3mepeHune ynembHOro COpoTUBIICHUS ITPOBOJIHUKOB.

HccnegoBaHne 3aBUCMMOCTHM CHJIBI TOKA OT HAaOpsDKEHUS IS JIAMIIBI
HAKaJIMBaHUS.

VBenuuenue npeaena u3MepeHusi amnepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIICHHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctu DJ[C raabBaHUYECKOrO 3JIEMEHTAa OT BPEMEHU
P KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3sHOCTH MOTEHUHAIIOB MEXAY IOJIOCAMU HCTOYHHKA TOKA
OT CHWJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCMMOCTH TTOJIE3HOW MOIIIHOCTHM MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuunwix cpeoax.

DJeKTpUYecKass IMPOBOAUMOCTb  PA3NMYHBIX  BEHIECTB.  DJEKTPOHHAs
IPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBICHUS METAJLUIOB OT
Temriepatypbl. CBEpXITPOBOIUMOCTb.



DIIEKTpUYECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

IlonynpoBOgHUKH. CobctBeHHas 151 IIPUMECHAs IIPOBOAUMOCTD
nonynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUUECKUA TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHUYECKAs AUCCOLUALUS.
DnekTponn3. 3akoHbl Dapajes Ajisl SIEKTPOIn3a.

DJIeKTpUUeCKU TOK B Tra3zax. CamMOCTOSITENIbHBIH M HECaAaMOCTOSTEJIbHBIMN
paspsa. PaznuyHbie TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [1nazma.

TexHuyeckue yCTpOUCTBA MU IPAKTUYECKOE INPUMEHEHUE: Ta30pa3psiIHbIC
JaMIIbI, DJIEKTPOHHO-Ty4YeBass TPyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: ITHO/,
TPaH3UCTOpP, (POTOAMOJ, CBETOAMOJ, TajbBaHWKa, papUHUPOBAHUE MEIH,
BBITIJIABKA AJIFOMUHUS, DJIEKTPOHHASI MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB AIEKTPOJIUTOB.

3akoHbI AnekTponmsa Papanes.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

CpaBHEHHME TPOBOAMMOCTH METAJUIOB U MOJYIIPOBOJIHUKOB.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Hab6monenue smekTpoiusa.

N3mepenue 3apsia OQHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTH  COIIPOTHMBIIEHMS  TEPMOpPE3UCTOpA  OT
TEMIIEPaTyPHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU AUOMA.

Pu3n4ecKNH NPAKTUKYM.

CnocoObl u3MepeHus: PU3NYECKUX BEIUYHMH C UCTOIb30BAHUEM aHAJIOTOBBIX
1 U(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTUYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE M OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIIMYHWH.
OueHka rpaHul] MOrPENIHOCTEM.

IIpoBeneHne KOCBEHHBIX HW3MEPEHUM, HCCIECIOBAHUM  3aBUCHUMOCTEN
bu3nuecknux BEIMYMH, MPOBEPKAa NPEJIOKEHHBIX TUnoTe3 (BbIOOp H3 padorT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3fellaXx «YUEHUYECKUUA  DKCIICPUMEHT,
1abopaToOpHbIC padOTHI, TPAKTUKYM) ).

MexnpeaMeTHbie CBS3H.

N3ydyenne kypca ¢usuku yraoyonénHoro ypoBHs B 10  kjacce
OCYLIECTBIIAETCA C YYETOM COIEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTreMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuoie NOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20
no3Hanua: SBICHWE, HAy4YHbIA (PakT, Tumoresa, (Qu3nyeckas BeIMYHHA, 3aKOH,



Teopusi, HaOIIOJIEHHWE, OKCIEPUMEHT, MOJICIMPOBaHUE, MOJeIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEpUTEIIbHBIE TPUOOPHI, Iu(poBas JadbopaTopusi.

Mamemamuxka: penieHUe cucTeMbl ypaBHeHUH. JluHelHas QyHKUUA,
napaboia, runepbosna, ux rpaduku u cporicta. TpuroHomerpudeckue QyHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKISCTBO.
BekTophl 1 MX TPOEKIIMKM Ha OCH KOOPJIMHAT, CI0OKEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HCHHE OKPYKAIOIICH CpEbl,
yTUJIM3ausl OMOOPraHUYeCKOro TOIUIMBA JUISI BBIPAOOTKH  «TEIJIOBOW» U
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSDKCHHUE W KaTUJUTIIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUECKUE SIBJICHHS B )KUBOW MPUPOJIE.

Xumun: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYIL,
MOJIb BEIECTBA, MOJSIpHAs Macca, IOJIyd€HHE HaHOMaTepHasaoB, TEIJIOBbIC
CBOMCTBA TBEPMBIX TEII, KUIKOCTEH M Ta30B, KUJIKUE KPUCTAIUIBI, DICKTPUUCCKHEC
CBOMCTBa METAJIJIOB, DJICKTPOIMTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, SJICKTPOHHAS
MHUKPOCKOTIHS.

T'eozpaghua: BnaxxHoCTh BO31yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3zoBaHUE JBUKEHUN C UCIOJIB30BAaHUEM MEXaHU3MOB,
y4€T CyXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKITMH
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMH), MCIOJIB30BAHHE 3aKOHOB COXpaHEHUs
MEXaHWKA B TEXHUKE (THMPOCKON, BOAOMET W APYTHE), JNBHUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBOM XOJOIUIBHUK, KOHJAUIIMOHEP, TEXHOIOTUH
MOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJIE€ HAHOMAaTepHAJIOB, W
HAHOTEXHOJIOTHH, DJIEKTpOCTAaTUUYeCKasl 3allluTa, 3a3eMJICHHE JJICKTPOIPUOOpPOB,
ra30pa3psIHbBIE JIAMITHI, TTOJTYIIPOBOTHUKOBBIC MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. dinekTrpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmoaelicTBUE TOCTOSSHHBIX MArHUTOB M IMPOBOJAHUKOB C  TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOuMn cynepno3nnuun
MarHWTHBIX TTOJIEN. JINHUY MarHUTHOW MHAYKIIHU.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TPSIMOTO MPOBOJIHMKA, KATYIIKU U
KpyroBoro BuTka). OneIT Jpcrena.

Cuiia Amniepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBlI€eHUE U MOYJb. [[BUKEHHUE 3apsiKEHHOW YaCTHUILIBI
B OJTHOPOJHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

MaruauTtHoe nose B BeniecTse. @eppoMarHeTuky, napa- u TMaMarHeTUKH.



TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCH: IMPUMEHEHUE
ITOCTOSTHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM  MarHATHOTO  MOJSL  TOJOCOBOTO  H
OJJKOBOOOPA3HOI'0 OCTOSTHHBIX MArHUTOB.

Kaprrna nuHMNA MarHuTHOM MHIYKIIAM TIOJIS JUIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKU C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enictBue cunbl JIopeHa Ha HOHBI DIIEKTPOJIUTA.

HaOmonenue nBu>KeHuUs mydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD NENCTBUS AJIEKTPOU3MEPUTEILHOTO npubopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccenenoBanne MarHUTHOTO ITOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOKCTB (peppOMarHeTUKOB.

HccnenoBanne IeUCTBUSA ITOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM UHAYKIIAY HA OCHOBE U3MEPEHUSI CUIIbI AMIIepa.

Tema 5. Inekmpomacnumnan uHOYKYUA.

SIBeHne 3JIEKTpOMarHUTHOM MHAYKUMM. [IOTOK BEKkTOpa MarHUTHOM
uaaykiud. OJC uwHAyKuMW. 3aKOH JJIEKTPOMAarHuTHOW uHAykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJC wHAYKUMH B MNPOBOAHUKE, NBUXKYLIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

IIpasuio Jlenna.

NuayktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LENH NOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. 9J{C caMOMHIYKIIHH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4eckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: WHIYKIIMOHHAS
[I€Yb, COJICHOM/, 3allUTa OT AJIEKTPU3ALMU TEN NPU ABUKECHUNA B MATHUTHOM I0JIE
3emiu.

Hemoncmpayuu.
Hab6mtoneHue siBjeHus 3J€KTPOMAarHUTHOW UHIYKIIUH.

UccnepoBanne 3aBucumoctn JDJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[lagenuie MmaruuTa B allOMUHHEBON (MeTHOM) TpyOe.

SIBrieHME CaMOMHIYKIINH.

UccnepoBanue 3aBucumoctd JJ]C caMOMHAYKIIMU OT CKOPOCTHU M3MEHEHUS
CHUJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

Ornpeaenenre MHAYKIIMM BUXPEBOTO MarHUTHOTO TOJIS.

HccnegoBanue siBIEHUS CAMOUHAYKITUU.

COopka MoJIeIH JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3znen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OIMMCaHUE.
DHepreTuuecKoe OMucaHue (3aKOH COXpaHEHHS MEXaHWYeCKoW 3Hepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KMHEMATHUYE€CKOTO OMUCAHUS.

Amvmutyna u ¢asza kosneOanuil. CBA3b aMIUIMTYAbl KOJ€OaHUM HCXOIHOMN
BEJIMYUHBI C aMILTUTYIaMH KOJeOaHU €€ CKOPOCTH U YCKOPEHUS.

[lepron u yacrora koneOanwmii. [leprom Mambix CBOOOIHBIX KOJIeOaHUMN
MaTreMaTH4ecKkoro masiTHuka. Ilepuon CBOOOIHBIX KOJIEOAHUN TMPY>KUHHOTO
MasTHUKA.

[Tonsatue o 3aryxaromux KonebaHusx. BeiHyXeHHble Konebanus. Pezonanc.
Pe3onancHas kpuBas. BimsHue 3aTyXxaHuss Ha BHJ PE30OHAHCHOM KpPUBOM.
ABTOKOJICOaHMS.

TexHnueckne ycTpoHCTBa M TEXHOJOTMYECKUE MPOLECCHI: METPOHOM, Yachl,
KaudeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceticMorpad.

Hemoncmpayuu.

3anuce Ko01e0aTenbHOro IBUKEHUS.

HaOmonenne He3aBUCUMOCTH MEPHOJa MaIbIX KOJIGOaHH Ipy3a Ha HUTH OT
aAMILTUTY/IBL.

HccnegoBanue 3aTyXamnux KojaeOaHuil U 3aBUCUMOCTH MEprOJia CBOOOTHBIX
KOJI€0aHMI OT CONMPOTUBIICHUS.

HccnenoBanue kojiebaHWil Tpy3a Ha MACCUBHOM TIPY)KHHE C LETbIO
dbopMUpoBaHUs MPEACTABICHUN 00 HUeaTbHON MOJEIH NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs YHEPTUU MIPH KOJICOAHUAX TPy3a HA MPYKUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3mepenue mnepuoaa CBOOOAHBIX KOJEOAHMM HUTSHOTO W MPYKUHHOTO
MasITHUKOB.

N3ydeHune 3akOHOB ABMKEHUS TENa B X0J1€ KOJICOaHUI Ha YyIIPYroM IO/BECE.

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYbI 3aTYXAIOMUX KOJICOAHHIA.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. Inekmpomaznumnsle Konebanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsjia KOHJAEHCaTopa ¢ aMIUIUTYIOM CUJIbI TOKA B KOJIE0ATEIbHOM KOHTYpE.

3aK0H COXpaHEHHS YHEPTUU B UICAUTHHOM KOJIeOATeThbHOM KOHTYpE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJIeOaHus. BriHYX/1€HHBIE
AJIEKTPOMAarHUTHBIE KOJICOaHMS.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JEHUCTBYIONIEE 3HAYEHUE CHJIBI TOKAa W HaIpsDKEHUST MpU pa3iudyHou  (popme
3aBUCUMOCTH MEPEMEHHOT O TOKa OT BPEMEHHU.

CuHycouJanbHbI TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJAEHCATOp M KaTyllKa
WHJIYKTUBHOCTH B L€ CUHYCOUJAJILHOIO MEPEMEHHOIo TOKa. PE30HAHC TOKOB.
Pe3onanc HanpskeHUN.

Nneanwubiit  Tpanchopmatop. IlpousBoactBo, mepegada U MOTpeOieHHE
3JIEKTPUYECKON IHEPTUU.

OKOJIOTMYECKHE PHUCKH TIPU TMPOU3BOJACTBE 3JieKTposHepruu. KyneTypa
UCIIOJIb30BAaHUS AJICKTPOIHEPTUHU B MOBCEIHEBHOM JKU3HHU.

TexHnyeckrue yCTPOMCTBA M TEXHOJIIOTUYECKHUE ITPOLECCHI: DIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, TMHUU AJIEKTPONEPEAY.

Hemoncmpayuu.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepatop He3aTyXarMIMX IEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMArHUTHOTO TEHEPATOPA.

BoiHyKIeHHbBIE CUHYCOUANIbHBIE KOJICOaHMUs.

Pe3ucrop, karynika MHIYKTUBHOCTH U KOHJIEHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoicTBO U IPUHITUT JEHCTBUS TpaHCchopMaTopa.



Mogenb TUHUYU 3AEKTPONeEpeIadn.

Yuenuueckuii sxcnepumenm, nadbopamopnwie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA Yepe3 IOCIEA0BATEIBHO COEAVMHEHHBIE
KOHJICHCATOP, KaTyIIKY U PE3UCTOP.

HaOmronenue 35eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMU IIEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHble BOJHBL. llepuoa, ckopocTh pacnpocTpaHeHUsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpPaXKEHHE, MpEIOMJICHHE, MHTepPEpeHUUs U
mudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicora Tona. TeMOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS M3ITYyYEHHUS 3JIEKTPOMATrHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoicTBa  JJICKTPOMArHUTHBIX ~ BOJIH:  OTPAXKEHHUE,  MPEIOMIICHHE,
noJisipu3anus, uHTephepeHus u qudpaKims.

[Ilkana 37eKTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHUOMIBI paguOCBA3U U TENEBUCHUS. Panqnonokanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBI.

TexHnueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBAsi JUArHOCTUKA B TEXHUKE U MEJIULINHE.

Hemoncmpayuu.

OOpazoBaHue U pacpoCTpaHEHHE MOMEPEUHBIX U MPOAOTIHHBIX BOJIH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

Habmonenue uatepdepeHiiuu u 1uPpakiinu MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa yJIbTPa3ByKa U €ro IPUMEHEHHE.

HaGmronenne cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOU H
Y4acTOTOM KOJI€OaHUH.

HccnenoBanue CBOWCTB DJICKTPOMAarHuTHHIX  BOJIH: OTpa)k€HUe,
pesioMIIeHHE, TTOoJsIpU3alus, AMppaKuus, UHTephepeHIIs.

Oo6HapykeHre HHOPAKPACHOTO U yIbTPadHOIETOBOI0O U3TyUYCHU .

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3yuyeHne pacrpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHHOE pacpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyd caera.
TodeuHbIil UICTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
iockoM 3epkaie. Chepuueckue 3epkadia.

[Ipenomienue cBeTa. 3aKOHbBI IPEJIOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTeNb
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTeNb npeaoMiieHus1. [IocTOSHCTBO 4acTOThI
CBETa U COOTHOILIECHHE JJIMH BOJH MpPU TEPEXO0Ae MOHOXPOMATUYECKOIO CBETa
4yepe3 rpaHully pasena AByX ONTUYECKHUX CPel.

Xona nyueil B npusme. [ucnepcust cBera. CloxHBIA cocTaB O€Ioro CBETa.
[Ber.

ITonnoe BHyTpeHHEE OTpakeHue. lIpenenbHblid yroy MmojJHOro BHYTPEHHETO
OTPaXKEHUS.

CobOuparomiue u pacceuBaronue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUE M ONTHYECKas CHJIa TOHKOW JIMH3Bl. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUSI TOHKOW c(epudecKoil JMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOIO
ITOKA3aTeNs MPETOMIICHHUS.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xoa ayya, MPOLIEAUIEro JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. llocTpoeHrne W300paKEHW TOYKM W OTpe3Ka MpSIMOU B
COOMpArOIINX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

Onrtuueckue npubopsl. Pazpemaromnias crocoOHOCTh. ['1a3 Kak onTuueckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonroBas ontmka. WuTtepdepenmnms cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTUHE OT JBYX KOT€pEHTHBIX MCTOYHMKOB. [IpuMepsl KiaccMuecKux
UHTEPPEPECHIIMOHHBIX CXEM.

Hudpakuus cera. JudpakinuoHHas pemérka. YciloBHEe HaOIIOACHUS
[JIABHBIX ~MAaKCHUMYMOB TIpH MaJCHUM MOHOXPOMAaTHMYECKOro CBeTa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JIyNa,
nepuckor, (oTtoanmnapaT, MHUKPOCKOM, MPOCKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PpaKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnegoBaHue npeioMIeHus CBETA.

HaOmroeHune noinHoro BHyTpeHHero oTpakeHusi. Mojens cBeToBoja.

HccnenoBaHne Xoma CBETOBBIX IYYKOB YEpE3  IUIOCKONAPAJLIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBONCTB M300paKEHU B JIMH3AX.

Mopnenu MUKpOCKomna, TEJIECKONa.

Habmonenne natepdepeHium cBera.

HaOmroneHune nNBeTOB TOHKUX TUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

Habmronerne nudpakiimoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpmeHeHue nosIporuI0B I H3YYEHN MEXaHUYECKUX HAIPSHKCHUIM.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomeol, npakmukKym.

N3mepenune nmokasaresns MpeJoMIICHUS CTEKIa.

HccnegoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSHHUSL OT BellecTBa (Ha
IPUMEPE KUJIKUX JIUH3).

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[Tomyuenune u3o00pakeHusl B CUCTEME U3 IJIOCKOIO 3€pKajia U JIMH3bI.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMMYECKUX CUCTEM.

Hab6monenne nudpakinu, nHTEp)EpEHITNN 1 TTOJIAPU3AINHA CBETA.

N3ydyeHne noasipusanuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.

N3yuenne unTepdepeHIH Ja3epHOro U3TyYEHHUs Ha ABYX LIEISX.

HaGmonenue nucnepcum.

HaOmonenue u uccnenopanue 1udpakiuOHHOTO CIIEKTpa.

N3mepenne nimHbl CBETOBOM BOJIHBI.

[lonydyeHue criekTpa U3IY4eHHsS CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON
PELIETKY.

Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.

I'paHuipl  NPUMEHUMOCTH  KjacCu4yeckod  MexaHuku.  [loctynarsl
CIEIUAIBHON TEOPUH OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBail. [IpeoOpazoBanus  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHU M COKPALIEHUE JTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBsi3b Macchl € SHEPrue U UMIYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPrus
IIOKOSI.



Texnuyeckue ycTpoOHCTBa W TEXHOJOTHYECKHE MPOIECCHI: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIH 3aPsHDKCHHBIX YACTHIL.

VYyeHndeckuii 3KCIIEPUMEHT, J1a00paTOPHbIE padOThI, TPAKTUKYM.

OnpeneneHnue HMMOyJIbCa M DHEPrUM  PEISITUBUCTCKUX dYacTuil (IO
(doTtorpadusiM TPEKOB 3apsHKEHHBIX YACTULL B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIoBOE M3NIydeHUEe (M3JIydeHUuEe aOCOIOTHO YEPHOTO Tea).
3akoH cMmemienusi Buna. ['mnoresa [nanka o kBaHTax.

@DOTOHBL. DHEPrUsl U UMIYJILC (HOTOHA.

®oroaddexr. Onwitel A. I'. CtoneroBa. 3akonbl poTodddekra. YpaBHeHHE
OuinmTeitHa 11 gororddexra. «Kpacnas rpanunay Gororddexra.

JlaBnenne cBeta (B YACTHOCTHM, JlaBJIeHME CBeTa Ha abCOJIOTHO
MOTJIOMIAIONIYI0 W aOCOJIOTHO OTPaKaI[yl0 NoBepxHOCTh). OmbiTel 1. H.
JleOenena.

BosiHOBBIE cBOMCTBa yactull. Bosusl ae bpoitns. Jlnuna BonHb! e bpouns u
pa3Mepbl  00JacTH JIOKAJM3alMuu JABUXKYIeics uvactuibl. KopmyckynsapHo-
BOJIHOBOM ayanu3M. [{udpakius 351eKTpOHOB Ha KpUCTaIax.

Crneunduka nzmepeHuii B MUKpoMupe. COOTHOLIEHUSI HEONpeneaEHHOCTEN
I'efizenbepra.

TexHnueckne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPOMETP,
dorornement, ¢GOTOAATUYMK, TYHHEIBHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJINO/.

Hemoncmpayuu.

®otoddheKT Ha YCTaHOBKE ¢ IMHKOBOMW TJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO oTodddekra.

HccnenoBaHne  3aBUCHUMOCTHM  CONPOTUBIIEHUS  MOJIYNPOBOAHUKOB  OT
OCBELEHHOCTHU.

Cseroauo.

ConneuHas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue nocrosinuoi [nanka Ha ocHOBe uccienoBanus Gporodrdpdexra.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAUO/ OT HAIPSKEHHUS.

Tema 2. @uzuka amoma.

OneITHl IO MCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aTroma
Pezepdopna.

[Tocrynatel bopa. U3nydyenue u noriomieHre (pOTOHOB MpHU MEpExXojie aToMa
C OJIHOTO YPOBHS YHEPIUU HA APYIrOM.



Buapl ciektpoB. CrIeKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJEHHOE M3JydeHue cBeTa. Jlazep.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CUETYMKA UOHU3UPYIOLIUX YACTHULI.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, nPAKMUKYM.

Habmronenne nmuHelyaToro CreKTpa.

HccnenoBanne cnekTpa pa3peKEeHHOI0 aTOMapHOrO BOJOPOJIA M U3MEPEHHE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHLIX YACMUY,.

Hyknonnas monens sapa ['eitzen6epra—MBanenko. 3apsn snpa. MaccoBoe
qucio sapa. U3otomsl.

PanunoaktuBHOCTE. Alnbda-pacnaj. ONEKTPOHHBII M TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nydeHue.

3aKOH pPaJMOAaKTUBHOIO pacnana. PannoakTUBHBIE HW30TOIBI B IIPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUEe paJMOaKTUBHOCTA HA JKHUBBIC
opranu3Mbl. EcrectBenHbli poH uznydenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl aapa.

Anepubie peakiuu. [enenue u cuntes suep. Anepasie peaktopsl. [IpoGaemsr
YIIPABJISIEMOIO0 TEPMOSIEPHOIO CHHTE3a. OJKOJOIMYECKHE AaCIEKThl Pa3BUTHS
SIZIEPHOU YHEPrETUKMU.

Merozsl peructpanuy U UCCIEIOBAHNS AIIEMEHTAPHBIX YACTHII.

OyHAAMEHTaIbHBIE B3aUMOJCUCTBUSA. bapHOHBI, ME30HBI U JIENTOHBL
[Ipencrasnenue o CtangapTHON Moaenu. KBapK-Ti0OHHAs MOJENb aIPOHOB.

®usuka 3a npenenamu CrtangaptHod mozaenu. TémHas marepus U TEMHas
JHEPIusl.

EnnncTBO Qusnueckoi KapTUHBI MUPA.

TexHnueckne yCTpoMCTBa U TEXHOJIOIMYECKHE MPOLECCHI: T03UMETP, KaMmepa
Bunibcona, SiAEpHBIA  peakTop, TEPMOSAJEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAasi ToMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpeKOB YacTHIL (10 TOTOBBIM (poTOrpadusim).

HccnenoBanue paiioakTUBHOrO ()OHA C UCTOIb30BAHUEM JTO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTHUS acTpoHOMUU. [IpHKIagqHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU i1 OOBACHEHUS MPUPOJIBI
KOCMHYECKHX 0OBEKTOB.

Meroasl acTpoHOMHUYECKUX HcciaeqoBaHui. (COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bun 3Bé3mnoro Heba. CosBesnusi, spkue 3BE3AbI, IUIAHETHI, MX BHUJIUMOE
JBUKEHHUE.

ConHeuHas cucrema.

Comnuue. ConmHeuHast akTUBHOCTh. MicTounuk aHeprun CotHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaibHbIA KJIACC —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIS1 3BE3]l TNIABHOM MOCJIENOBATEIIbHOCTU. BHYTpeHHEe CcTpoeHue
3B€3/1. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU U 3Boionnu CoiHua u
3BE3/. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ['amaktuka. [lonoxxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku u KBazapbl. YEpHBIE ABIPHI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa3zoeranue rajmakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronenns 3B€31HOTO0 HeOa HEBOOPY)KEHHBIM TJ1a30M C HCIOIH30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpe/eeHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylapus U SpKUE
3BE3IBI.

HaGmonenuss B Tenmeckon JIyHbl, IutaHeT, TYMaHHOCTEM U 3BE3AHBIX
CKOILICHUH.

DU3NYEeCKUH PAKTUKYM.

CrocoOb1 m3MepeHust (PU3NYECKUX BEJIUMYHWH C MCIOJIh30BAHUEM aHAJOTOBBIX
U [UQGPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCUTEJIBHBIE MOTPEIIHOCTH U3MEPEHUN (PU3UYECKUX BEJIMYUH.
OneHka rpaHu NOrpeNIHOCTEN.

IIpoBeneHne KOCBEHHBIX H3MEPEHUM, HCCIECIOBAHUM  3aBUCUMOCTEN
(u3NUecKX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUMOTe3 (BbIOOpP W3 PadoT,
ONMCAaHHBIX B  TEMATUYECKUX  pa3leliax «YUECHUYECKUU  JKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

00001 aroIee MOBTOPEHUE.



OO6001IeHne U cucTeMaTh3alus CoJAep KaHus pa3eioB Kypca «MexaHukay,
«MonexynspHas Qu3nka U TepMOAMHAMUKAY, «IJEKTpoAuHamMuKay, «Konebanus
U BOJHB, «OCHOBBI CIEHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH», «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Poner Qu3uku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTMYECKOMH,
COLMAIbHOM U 3THYECKOH cepax NesTeIbHOCTH YeIOBEKa, pojib U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAayYHOM KapTUHE MUPA, 3HAUCHUE ONMUCATEIIHLHOM,
CUCTEMATU3UPYIONIEH,  OOBSICHUTEIbHOM M  MPOTrHOCTUYECKOW  (DyHKIMM
busnueckor TeOpuM, poiib GU3NUECKON TeOprH B (HOPMUPOBAHUM TIPEICTABICHUN
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MexnpeameTHble CBA3M.

N3ydyenne kypca Qusuku yrayon€éHHoro ypoBHs B 11 kiacce
OCYHIECTBIIETCS C YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcaMHU
MaTeMaTUKH, OMOJIOTMH, XUMHUU, Teorpaduu U TEXHOJIOTHUU.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBJICHUE, HAy4YHbIA (PAKT, TUnore3a, (Qu3nyeckas BEIUMYHMHA, 3aKOH,
TEOpHsi, HaONIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHHE, MOJIENb, W3MEpPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: peUICHUE CHUCTEMBl YPAaBHEHUU. TPUTOHOMETPUUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKIECTBO. BEKTOPBI M MX INMPOECKLUHUM HA OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBonnble 37MeMeHTapHBIX (QyHKIUN. [IpusHaku mogo0us TPEYroJIbHUKOB,
omnpe/ieNIeHNUE TUIOMIAAN TUIOCKUX PUryp u oo0éMa Tel.

Buonozua: snektpuueckue SBJICHUS B KUBOM NpUpOJE, KoseOaTelbHbIE
JNBWKEHUS B JKUBOW MNPHUPOAE, HKOJOTMYECKHUE PHUCKU TMPU IPOU3BOACTBE
JJIEKTPOSHEPTMH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPa3BYKOBasi JIMArHOCTUKAa B MEIUIMHE, ONTUYECKUE SIBJICHUA B KUBOU
PUPOJE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKASI CTPYKTYpa TBEPABIX
TE1, MEXaHU3Mbl O00pa30BaHUS KPUCTALIMYECKON pPEIIETKH, CIEKTPaIbHBIHI
aHaIM3.

T'eocpachua: wmarnuTHBIE TIONMIOCA 3€MIIM, 3QJE€KH MAarHUTHBIX DY,
(poTrochEMKa 3eMHON TOBEPXHOCTH, cercmorpad.

Texnonocusa: TPUMEHEHUE TIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
aNeKTpoABUTaTeNb SIkoOU, TeHepaTop MEPEMEHHOTO TOKA, WHAYKIIMOHHAs TIeYb,
JIMHUHA 3JEKTPONEpPEnay, EKTPOABUTATENb, padap, paIuoONpUEMHHUK, TEIEBU30D,
aHTeHHa, Ttenepon, CBY-neub, ynbTpa3ByKkoBas JAMArHOCTUKAa B TEXHUKE,



HpOCKHHOHHBIﬁ alrrapar, BOJOKOHHAA OIITHKA, COJTHCUHAA 6aTape$1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACpHasa SHCPICTUKA U SKOJIOTHYCCKHUC ACIICKThI eé Pa3BUTHA.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VYJIbTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUA YueOHoro mpeamera «Duszukay
JOJKHBI OTPa’KaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOLIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOLIUX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBa, PACHUIMPEHHE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON IEATEIIBHOCTH, B TOM YMCIIE B YACTH:

IrPaXKAAHCKOr0 BOCIIUTAHUS:

e C(OPMUPOBAHHOCTH  TPAXKIAHCKOW  MMO3UIMH  OOYyYalolIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOT O WJEHa POCCUNUCKOTO O0IIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, Yy4YacTBOBaTh B CAaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBATb C  COUHUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOMN AEATEIBHOCTH.

NATPUOTUYECKOI 0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH POCCUICKOM IpaKJaHCK O UJEHTUYHOCTH,
MIaTPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIIEHMBATh CUTYALMIO U MPUHUMAaTh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOI'O BKJIaJa B MOCTPOECHUE YCTOMYUBOIO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e OCTETMYECKOE OTHOLICHHE K MHpPY, BKIKOYAsA OCTETUKY HAy4YHOIO
TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HaYyKeE.

TPYAOBOIr0 BOCIIMTAHUS:



MHTEpEC K pa3iuuHbIM chepam npodeccuoHaIbHON AESITeIbHOCTH, B TOM
YUCJie CBA3AHHBIM C (QU3MKOW W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayliel mpodeccuu U peam30BbIBaTh COOCTBEHHBIE
’KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO B
o0yacTu PU3MKHU HA MPOTSHKECHUH BCEH KU3HU.

IKOJOIrHI€¢CKOro BOCIIuTaHusd:

c(hOpPMUPOBAHHOCTH AKOJIOTHYECKON KYJIBTYpbI, OCO3HAHHE TI00AIBHOIO
XapaxkTepa SKOJIOrHYeCKUX Mpolem;

IUIAHUPOBAHUE W OCYUIECTBJICHUE IEHWCTBUM B OKPYXKAKOILIEH Cpeae Ha
OCHOBE 3HAHMA LIEJEN YCTOWYHUBOI O PA3BUTHS YEJIOBEUYECTBA;

pPaCIIMPEHUE ONBITA NEATEIBHOCTH JKOJIOTMYECKOW HANpPaBICHHOCTH HA
OCHOBE MMEIOIIMNXCS 3HAaHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUS .

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOU JesATeNbHOCTH, FOTOBHOCTh B IIpoOLECCE
U3Y4YeHUS (PU3MKU OCYIIECTBIATh IMPOCKTHYIO M HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbBIC YUeOHbIC 1eHCTBUSA

ba3oBbIe JJornueckue 1eMCTBUA:

CaMOCTOATENbHO  (POPMYTUPOBATh W  aKTyalIM3UpPOBaTh  IMpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENN AEATEIBHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKECHUS,

BBIABJIATH 3aKOHOMEPHOCTM M IIPOTUBOPEYHsT B PacCMaTpUBAEMBIX
busznyecKux ABICHUSIX;

pa3pabarbiBaTh IJIaH PElICHUs MPOOIEMBI ¢ YUIETOM aHaAIM3a UMEIOITUXCS
MAaTE€pUAJIbHBIX 1 HEMATEPUAJIBbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIEISIM, OLIEHUBATh PUCKH NOCIIEICTBUM AEATEIBHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH padOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILIEHUH KU3HEHHBIX TPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eiCTBHA .

BJIaJIETh HAYYHOU TEPMUHOJIOTHEH, KIFOYEBBIMHU TOHSATUSMUA U METOJaMU
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
NESATENIbHOCTH B 00JaCTH (DU3HMKH, CIHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
CoZIepKaHMsl, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IO3HAHMUS;

BJIAJIETh BUAAMH JEATEILHOCTH MO TMOJYyYSCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM 4YHCIIE NIPU CO3/IaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJIATh MPUYMHHO-CJIEICTBEHHBIE CBSI3U W aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTATh THUMOTE3y €€ peleHus, HaxOAUTh apryMeHThl JJiA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3a/auyd B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUHU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCHTHh 3HAHMS 10 (U3HKE B MPAKTHUECKYIO O0JIaCTh
KU3HEAEIATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUCOHBIX IPEIMETOB,

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIME alIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undgopmanmeii:

BJIaJIeTh HABbIKAMHU MOJy4yeHUs MH(GOpMaUu (PU3UUECKOTO COJEp)KaHus
U3 UCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOSITEIbHO OCYILECTBIATH IOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPHpPETAli0 MH()OpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJIb30BaTh CpeACTBA HWH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTHEHBI, pPECypcoCcOEepeKeHUs, MPaBOBBIX H
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOr0 COAEpP’KAaHUSA B pa3IMUHBIX (hopmaTax c
yuy€éTOM Ha3Ha4eHWs: HMH(OpPMalLMKW M LEJNEeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



OCYIIECTBJIATh OOIEHHEe Ha Yypokax GU3MKK W BO BHEYPOUHOMU
NEATENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJB30BaTh  IPEUMMYIIECTBA  KOMAaHIHOW  H
WHJMBUTYaIbHON pabOoThI;

BbIOMpAaTh TEMATHKy M METOJbl COBMECTHBIX ACHCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KAKIOr0 YJI€HA KOJIJIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
JNEeUCTBUH, pacIipeiessITh POJId C YUETOM MHEHHUI YUaCTHUKOB, 0OCYXKIaTh
pe3yabTaThl COBMECTHOM paboTHI,

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa U KAXKJOrO0 y4aCTHHMKA KOMAaH/bI B
O0IIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Npeajaratb HOBBIE MPOEKThI, OLICHUBATh HJIEH C IO3ULUU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBIATh NO3UTHBHOE CTPATETUYECKOE NOBEACHUE B PA3IHYHBIX
CUTyallUsiX,  HOpPOSBISATH  TBOPYECTBO U BOOOpaxkeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISATh ~ [MO3HABATENIbHYIO  JESATEIbHOCTh B
o0imacT (U3MKH W aCTPOHOMHH, BBISBISTH MPOOJIEMBI, CTAaBUTh H
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJTbHO COCTABIIATH TUIAH PEIICHUs] PACUETHBIX U KAYECTBEHHBIX
3a7a4, IJIaH BBIMOJHEHUS MPAKTHYECKOW paOOTHI C YYETOM WMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUN;

JaBaTh OIICHKY HOBBIM CHUTYAaITUsIM;

pacliupsTh ~ paMKH  y4eOHOro TpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHHM;

JieJlaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHMIO U TPOSBICHUIO JPYAUIIMU B 001acTH
(U3KMKK, TOCTOSHHO MOBBIIATh CBOW 00pa30BAaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BIIQJICTh HAaBBIKAMHU TI03HABATEJILHOM pediiekcuu Kak OCO3HAHUS
COBEPIIAEMbBIX JICMCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUIA;

HCIIOIBh30BaTh MPUEMBI pedJIEKCUU IS OICHKH CHUTYyallid, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OIICHHWBATh PUCKU M CBOCBPEMEHHO NMPUHUMATHh PEHICHUS IO UX
CHUKCHHIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aAHAIN3E PE3YJIbTaTOB
JIESITEILHOCTH;

MpPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKN U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI M APryMEHTHI JPYTUX MpPU aAHAIU3E PE3YJIbTaTOB
JIESITCILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIMOKH.

B mporecce mocTukeHUS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBEI T10
dbuzuke g ypOBHS cCpeAHero oOmiero oOpa3oBaHUA y OOyYaroluxcs

COBEPIIEHCTBYETCS HIMOIMOHATBHBIN UHTEJUIEKT, MIPEANOoIarafoIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHWA,  BKJIOYAIONIETO  CIOCOOHOCTh  MOHUMAaTh  CBOE

AMOITMOHAIILHOE COCTOSIHHE, BHJICTh HAIIPaBICHUS Pa3BUTHS COOCTBCHHOU
HMOITMOHATILHOM Cepbl, OBITH YBEPEHHBIM B ce0e€;

CaMOpEryJTUPOBaHMSI, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIMOCOOHOCTH aJanTHPOBATHCA K
OMOITMOHAIILHBIM W3MEHEHUSM M TPOSBISATH THUOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHKCHUIO TICIN
U yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOXHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh IMOHWUMATh  AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHIO U CONEPESIKUBAHUIO;

COIIMATTbHBIX ~ HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTpaMBaTh
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOHGIUKTHI.

[TPEJAMETHBIE PE3YJIbTATEHI



K xouiny oOyuenust B 10 knacce mpelMETHbIE Pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUI:

MOHUMATh POJb  (PU3UKK B  HKOHOMHUYECKOH, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMATILHOM M ATUYEeCKOM cdepax AesaTenbHOCTH
YeJIOBEKa, pOJiib U MECTO (PM3UKU B COBPEMEHHOW HAyYHOU KapTUHE MUpa,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MPOTrHOCTUYECKOW  (QYHKIUN  (QU3UYECKOM TEOpUHM —  MEXaHHKH,
MOJICKYJISIPHOM (DM3UKH M TEPMOJUHAMUKH, POJb (PU3UYECKOW TEOpUH B
(GhopMUPOBAHUY TIPEICTABIICHUN O (PU3UIECKON KapTUHE MUPA;

paznuyaTh YCJIOBUS TNPUMEHUMOCTH Mojeiel ¢GU3MYecKHuX Tel U
MPOIECCOB  (SIBJICHWI): WHEpIHATbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, aOCoMOTHO yrpyras aedopmainus, aOCOIIOTHO
yIpyroe u abCOMOTHO HEYMPYTroe CTOJKHOBEHUS, MOJIETH Ta3a, KUIKOCTH
U TBEPAOro (KPUCTAIUIMUECKOr0) Tela, UleabHbIM ra3, TOUCUHBIA 3apsij,
OJTHOPOJTHOE 3JIEKTPUUYECKOE T0JIE;

paznuyaTh yCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (PU3HMUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCITOIb30BAHNS YACTHBIX 3aKOHOB,;

aHATM3UPOBATh M OOBACHATH MEXAHMYECKHE TIPOLECChl U  SBIICHUA,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKCHHS, (OPMYJIbl KMHEMATUKH PaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpasoBaHus ['amuiest aii CKOPOCTH W TEPEMEIICHHS,
3akOHbl HpBIOTOHA, TIPUHUKUN  OTHOCUTEIBHOCTHM [ amuies, 3aKOH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbca 1 MEXaHUYECKOU
SHEPrUH, CBSI3b PabOThl CWJIbI C M3MEHEHHWEM MEXaHWYECKOW SHEpruu,
YCJIOBUSL paBHOBECUs] TBEPAOro Tella), MOpPHU HATOM HCHOJIb30BATh
MaTEMATUYECKOE BBIPAXKECHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuil ["anumnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS UMIYJIbCa U
MEXaHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIOIb3YS
ocHOBHble monoxeHuss MKT u 3akoHBI MOJEKYISpHOHM (QU3HKKA U
TEPMOJIMHAMHUKN (CBSI3b  JIaBJICHUS MJCATLHOTO Tra3a CcoO CpeaHeu
KUHETUYECKOW JHEPrued TEIUIOBOrO ABWIKCHUA M KOHILICHTpPalUHWEH €ro
MOJIEKYJI, CBA3b TEMIIEPAaTyphl BEIIECTBA CO CPEOHEW KUHETHUYECKOU
SHEPryeu TEMJIOBOTO JBUXEHHS €r0 YaCTHI, CBS3b JABIICHUS HUICAIHHOTO
raza C KOHIEHTpAIIMEW MOJIEKYJI M €ro TEMIIepaTypol, YypaBHEHUE
Menneneesa—Kmaneiipona, mnepBbld 3aKOH TEPMOAWHAMUKHU, 3aKOH



COXpPaHEHUsSl SHEPruu B TEIUIOBBIX IPOLECCAX), NMPU ITOM HCIIOIb30BATh
MaTeMaTu4YecKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHAJIM3UPOBATh U  OOBACHATH DJIEKTPUUECKUE SIBJICHUS, MCIIONb3Ys
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH KyioHa, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHUII CYNEPHO3ULHUNA 3IEKTPHUUECKUX
MoJIEH, MPU ATOM YKa3biBas YCIIOBUSA MpUMEHUMOCTH 3akoHa KyroHna, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOILUEHMS: 3aKOHbI OMa Juid ydacTka
UenyM YU JUIA 3aMKHYTOM DSJIEKTPUUYECKOW Lienu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroga, 3akonsr @apajes A 3J1eKTpoan3a);

OINHUCHIBaTh (PU3MYECKHUE MPOLECCHl M SBJICHUS, HCIONb3YysS BEITUYHMHBI:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJIEHWE, MOTECHUHUAJIbHAs JHEPrus, KUHETUYECKas
DHEPrusi, MEXaHU4YecKas dHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIA TSKECTH, CUJIA YIPYTOCTH, CHJIAa TPEHHS, MOILIHOCTD,
SHEPrus B3aUMOJCHCTBUSA Tela ¢ 3eMiI€id BONM3M €€ TMOBEPXHOCTH,
HEprus ynpyroil nedopManuu HOPYKHUHBI, KOJUYECTBO TEIJIOTHI,
abconroTHasl TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusl WUICAbHOTO OJHOATOMHOIO rasza, pa0oTa HaealbHOro rasa,
OTHOCHUTEJNIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wuaeasbHOro TEmIoBOro
JIBUTATEIISA; AJIEKTPUUECKOE I0JI€, HANPSKEHHOCTD 3JIEKTPUYECKOrO OIS,
HanpspDKEHHOCTh  MOJIE  TOYEYHOI'O 3apsA/a WM 3apsDKEHHOrO Iapa B
BaKyyM€ U B JIUPJIEKTPUKE, MOTEHLUHAN 3JEKTPOCTATHUECKOrO IOJI,
pa3HOCTh  IMOTEHUMAJOB, JJIEKTPOABWXKYIAs CWIa, CHIa  TOKa,
HaIlpSDKEHUE, MOIIMHOCTh TOKA, JJIEKTpUYeCcKas €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTUBIEHUE YYacTKa LENH C IOCJIEI0BATEIbHBIM H
NapajlIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUUECKOr0 MOJIs
KOHJIEHCATOpa;

OOBSICHATH ~ OCOOEHHOCTHM  TPOTEKaHWs  (PU3UYECKUX  SBIICHUM:
MEXaHUYECKOE JBIIKEHUE, TEIUIOBOE JIBHJKCHHE 4YacTHI] BEIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEHUE, Nu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAlUs, IIJIaBICHUE U KPUCTAILTU3allHs, HAllPaBJICHHOCTh
TEIUIONEpEAAYH, IEKTPU3ALUA TeEJl, SKBUIIOTCHIIMAIBHOCTh TTOBEPXHOCTH
3apsKEHHOT O IPOBOAHUKA;

IPOBOJIUTH UCCIEIOBAaHUE 3aBUCHUMOCTH OJHOM (hr3MUECKO BETUUYHHBI OT
Ipyrod C  HUCIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUpPOBaTh YCTAHOBKY, (DUKCUPOBATH pPE3yNbTaThl MOJIYYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHAE TIpaduUKOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN U3MEpPEHUH, JIeaTh BBIBOJIbI IO pe3ybTaTaM
WCCIIEI0BaHNS;

MPOBOAUTh KOCBEHHBIE H3MEPEHUsSI (U3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMAJbHBIA METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3Bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIYUCHHbIE PE3YNbTAaThl U JENaTh BBIBOJ O CTATyce MPEAJIOKEHHOU
TUIOTE3bI;

coOJr01aTh MpaBuiia O€30MacHOr0 TpyjAa MPHU MPOBEACHUU HCCIICIOBAHUM
B paMKax y4yeOHOro OJKCIHEpMMEHTa, MpPaKTHKymMa ©  ydeOHO-
UCCIIEIOBATENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIOIb30BAHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOr0 000PY10BAHMUS;

pemare pacuy€THBIE 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
bu3nyuecKoll MOJENbI0: Ha OCHOBAaHWMU aHalld3a YCJIOBHUS OOOCHOBBIBATh
BEIOOp (U3MUYECKONW MOJENTH, OTBEYAIOIIeH TpeOOBaHUSAM 3a/adyw,
OpUMEHATh  (POPMYJBL, 3aKOHBI, 3aKOHOMEPHOCTM U  IOCTYJaThl
¢u3nyecKux TEOpPUM NpU HCIOIB30BAHUM MAaTEMATUYECKUX METOOB
pelIeHus 3a7a4, IPOBOAUTH PACUETHI HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
AHAIN3UPOBATH PE3YNIBTATBl M KOPPEKTUPOBATh METOABl PEIIEHUs C
Y4€TOM MOJIYYEHHBIX PE3YyJIbTaTOB;

pelaTh KadyeCTBEHHbIE 3a/adyd, TpeOyrollne NPUMEHEHUs 3HAHUNA U3
pa3HbIX pa3/esioB Kypca (PU3MKH, a TaKKe MHTETpally 3HaHUN U3 JPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY pacCyKJIE€HUI ¢ ONOPON Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pu3MYecKue SBICHUS;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS [ OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTHYECKUX MTPOIIECCOB;

NPUBOJIUTH TPUMEPBl BKJAJa POCCUUCKUX U 3apYOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (PM3MYECKUMHU MPOLECCaMH, C
MO3ULUN 3KOJOTUYECKON 0€30MaCHOCTH, MPEACTABICHUI O palliOHAIBHOM
IPUPOJOIIOJIB30BAHUH, @ TAKXKE PAa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHHM
HAYKM M TEXHOJIOTUM JUIsl JalbHEHIIEro pPa3BUTHUS YEIOBEUECKOIO
00I1IeCTBa;



IPUMEHATh Pa3IMyYHbIe CIIOCOOBI paboThl ¢ MH(poOpManuen (pusnueckoro
COZCpXaHUsI C HCIOJb30BAaHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIHOJB30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, MepepadOTKH U TpEeAbsABICHUS Y4YeOHOH u
HayYHO-TIOMYJISIPHOM MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPHPETALUN
uH(pOpMalU, MOJYYEHHOW M3 pa3IMYHbIX MCTOYHUKOB, KPUTHYECKU
aHAJIM3MPOBAaTh  MOJY4aeMylo  HMH(OpPMALMIO UM OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaJM3a UCTOYHHKA MH(POpMALIHH;

MPOSIBIISATH OpraHu3alMOHHbIE u MO3HABATEIIbHbBIE yMEHUs
CaMOCTOATENILHOTO  IPUOOpPETEeHUs] HOBBIX 3HAHUM B  Mpolecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATEIbCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAMOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYAllUAX, aJICKBAaTHO OLIEHMBATh BKJIAJ Ka)JOro U3
YYaCTHHUKOB I'PYIIIbI B PEIIEHHE PACCMaTPUBAEMOM TPOOIIEMBI;

MPOSBIISATh MOTUBALIMIO K OyAylieil NpoeCCHOHAIBHON AESITEIbHOCTH 1O
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

K xonuy oOyuenuss B 11 knacce TnipelIMETHBIE pe3ylbTaThl Ha YIrIIyOJIEHHOM
YPOBHE JOJKHBI OTPpaKaTh C(POPMUPOBAHHOCTD Y OO0 y4aIOIIUXCS YMEHUI:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLMAIBHOM M 3TUYeCKOoU cdepax NesTeIbHOCTU YelIOBEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAyYHOW KapTHHE MHUpPA, pOJib aCTPOHOMHH B
IIPAKTUYECKOM  JCATEIBbHOCTH 4YEJIOBEKA M JAJBHEUINEM Hay4dHO-
TEXHUYECKOM PA3BUTHH, 3HAYEHUE ONMUCATEIbHOW, CUCTEMATU3UPYIOLICH,
OOBSICHUTENTbHOW W MPOTHOCTHYECKON (PyHKUMI (DU3HuecKoil Teopuu —
ANEKTPOAUHAMUKHY, CIIELMAIIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponap (pusnueckor Teopuu B (HOPMUPOBAHUU IPEICTABICHUN O
¢busnyeckoil KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpPa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE;
pa3nuyarth YCJIOBHS NPUMEHHMMOCTH Mojeled (U3HYECKUX Tel H
IPOLIECCOB  (AIBJICHUI): OJHOPOJIHOE AIIEKTPUUYECKOE U  OAHOPOAHOE
MarHMTHOE I0JI, TAPMOHUYECKUE KOJeOaHusl, MaTeMaTUYECKUN MasiTHUK,
WJCATbHBINA TMPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WICATbHBIN
Kosie0aTeNIbHbIN KOHTYp, TOHKAs JIMH3a, MOJEJIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJEJIM CBETA;

pa3nuyaTth ycnoBHs (TpaHHIlbl, 00JACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB,;



aHAJIU3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHUA,
UCIIONb3YSl OCHOBHBIE TIOJOXKEHHUSI W 3aKOHBl DJIEKTPOJWHAMUKH U
CHEMAIbHOW  TEOPUM  OTHOCHUTEILHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuina JlopeHma, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLIMH B D3JIEMEHTE DJJEKTPUYECKOW MEeNH CO CKOPOCTHIO
M3MEHEHHS]  CHJIBl  TOKa,  IOCTYJIaThl  CIEHUaJIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHAIM3UPOBATH M OOBSCHATH KBAHTOBBIC MPOIIECCHI U SIBIICHUS, UCTIOIb3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OWHINTEHHA IS
doroapdexra, mepBeld U BTOpoM mocTydarel bopa, mpuHUHI
COOTHOIIEHUsI HeompeAenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCEN W DHEPrUU B SIEPHBIX PEAKIMAX, 3aKOH
PaAOaKTUBHOTO pacnazia);

OMUCHIBATh (DU3UUECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIUYHMHBL:
HaNpsHDKEHHOCTD 3JIEKTPUYECKOrO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
NoJIsl, PA3HOCTh IMOTEHIMAJIOB, JJEKTPOABIKYIIAS CUJA, WHIYKIUS
MAarHUTHOTO TOJISl, MAarHUTHBIM TOTOK, CWia AMIEpa, WHIYKTHUBHOCTD,
ANEKTPOABMKYIIAA CUJa CaMOMHAYKLIMHU, 3HEPrusi MAarHUTHOTO TOJsS
MPOBOJIHMKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJIHAs SHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacTUIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBO€ YHUCIIO U 3apsij apa, SHEPTUs CBS3H SApa;

OOBSICHATH  OCOOCHHOCTHM  TPOTECKaHUS  (PU3WYECKUX  SIBJICHUIA:
AIIEKTPOMArHUTHasl UHIYKIUs, CAMOMHIYKIIUS, pE30HAHC, MHTepdepeHus
BOJIH, JAUGpaKiusg, JUCHEpCHsi, TOJHOE BHYTPEHHEE OTpakKeHHE,
dbotoanexktpuueckuii 3¢dext (borodddext), anbda- u Oera-pacrajbl
aaep, raMMa-u3iaydeHue saep, (PU3NYecKUue MPHUHIUIBI CIIEKTPATbHOTO
aHanmu3a u paboTHI Jla3epa;

ONpEAeNATh HANpPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJs MPOBOJHHUKA C
TOKOM, cuJibl AMriepa u cuiibl JIopeHia;

CTPOUTH U300paKEHHE, CO3/1aBAEMOE MJIOCKUM 3€PKaJioM, TOHKOW JIMH30M,
Y PacCUMUTHIBAThH €r0 XapaKTePUCTUKH,

MPUMEHATH OCHOBOIIOJArallie ACTPOHOMHYECKUE MOHATHS, TEOPUU U
3aKOHBl JJIi aHaiM3a U OOBACHEHMS]  (PU3MYECKUX  MPOIIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3HBIX CHCTEMAX, B MEXTaJIAKTUYECKOU
cpelie; NBMKEHUS HEOSCHBIX TeJ, BOJIIOIUH 3BE3T U BeeneHHoil;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
HCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUpOBATh pe3yjbTaThl TOJYYCHHOW 3aBUCHUMOCTHU



¢u3nyecKkux BEIWYUH B BHUJAE TpaQUKOB C YYETOM aOCOIHOTHBIX
NOTPEIIHOCTE  W3MEpPEHWM, JelaTh  BBIBOABI [0  pe3yJibTaraM
UCCIIE/I0BaHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU 3HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHHs, OLEHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bI;

OIHCHIBATh METOABI MOIYYEHUS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
coOrofaTh TMpaBmiia 0€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIECTOBAHUN
B paMmMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTHKyMa M  ydeOHO-
HCCIEA0BATENBCKOM M IPOEKTHOM JEATENIBHOCTH C MCIOJIB30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPATOPHOro 000PYAOBaHUS;

pemate pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(¢u3nuecKol MOJENbI0: Ha OCHOBAaHMM aHajiW3a YCIOBUS BbIOMpATh
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, NPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3UYECKUX TEOPUU
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pElIeHUs 3ajad,
MPOBOAUTH PACUETHl HA OCHOBAHUM UMEIOIIUXCS JAHHBIX, AHAJIU3UPOBATH
pPE3yJIBTATBl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM IOJYYEHHBIX
pE3YJIbTATOB;

peliath KauyeCTBEHHbIE 3a/layd, TpeOyroliyue MNPUMEHEHHUs] 3HaHUW U3
pa3HBIX pa3/esioB Kypca (pU3MKH, a TaKKe MHTETpally 3HaHUN U3 JIPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBAaTh JIOTHYECKYIO
LENOYKY pacCyKJIE€HUI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIOJb30BaTh TEOPETUYECKHE 3HAHMS [ OOBSICHEHUS OCHOBHBIX
NPUHILIUTIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOIMYECKUX IPOLECCOB;

NPUBOJIUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE NPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBATh MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
NESATENIbHOCTH 4YeJIOBeKa, CBSI3aHHOW ¢ (PM3MYECKUMHU MpOIeccamH, ¢
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
MPUPOIOINONIB30BAHUHU, @ TAKKE Pa3syMHOM HCIIOJIIb30BAaHUU JOCTUKEHUN



HAyKM W TEXHOJNIOTUWA Ui JaJIbHEHIIEr0 pa3BUTUS YEJIOBEUECKOIO
oO11ecTBa;

NPUMEHATh pPa3IUYHbIe CIOCOOBI PadoThl ¢ MHpOpMaUUen (PU3NUECKOTrO
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIHOJb30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsi TIOMCKa, MepepadOTKH W TpEeAbsSBICHUS Y4YeOHOH u
HAy4YHO-IOMYJISIPHOM MH(OpPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALlUN
uH(pOpMAIMU, TOMYyYEeHHOW W3 pPa3IMYHbIX MCTOYHUKOB, KPUTHUYECKH
aHATM3UPOBATh  MOJy4aeMylo  HH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaM3a UCTOYHHKA HH(POPMAIIHH;

POSIBIIATH OpraHu3alOHHBIC u MO3HaBaTe/IbHbIC YMEHUS
CaMOCTOATEJILHOTO ~ IIPUOOPETEeHUs] HOBBIX 3HAHUU B  IpoLecce
BBITTOJIHEHHUS TPOEKTHBIX U y4eOHO-MCCIIEA0BATEIBCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM pa3IMYHbIX COLMAIBHBIX POJEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAUOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYallUsAX, aJeKBaTHO OIEHUBATh BKJAJ KaXJOTO M3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIIATh MOTUBALIUIO K OyAymied npoecCuOHAIBHON EATEIbHOCTH 10
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIIS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos
Ne HaumeHoBaHue pa3nesnoB U Tem DilIeKTPOHHBIE (LM poBbIe)
KonrTpoasnbie | IlpakTuyeckue
n/n NPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgen 1. HAYUHBIA METO/I TIO3HAHUSA ITPUPO/IBI
1.1 Hay4nblil MeTOX TO3HAHMS IPUPOJBI 6 https://m.edso0.ru/PC1GBZ1VT
Htoro no pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematnka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 JnHamuka 10 https://m.edsoo.ru/EMEIYTESH
2.3 CraTuka TBEpIOro Tena 5 1 https://m.edsoo.ru/LEOIUJW58
24 3aKOHBI COXPAaHEHHUS B MEXaHUKE 10 1 https://m.edsoo.ru/IPPU75Z2CZ
Wroro no pazneny 35

Paznen 3. MOJIEKYJIAPHASA ®PU3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOH Teopun 15 https://m.edsoo.ru/GFRCERILS
3.2 Tepmoauuamuka. T eroBpie MalIMHBI 20 https://m.edso0.ru/HD3D8OQ61
Ar . D
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MePEeXObI
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4.1 DIEKTPUIECKOE MOoJIe 24 1 https://m.edsoo.ru/LFUQRIRSA
4.2 [TocTOSHHBIN 3MEKTPUUECKUN TOK 24 https://m.edsoo.ru/\WKWL98VW2
4.3 ToKHM B pa3nM4HBIX cpeaax 6 https://m.edsoo.ru/VLX14U83A
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11 KUIACC

KoauuyecTBO yacon
HanmeHoBaHue pa3aesioB U TeM uieKTpOHHbIE (LU POBbLIE)
Ne i/m Kourposabhubie | Ilpakruueckue
NMPOrpaMMbIl Beero o0pa3oBaTebHbIE PeCypPChI
padoThI padoThI
Paznen 1. JIEKTPOJIUHAMMUKA
1.1 MaruutHoe nose 14 https://m.edsoo.ru/8PRHOWUII
1.2 DneKTpoMarHuTHasT HHIYKIIHS 13 1 https://m.edso0.ru/\VQQ38UZXC
Hroro no pasaeny 27
Pazgen 2. KOJIEBAHUS 1 BOJIHbBI
2.1 MexaHu4deckue KojieOanus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DNeKTpOMarHuTHbIE KojeOaHus 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CHATUTCCKHE H SHCKIPOMATIHHTIEIE 10 1 https:/m.eds00.r/RYENOQYICS
BOJIHBI
2.4 OnTuka 25 1 https://m.edsoo.ru/0BLJ6N69R
Hroro no pasaeny 60

Pazznea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcnoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pasaeny 5
Pasnen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckysipHO-BOJIHOBOH JTyau3M 15 https://m.edso0.ru/S400GCWUJ
4.2 ®dusuka aToma 5 https://m.edso0.ru/ZLJ435GQC
4.3 usitica ATOMHOTO SApa H S1EMEHTAPHBIX 5 https://m.edso00.ru/Q4WLMHSIT
4aCTHIL



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Uroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMHH U aCTPO(UUKH 12 https://m.edsoo.ru/RPXW8WN4N
Wroro no pazneny 12
Paznen 6. PUSHUECKHUA TPAKTUKYM
6.1 Ou3nuecKuil IPaKTUKyM 16 16 https://m.edsoo.ru/EL9ALAJIF
Htoro no pazgeny 16
Paznen 7. OBOBIIAIOIEE IOBTOPEHUE
Cucremaruzanuus u o0o01IeHne
7.1 HPEAMETHOTO conep maan[ 1onprTa 15 https://m.edsoo.ru/P5CGRX7IW
NesITeIIbHOCTH, TIPUOOPETEHHOTO ITPU
n3zydenuu Kypea ¢pusuku 10 — 11 xnaccon
Wroro mo pazneny 15
PesepBHOE Bpems 10 https://m.edsoo.ru/E65RYIXLB
BIIEE KOJIMYECTBO YACOB I1
OBII] (0] CTBO YACOB I1O 170 16

I[TPOTPAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KonTpoabHsbie
padoThI

IIpakTHueckue
padoThI

Jlara
H3Y4YEeHUA

DJIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBaTesbHbIE peCypehl

®dusuka — GpyHaamMeHTaIbHAS
HayKa O NPUPOJE

02.09.2026

https://m.edsoo0.ru/4GD12L71X

HayuHb1ii MeTOq mO3HaHUSA U
METOIbI UCCIIEAOBAHUS
(hbU3HYECKUX SBJICHHUM

03.09.2026

https://m.edsoo.ru/47JULOILY

OKCIIEpUMEHT U TEOPHSI B
Ipolecce MO3HAHUS TPUPOJIBL.
HaGuroienme u sSKkcriepuMeHT B
¢busnke

04.09.2026

https://m.edsoo.ru/RV2VFFZL6

CriocoOw1 u3MepeHust pu3naecKux
BEJIMYHH

07.09.2026

https://m.edsoo.ru/BKMS7EY 05

AOCOJIIOTHAsA U OTHOCUTEIbHAS
NOrpCeIIHOCTU I/ISMepeHI/Iﬁ
(1)I/I3I/I‘I€CKI/IX BCIIMYHH

08.09.2026

https://m.edso0.ru/K3LOI3CFT

MonenupoBanue B pusuke. Poib u
MecTO (PU3HUKHU B GOPMHUPOBAHUU
COBPEMEHHON Hay4YHOU KAPTUHBI
MHpa, B IPAKTUYECKON
JEATEIbHOCTHU JIOACH

09.09.2026

https://m.edsoo.ru/85PJ5YR4H

MexaHnyeckoe IBUKEHUE.
Cucrema otcuera.
OTHOCUTENHLHOCTh MEXaHUYECKOTO

10.09.2026

https://m.edsoo0.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

newxkenus. [Ipsmas u oOpatHas
33724l MEXaHUKN

Pannyc-BexTop MatepuaibHOU
TOYKH, €r0 MPOEKIMU Ha OCH
KoopauHart. TpaekTopusi.
[Tepememenune. Cxkopocts. Mx
MPOEKIMHU HA OCH KOOPANHAT

11.09.2026

https://m.edsoo.ru/PEU6JZ20E

PaBHOMEpHOE IIPSIMOJIMHENHOE
nBUxKeHue. I'paguueckoe
OIMCaHKHE PAaBHOMEPHOI O
MPSIMOJIMHEWHOT O IBH)KEHUS

14.09.2026

https://m.edsoo.ru/ZNKXP8SMEF

10

CrnoxeHue rnepeMenieHuii u
ckopocreil. Pemenue 3amau

15.09.2026

11

HepaBHomepHOE nBHKEHUE.
MrHoBeHHasi CKOPOCTb.
VYckopenue. [Ipsamonunelinoe
JBUKEHUE C MTOCTOSHHBIM
YCKOPEHHEM

16.09.2026

https://m.edsoo.ru/YKQTORS20

12

I'padmueckoe onucanue
IPSAMOJIMHEWHOr O IBHKEHUS C
MOCTOSIHHBIM YCKOPEHHEM

17.09.2026

https://m.edsoo.ru/N321FH2L1

13

CBoboaHoe naseHue. Y cKkopeHue
CBOOOJIHOT O MaJICHHUS.
3aBHCHMOCTb KOOPJMHAT,
CKOPOCTH, YCKOPEHUS OT BPEMEHH
U uX rpauku

18.09.2026

https://m.edsoo.ru/UYVYXC8JD

14

JIBI>KeHMe Tela, OpOIIEeHHOT O MO
YTJIOM K TOPU30HTY

21.09.2026

https://m.edsoo.ru/M6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

KpuBonuneitHoe 1BU>XEHHE.
JIBU>KEeHME IO OKPY>KHOCTH.
VYrioBas 1 TMHEWHAs CKOPOCTb.
Ilepuoa u yacrora.
L{eHTpOCTpEMUTENBHOE U MOJIHOE
YCKOPEHHE

22.09.2026

https://m.eds00.ru/SGZQQF5H2

16

Kontponbsnas pabota no Teme
"KunemaTtuka"

23.09.2026

https://m.edsoo.ru/DP1XRIHJI

17

ITepsbriif 3akoH Hpr0TOHA.

HNuepunaibHbie CUCTEMBI OTCYETA.

[IpyHIUIT OTHOCUTEIBHOCTH
lNaymnes. HemnepuuansHbie
CUCTEMBI OTCYETA

24.09.2026

https://m.edsoo.ru/8FO42H1L2

18

Cwa. PaBHOelicTBYOIIIAS CHUIA.
Bropoii 3akon HetoTona. Macca

25.09.2026

https://m.edso0.ru/2QC075VDL

19

B3anmopneiictBue Ten. Tperuit
3akoH HproToHa

28.09.2026

https://m.edsoo.ru/NAD4VZADH

20

[IpuHIMI Cyneprno3uLMY CHJL
Pemenne 3aau Ha npruMeHeHHE
3aKoHOB HproToHa

29.09.2026

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOI'O TATOTEHMUS.
OKBUBAJIEHTHOCTb
IPaBUTALMOHHON U MHEPTHON
MacChl

30.09.2026

https://m.edsoo.ru/AE40LUZYB

22

Cuita TSDKECTH U YCKOpEHHUe
CBOOOIHOIO HaJICHUs

01.10.2026

https://m.edsoo.ru/36 LBC4Z70QJ

23

JIBm>xeHre HeOECHBIX TEIl U UX
HCKYCCTBEHHBIX CITYTHUKOB.

02.10.2026

https://m.edsoo.ru/F756CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

[IepBas kocMuueckasi CKOPOCTb.
3akonsl Kemiepa

24

Cuna ynpyrocru. 3akoH ['yka. Bec
Tena

05.10.2026

https://m.edsoo.ru/RV3SSW081

25

Cuna tpenus. [Ipupona u BUabI
cuJ TpeHus. J[BuKeHue B
YKUJIKOCTH U ra3e ¢ y4€TOM CHIIbI
COIIPOTUBJIEHUS CPEIbI

06.10.2026

https://m.edsoo.ru/UP3KXCTQU

26

HaBnenue. 'mapoctaTuueckoe
napienue. Cuna Apxumena

07.10.2026

https://m.edsoo.ru/SWDUEVCO2

27

AOGCOIIFOTHO TBEPAOE TEIIO.
[TocTynaTensHOE U BpalaTeIbHOE
ABWIKCHUEC TBEPAOIo TEJIa

08.10.2026

https://m.edsoo.ru/UVIUYVE7Y

28

MoOMEHT CHJIBI OTHOCUTEIHFHO OCH
BpanieHus. [lnedo cuis

09.10.2026

https://m.edsoo.ru/AY2DMXMKR

29

CrnoxxeHne Chil, TPUJIOKEHHBIX K
TBeproMy Teny. LleHTp Tsxectu
Tesa. Y CII0BUS paBHOBECU S
TBEpJOro Tena. Buabl paBHOBecHs

12.10.2026

https://m.edsoo.ru/VVFOEBAS878

30

Perienue 3amau

13.10.2026

https://m.edso00.ru/Q3QEPZXMR

31

KonTtposnbsHas pabora 1o reme
"Iunamuka. CTaThKa TBEPIOTO
Tena"

14.10.2026

https://m.edsoo.ru/41HS90LZD

32

Nmnynsc maTepuaibHOW TOUKH,
CUCTEMbl MaTepHaJIbHBIX TOYEK.
Llentp Macc cuctemsl
MaTepHalbHBIX TOYEK. Teopema o
JIBUKEHUU LIEHTPa Macc

15.10.2026

https://m.edsoo.ru/3PBMZ3HII



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

NmMiynbc cuitbl 1 ©I3MEHEHUE
HMITyJIbCa TeJa. 3aKOH
COXpaHEHHS UMITYJIbCA.
PeakTBHOE IBMKEHUE

16.10.2026

https://m.edsoo.ru/ANJW80116

34

MoMeHT uMnyJibca MaTepruaabHOU
Touku. [Ipencrasienue o
COXpPaHEHMHU MOMEHTA UMITyJIbCa B
LEHTPAJIbHBIX MOJIAX

19.10.2026

https://m.edso0.ru/CHS9DBR4I

35

Pemenne 3agau

20.10.2026

https://m.edso00.ru/224025Z26M

36

PaGoTa cuinel Ha Masiom U Ha
KOHCYHOM IICPEMCUICHNH.
I'paduueckoe npencrasiaeHue
paboThI crIIbl. MOIIHOCTD CHITBI

21.10.2026

https://m.edsoo.ru/B7N1YBP1N

37

Kunernueckast sneprus. Teopema
00 U3MEHEHUH KHHETHYECKOM
SHEPruy MaTepualbHONW TOYKHU

22.10.2026

https://m.edso0.ru/NSQCCI1EIM

38

IlorenunansHbBIE U
HENOTEHIIMATbHBIE CHUIIBI.
ITorenunansHas sHeprus. Bropas
KOCMHMYECKasi CKOPOCTh

23.10.2026

https://m.edso0.ru/BHTO9WA4CQ

39

Tperbs kocMHuUecKask CKOPOCTb.
CBs13b pabOTHI HEMOTEHIIHAIBHBIX
CUJI C U3BMEHEHUEM MEXaHUYECKOU
SHEPruu CUCTEMBI TeNl. 3aKOH
COXPaHEHMSI MEXaHUUECKOU
SHEpruu

05.11.2026

https://m.edso0.ru/66P2WGWS4

40

Yupyrue u Heynpyrue
CTOJIKHOBEHHMS. Y paBHEHHE

06.11.2026

https://m.edso00.ru/OIC610G5F



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

bepuyim st naeaabHOM
KHUIKOCTH

KonTtponbshas pabora o reme

41 " " 09.11.2026 | https://m.eds00.ru/SO90PC322
3aKOHBI COXPAaHECHUS B MEXaHHUKE
PazButHe npexncrasienuii o
.0
42 FIpHpoAe Ten;j[(;g? CHOBHBIC https://m.eds00.ru/0ZTXY71SW
TOJIOK EHUS . Auddyzns. 10.11.2026
bpoyHOBCKOE 1BHKEHUE
Crtpoenue razoo0pa3HbIX, JKUIKAX
. X
43 1 TBOPIHBIR TG AP aKTvep https://m.edsoo.ru/UX8FMV2CU
JBUKEHUS U B3aUMOJIeH CTBUS 11.11.2026
YacTHIl BEIIeCTBa
Macca u pazMmepbl MOJIEKYJT
44 (atomoB). KonnuecTBo BemecTna. 12.11.2026 https://m.edsoo.ru/5SFCL7ZUUO
[Tocrosinnas ABoranpo o
Temneparypa. TennoBoe
45 MEEpatyp HIoP 13.11.2026 | https://m.eds00.ru/SDOFUFGIL
paBHoBecue. [lIkana [enbcus
46 Pemenue 3amau 16.11.2026 https://m.edsoo.ru/EGRV58D9F
47 WUneanpHb1i raz. I'a3oBEIe 3aKOHBI 17.11.2026 https://m.edso0.ru/01M0X0OV4B
YpaBHeHue MeHieneeBa-
48 . 18.11.2026 | https://m.edsoo.ru/7RAZ80OM4
Knaneiipona. Pemenue 3agau
AbcomnoTHas Temneparypa. 3aKo
49 HHOTHAL TEMHCpaTypa. SaKot 19.11.2026 | https://m.eds00.ru/27RGL3V1G
Hanbrona
W3onporieccsl B uaeanbHOM ra3e ¢
50 MOCTOSTHHBIM KOJIMYE€CTBOM 20.11.2026 https://m.edso0.ru/UQISUVODW

BCIICCTBA



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW

o1

I'padmueckoe npencraBieHue
M30IIPOLIECCOB: U30TEPMa,
n30xopa, u3odapa

23.11.2026

https://m.edsoo.ru/M\W1HC88PJ4

52

OcHoBHoe ypaBHeHue MKT

24.11.2026

https://m.edso0.ru/E65TLSWXG

53

Pemenune 3amau

25.11.2026

https://m.edsoo.ru/8U427HI1YJ

54

CBs13b a0COMIOTHON TeMITepaTyphI
TEPMOANHAMUYECKON CUCTEMBI CO
CpenHel KMHETUYECKOU SHEepruei
IIOCTYIATEIbHOI O TEIIOBOTO
JIBYOKCHUS €€ JaCTHI]

26.11.2026

https://m.edsoo.ru/N6ETZ0LDZ

95

O0001Ie e U cUCTEMAaTU3aLMs
sHaHu 1mo reMe "Ocuossl MKT"

27.11.2026

https://m.edsoo.ru/EDM5ZTZCY

56

KonrtponpHas paborta o reme
"OcnoBbl MKT"

30.11.2026

https://m.edso00.ru/LTSZA1JQ7

57

TepMonnHamMuyeckas cUCTEMA.
3ajaHue BHEIIHUX yCIOBUM JJIst
Tl cucremsl. BHemHuE 1
BHYTPEHHHE MTapaMeTphI.
ITapameTtpst T/l cucteMsbl Kak
CpEeIHUE 3HAUEHUS BEJIMYMH,
ONHUCHIBAIOIIMX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

01.12.2026

https://m.edsoo.ru/4L636LXVZ

58

HyneBoe Hauano TepMOIMHAMUKH.

Camornpon3BobHas pesaKcanus
T/I cucteMbl K TEMIOBOMY
PaBHOBECHUIO

02.12.2026

https://m.edsoo.ru/LYMWVLJIRP

59

Mopens uaeajabHOro rasa B

03.12.2026

https://m.edso0.ru/FOQVOQKQS8



https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8

TEPMOAUHAMUKE. Y CIIOBUS
MIPUMEHUMOCTH 3TON MOJENN

60

YpaBuenue MeneneeBa-
Knaneitpona u BeipakeHue st
BHYTPEHHEHN YHEPrun

04.12.2026

https://m.edsoo.ru/TZJUGWSMZ

61

BeIpaskenue 1 BHyTpeHHER
SHEPrUH OJHOATOMHOIO
UJI€aJIBHOTO ra3a.
KBasucratnueckue u
HECTaTUYECKUE ITPOLIECCHI

07.12.2026

https://m.edsoo.ru/L1XUZJSC7

62

DnemeHTapHas pabota B
TepMOAMHAMUKE. Brrancnenue
paboThI 1Mo rpaduKy mpolecca Ha
pV-nuarpamme

08.12.2026

https://m.edsoo.ru/YHE1589A1

63

Tennonepenayua kak cnocod
W3MEHEHHUS BHYTPEHHEH dHEprun
T/l cucremsl 0e3 coBepieHUs
paboThI

09.12.2026

https://m.edsoo.ru/BDN5GEKP7

64

Kons CKIM:A, TCIIJIONIPOBOAHOCTD,
H3JIy4YCHUC

10.12.2026

https://m.edsoo.ru/QM4T9ETSS

65

KoisnuectBo TeminoTsl.
TennoémkocTs Tena. Y nenbHas u
MOJIAPHAS TETUIOEMKOCTH
BEILIECTBA. Y I€JIbHAS TENJI0Ta
CrOpaHHus TOILIMBA

11.12.2026

https://m.edso0.ru/RQASBF90Q5

66

Pacuér konuyecTBa TEIIOTHI TPU
Ternjonepeaaye

14.12.2026

https://m.edsoo.ru/B4NQ2B026

67

IToustre 00 agnadbaTHOM

15.12.2026

https://m.edso0.ru/SOXBMXFYN



https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN

nporecce. [lepBbiii 3aKOH
TCPMOJNHAMUKHA

68

KomumuectBo temmoTs! u pabora
KaK Mepbl U3BMEHEHUSI BHYTPEHHEH
sHepruu T/] cuctemsl

16.12.2026

https://m.edsoo.ru/59W3F1X49

69

Bropoii 3aKoH TepMOIuHAMUKN
JUI PAaBHOBECHBIX U
HEpaBHOBECHBIX MPOLIECCOB.
HeoOpatuMocTs npupoaHbIX
IIPOLIECCOB

17.12.2026

https://m.edso0.ru/3BEBSKQ8G

70

IIpuHUIMIIBI €M CTBUS TEMIIOBBIX
marmmH. KIT/]

18.12.2026

https://m.edsoo.ru/Z25PJPKKU

71

MaxkcumanbHoe 3HaueHue KIT/.
Hukn Kapuo

21.12.2026

https://m.edso0.ru/QATFSEOKO

72

Pemenne 3anau

22.12.2026

https://m.eds00.ru/0QIVD6XJT

73

ODKOJIOTHYECKHE aCIIEKThI
HCIOJIB30BAaHMS TEILIOBEIX
nsurarenei. TemitoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

23.12.2026

https://m.edsoo.ru/ZIFEWQ2SV

74

Perienue 3amau

24.12.2026

https://m.edsoo.ru/UYVV9T878

75

O0001Ie e U cUCTEMAaTU3aLMs

3HaHUM no TeMe "TepMoaMHAMUKA.

TemnoBrie MaIuHb!"

25.12.2026

https://m.edsoo.ru/A6UQLW1EB

76

KontponpHas paborta o reme
"TepmonnHamuka. TennoBsie
MaIIUHbI"

28.12.2026

https://m.edsoo.ru/X4AG7PJVJ



https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ

77

[TapooOpazoBanue 1 KOHICHCAIHSI.

Hcnapenue u kurienue. Y aenbHas
TEeMnJ0Ta Napoodpa3oBaHus

29.12.2026

https://m.edso0.ru/M450551GQ

78

Hackimennsie u HEeHACBIIICHHBIC
napel. KauecTBeHHas 3aBUCUMOCTh
TJIOTHOCTH M JTaBJICHHS
HACBIIIEHHOT0 TTapa OT
TeMIIepaTyphl, UX HE3aBHCUMOCTb
OT 00bEMa HACKIIIEHHOTO Tapa.
3aBUCHMOCTb TEMIIEPATYPbI
KUTIEHUS OT JAaBJICHUS B )KUJIKOCTH

11.01.2027

https://m.edso0.ru/8I0XNZKD1

79

BnaxxnocTs Bo3ayxa. Ab6comoTHas
1 OTHOCUTCJIbHAA BJIAXKHOCTD

12.01.2027

https://m.edsoo.ru/QRONGWOZ8

80

Pemenne 3anau

13.01.2027

https://m.edso0.ru/PKAPBXZGT

81

Teépnoe Teno. Kpucrannmueckne
u amop(HbIe Tena. AHU30TPOIHS
CBOMCTB KpHCTaJIOB

14.01.2027

https://m.edsoo.ru/'YCMZ29JGZ

82

[TnaByieHne U KpHUCTATU3ALINS.
VienspHas TEIIOTa IUIABIECHU.
CyOmuMmanms

15.01.2027

https://m.edsoo.ru/MWYH1C81KN

83

JHedopmariuu TBEpAOro TENA.
Pactsoxenue u cxxarne. CnBur.
Mopyns FOnra. [Ipenen ynpyrux
nedopmarui

18.01.2027

https://m.edsoo.ru/961IUIDFRU

84

TennoBoe pacmmpenue
KUJIKOCTEN U TBEPIBIX TEIL.
AHFapMOHI/I3M TECIIJIOBBIX
KoJle0aHul yacTUI BEILIECTBA

19.01.2027

https://m.edso0.ru/1R174000N



https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1
https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N

85

[IpeoGpazoBanue sHEPrun B
(ha3oBBIX Iepexoaax

20.01.2027

https://m.edsoo.ru/lUUJOYTXYF

86

YpaBHeHHUE TEIIOBOr0 OajgaHca

21.01.2027

https://m.edso0.ru/5CV1KKTMW

87

Pemenune 3amay

22.01.2027

https://m.edsoo.ru/2L7THENBQ?2

88

IToBepXHOCTHOE HATSKEHHUE.
Kanunnspusie sanenus. [laBinenue
IIOJi ICKPUBJICHHON ITOBEPXHOCTHIO
xuakoctu. @opmyia Jlamnaca

25.01.2027

https://m.edsoo.ru/Z9FYJNI4U

89

O0001Ie e U cucTEMaTU3aLMs
3HaHUM Mo TeMe "ArperaTHbie
cocTOsAHUA BenlecTBa. Pa3oBbIe
nepexoibr"

26.01.2027

https://m.edso00.ru/\VV3TS29GT9

90

KonrtponpHas paborta o reme
"ArperaTtHble COCTOSIHUSA
BemecTBa. PazoBble nepexoas!”

27.01.2027

https://m.edsoo.ru/BTE57DDIP

91

OnexTpusanus Tea u eé
MPOSIBIICHUS. DIIEKTPHY ECKHM
3apsa. JIBa Bua 3IEKTPUUIECKUX
3apsinoB. [IpoBonHuKy,
IUAJIEKTPUKH U TTOJTYIPOBOJIHUKI

28.01.2027

https://m.edso0.ru/ESV10RBVX

92

DneMeHTapHbIN IEKTPUIECKUI
3apsd. 3aKOH COXPAHEHUS
3JIEKTPUYECKOr 0 3apsaa

29.01.2027

https://m.edso00.ru/QJTVE6HK7Q

93

BzaumopeiictBue 3apsijoB.
Toueunsie 3apsiubl. 3akoH Kynona

01.02.2027

https://m.edsoo.ru/HM8AKQY47

94

Pemenne 3anau

02.02.2027

https://m.edsoo.ru/XCFAV8SHK



https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK

95

DnekTpuueckoe nojue. Ero
JICCTBUE HA BIICKTPUUECKUE
3apsiibl

03.02.2027

https://m.edsoo.ru/EF3CUR72W

96

Hanpsx€HHOCTD 2JIEKTPUYECKOr0o
nonist. [Ipo6usiit 3apsn. Jlunuu
HaInpsHKEHHOCTH 3JIEKTPUYECKOT O
nosisi. OTHOPOAHOE DIIEKTPUUECKOE
nosue

04.02.2027

https://m.edsoo.ru/9KBCOFP9X

97

ITorennmanbEHOCTD
ANEKTPOCTATUYECKOTO TOJISL.
Pa3HoCTh MMOTEHIINATIOB B
HaIpsKEHU e

05.02.2027

https://m.edsoo.ru/QJ4AHEF4TR

98

ITorenuuansHast sHEpPrus 3apsiia B
3JIEKTPOCTATUYECKOM TIOJIE.
ITorenuuan 3MeKTPOCTATUYECKOTO
most

08.02.2027

https://m.edsoo.ru/YODNX8N9Z

99

CBs13b HaINpsHKEHHOCTH OIS U
Pa3HOCTH NOTEHIUAJIOB JJIs
JJEKTPOCTATUYECKOIO OISt

09.02.2027

https://m.edso0.ru/3WNQFLP9Y

100

[TpuHLIMI CyTIepIO3ULINH
ANEKTPUYECKHUX TOJIeH

10.02.2027

https://m.edsoo0.ru/M\WVS1GYR4I3

101

Pemenne 3agau

11.02.2027

https://m.edso00.ru/2630Y5063

102

ITone Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsDKEHHOMN cepbl

12.02.2027

https://m.edso0.ru/BGX3JCTAQ

103

[Tone paBHOMEPHO 3apsHKEHHOTO
o 00sEMy mapa. [Tone
PAaBHOMEPHO 3apsiKEHHOU
0OECKOHEYHOH MIOCKOCTH

15.02.2027

https://m.edsoo.ru/L4L5W448T



https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T

104

[IpoBogHUKM B
ANEKTPOCTATUYECKOM T10JIE.

https://m.edsoo0.ru/6GVP71B38

16.02.2027

VYciioBue paBHOBECH S 3aPsiIOB
HUIJICKTPUKHU U ITOJVIIPOBOOIHUKHN

105 A p YHPOBOA 17.02.2027 | https://m.edsoo.ru/3G6DWKG2I
B DJIEKTPOCTATHYECKOM I10JIE
Konnencarop. D1eKTpoéMKOCTh

106 KOH/IEHCaTopa. DIEKTPOEMKOCTD 18.02.2027 https://m.edso0.ru/GHLGD83X7
IUIOCKOTO KOHJIEHCAaTopa
ITapaiuiensHOE cCOeIUHEHUE

107 P A 19.02.2027 |  https://m.eds00.ru/60WN2ZDHS
KOH/JICHCATOPOB
ITocnenoBaTenbpHOE COEMUHEHUE

108 HEAOBATEIH AHHCHH 22.02.2027 | https://m.edso0.ru/OZ9EPI4LY
KOH/ICHCATOPOB
OHe 3apsHKEHHOT 0

109 HEPTHA 3apsDRCEHHOT 24.02.2027 | https://m.edsoo.ru/SW376XS21
KOHJIEHCcaTopa

110 Pentenue 3anmau 25.02.2027 https://m.edsoo.ru/NLHAFISYY

€HHeE 3a €HHOI1 Jac

11 | ABHVKCHHE 3apHKCHHOM YacTHUEL B 26.02.2027 |  https://m.eds00.ru/9PGVSYIWG
OHOPOJIHOM BJIEKTPUYECKOM TI0JIE

112 Penrenue 3amau 01.03.2027 https://m.edsoo.ru/UXILUSMXW
O06001enne U cucTEMaTU3ALUS

113 3HaHUN 110 TeMe "DIeKTpUYecKoe 02.03.2027 https://m.eds00.ru/QCIRPYCGA
noie"
KourtponsHas pabora mo teme

114 | P P ; 03.03.2027 |  https://m.edsoo.ru/WRQGZBRF7
DIIEKTPUYECKOE MOoJIe
Cuia Ttoka. ITocTOSHHEIA TOK.
VY clloBHUS CYIIECTBOBAHUS

115 Y https://m.eds00.ru/L 8LEAKUV5
MMOCTOSIHHOT'O AJIEKTPHUYECKOTO 04.03.2027

TOKa



https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5

Hcrounuku Toka. Hanpsoxkenue u

116 05.03.2027 | https://m.edsoo.ru/RUFC4YTDO
D]1C
3 @) .

117 AKOH LM JUTA yaacTia Hett 09.03.2027 |  https://m.edsoo.ru/64VZXZ2GP
DJIEKTPUYECKOE CONPOTUBIICHUE
3aBUCHMOCTH COIPOTHBIICHHUS

118 OAHOPOAHONO NPOBOIIKA OT €10 https://m.edsoo.ru/KE2FEN35X
JUTUHBI | TIJIOMIA I [TOMePEYHOr0 10.03.2027
ceyeHus
VaeapHoe COnpOTHBIIEHHE

119 A P 11.03.2027 |  https://m.edso0.ru/Y4ZTZRZAI
BelecTna. Pemenue 3a1a4
ITocnenoBarenpHOE,

120 napajuieIbHOe, CMEIIaHHOE 12.03.2027 https://m.edsoo.ru/VE37ERCK6
COEIMHEHHE TTPOBOTHIUKOB
Pacuér pa3BeTBIEHHBIX

121 anekTpuueckux nemneu. [Ipasuna 15.03.2027 https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Pemenue 3amau 16.03.2027 https://m.edsoo.ru/LXRB618PO

1p3 | PabOTa dIeKTpHIECKOro ToKa. 17.03.2027 | https://m.eds00.ru/PLTTBZGPC
3akoH {xoyns —Jlenna

124 Pemenue 3amau 18.03.2027 https://m.edsoo.ru/R6JHOGRY6
MOUIHOCTB 3IEKTPUYECKOT0 TOKA.

125 TerroBast MOIITHOCTD, BRIACIISICMAas 19.03.2027 https://m.edsoo.ru/CONEPSIIH
Ha Pe3UCTOpe

126 | Pemenne 3anaq 22.03.2027 | hitps: //m.eds00.ru/90KODG7HY

197 | OACwuBuyrpenice 23.03.2027 |  https://m.edso0.r/MGCEWIVUL

COIMPOTHUBJICHUEC NCTOYHHUKA TOKa



https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL

3axkoxn OMa 11 ITOJIHOMI

128 y y 24.03.2027 | https://m.edsoo.ru/XQP3RIDK4
(3aMKHYTO#1) JIEKTPUYECKOM 1IeTTH
129 Pemenue 3amau 25.03.2027 https://m.edsoo.ru/XDAVLS3JL
130 MoIIHOCTE HCTOYHHKA TOKA 26.03.2027 https://m.edso0.ru/OWH2Q5J0S
131 KopoTkoe 3aMbikanue 05.04.2027 1 hitps: //m.edso0.ru/OWFHKYNVFE
132 KonpneHcaTop B 11e1u MOCTOSTHHOTO 06.04.2027
TOKa
133 Pemnrenne 3amau 07.04.2027 https://m.edso0.ru/52KZZJPDT
Pemenue 3ama4g mo Teme
134 [TocTOSsTHHBII ATIEKTPUIESCKUIT 08.04.2027 https://m.edso00.ru/5175121DC
TOK"
Pemenune 3agay no teMe
135 ITocTOSHHBIN JIEKTPUYECKUNA 09.04.2027 https://m.eds00.ru/DX6SFSQ5I
TOK"
Pemrenne 3amay mo teMe
136 ITocTOsSIHHBIN AIEKTPUUECKU 12.04.2027 https://m.edso0.ru/K835ES5INT
TOK"
O0001Ie e U cUCTEMAaTU3aLUS
137 3Hanuii 1o Teme "TlocTosTHHBIN 13.04.2027 https://m.edsoo.ru/MVXUILRUC5
AIEKTPUYECKU TOK"
KontponbeHas pabora o reme
138 [TocTOSIHHBIN AIEKTPUUECKHI 14.04.2027 https://m.edsoo.ru/7 S4PGOQHP
TOK"
DneKTpUYecKas MPOBOIUMOCTh
139 Pa3JIMYHBIX BEIECTB. 15.04.2027 https://m.edso0.ru/DV219CC72

DIIEKTPUYECKUM TOK B METaJlJIax.



https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72

CBepXmpoBOIUMOCTh

140

DNEeKTpUYECKUil TOK B pacCTBOpaxX U
pacruiaBax 3JIEKTPOJIUTOB. 3aKOHBI
@apajnes 4151 IEKTPOIN3a

16.04.2027

https://m.edso0.ru/36 LOOKOEE

141

DJIEeKTPUYECKUM TOK B raszax.
Ilnazma

19.04.2027

https://m.edsoo.ru/MEDWMLCJ6

142

DNEeKTpUYECKUI TOK B BAKyyME.
BakyyMHbIe TprOOpEI

20.04.2027

https://m.edsoo.ru/HNIAJ5B73

143

DNeKTpUYECKUi TOK B
MIOJTyTIPOBOAHUKAX

21.04.2027

https://m.edsoo.ru/56 KAVJECB

144

[TomynpoBoIHUKOBBIE TPHUOOPHI

22.04.2027

https://m.edsoo.ru/EKLROQTDAX

145

du3nuecKuil TPaKTUKYM IO TEME
"U3mepeHue cuiibl TOKa U
HaNpsHKEHUS B LIETH TOCTOSHHOT O
TOKa IPY IIOMOIIM AHAJIOTOBBIX U
U(POBBIX NU3MEPUTEIBHBIX
npu6opoB" mim "3HaAKOMCTBO C

1 poBoit 1abopaTopueit Mo
¢usuke. [Ipumeps! n3mMepeHus
(bU3NUECKNX BEIUYUH MIPH
MTOMOIIM KOMITBIOTEPHBIX
JATYUKOB"

23.04.2027

https://m.edsoo.ru/Y15A50SQV

146

Du3nuecKknil MPaKTUKYM IO TEME
"U3y4yeHne HepaBHOMEPHOT O
JBHKEHUS C LENbIO ONPEEIECHUS
MIHOBEHHOW CKOPOCTH"

26.04.2027

https://m.edsoo.ru/CN3FHCY83

147

@u3nYeCKHil IPAKTUKYM I10 TEME
"N3mepenne ycKopeHusi npu

27.04.2027

https://m.edso00.ru/70Y40Y610



https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0

IIPSIMOJINHEUHOM
PaBHOYCKOPEHHOM JIBH)KCHHUH 110
HaKIIOHHOW IIJIOCKOCTH' WU
"UccneqoBaHue 3aBUCUMOCTH
MyTH OT BPEMEHU MIPH
PaBHOYCKOPEHHOM JIBUKEHUH"

148

DuU3NYECKUN PAKTUKYM I10 TEME
"U3Mepenne yckopeHus
CBOOOIHOrO najaeHus" uiu
"U3ydyeHue IBUKEHUS Tela,
OpOIIICHHOT'0 TOPU30HTAIILHO"

28.04.2027

https://m.edso0.ru/87JADYSZ2

149

@u3nYeCcKHil IPAaKTUKYM 110 TEME
"N3ydenune nBUKEHUs Tea 1Mo
OKPYHOCTH C ITOCTOSIHHOM 110
MOZYJIFO CKOPOCTBIO" HIIN
"UccneqoBaHue 3aBUCUMOCTH
neproja oopaiieHuss KOHHYEeCKOro
MasiTHUKA OT €ro napaMmerpos"”

29.04.2027

https://m.edsoo0.ru/DY1D4C16J

150

DU3NYECKUN PAKTUKYM I10 TEME
"N3mepenne paBHOEH CTBYIOIIIEN
CHJIBI IIPH IBMXKEHUH OpycKa Mo
HAKJIOHHOM IIJIOCKOCTH" WUJIN
"[IpoBepka rumnoTessl 0
HE3aBUCHUMOCTU BPEMEHHU
JBUKEHUS OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH Ha 33J1aHHOE
paccTosiHUE OT €ro Macchl”

30.04.2027

https://m.edsoo.ru/ZTOFG6J4U

151

@u3nYeCKHUil MPAaKTUKYM I10 TEME
"NccnenoBanue 3aBUCUMOCTH CHJI

04.05.2027

https://m.edso0.ru/UL391C40D



https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD

YIPYTrOCTH, BOSHUKAIOIIUX B
MpYy>KHHE U PE3NHOBOM 00pasIie,
OT ux Aedopmanuu" uim
"N3yuenue ABUKEHUSI CUCTEMbI
TEJI, CBSI3aHHBIX HUTHIO,
MEepEeKUHYTOM uepe3 JAErkuit 61ok"

152

DuU3NYECKUN PAKTUKYM I10 TEME
"N3mepenne ko3 phuiienTa
TPEHUs 110 BEJIMUYKUHE YTIIOBOTO
K03 ((UIIMEHTA 3aBUCUMOCTH
Frp(N)" umu "UccnenoBanue
JBUKEHUS OpycCKa MO HAKJIOHHOM
TJIOCKOCTH C TIEPEMEHHBIM

ko3 (hpunreHTOM TpEeHUA" MK
"U3ydyeHue qBH>KEHUS Ipy3a Ha
BaJly ¢ TpeHUEM"

05.05.2027

https://m.edsoo.ru/78PENYQOAZ

153

@u3nUeCKHil MPAaKTUKYM I10 TEME
"UccnenoBanue ycnoBuit
paBHOBECUA TBEPAOIrO TEIa,
HMMEIOILIET0 OCh BpalleHUs " Uin
"KoHcTpyrpoBaHue KpOHIUTEHHOB
U pacd€T cuil yIpyroctu" wiu
"N3ydenne yCTOMYUBOCTU
TBEPIAOrO TeJIa, UMEIOLLIETO
IJI01AAb ONops"

06.05.2027

https://m.edso0.ru/MI0QT27R6

154

Du3nuecKnil TPaKTUKYM IO TEME
"U3Mepenne umitysbca Tesa mo
TOPMO3HOMY ITYTH" UJIH
"N3mepeHne CUIIBI TSITH, CKOPOCTH

07.05.2027

https://m.edsoo.ru/FZ0OCNRGTA



https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA

MOJIEITH AJIEKTPOMOOHIIS U
MOIIIHOCTH CUJIBI TATU" MU
"CpaBHEHHUE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJILCOM CHJIbI" WU
"UccnenoBanue coxpaHeHUs
UMITyJTbCa MPU YIIPYTOM
B3aUMOJICUCTBUM" UITU
"N3MepeHre KUHEeTHY eCKOU

SHEPrUH TeNa 10 TOPMO3HOMY
"

IIyTH

155

DuznuecKknil MPaKTUKYM IO TEME
"N3ydyeHue n30TepMUIECKOro
nporecca (PeKOMEHI0BaHO
HCIIOJIb30BaHue ITU(POBOIA
nabopartopun)" i "Mzyduenune
HM30XOPHOTO Tporecca" uim
"N3yuenue nzobapHoro mnpomecca"
nmm "[IpoBepka ypaBHeHUs
cocTostHUA"

11.05.2027

https://m.edso00.ru/T66K4CKZG

156

@u3HYECKH IPAKTUKYM I10 TEME
"N3MepeHue yaeapbHou
TEMI0EMKOCTH" UM
"UccnenoBanue nponecca
OCTBIBaHU BeNIeCTBA" WU
"UccnenoBanue agnabaTHOro
npouecca" unm "NU3yuenue
B3aMMOCBSI3H YHEPTUU
MEXMOJICKYJIIPHOTO
B3aUMOJICHCTBHS U TEMIIEPATYPbI

12.05.2027

https://m.edsoo.ru/PPBTS0U4D



https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D

KHUIICHUS )KUaKocTein"

157

du3nuecKnil TPaKTUKYM IO TEME
"N3yuenne 3aKOHOMEPHOCTEN
HCIIapeHus )KUAKOCTEN" niam
"N3mepenne yaenbHOU TErIOThI
riaByieHus paa" uim "N3ydenue
CBOMCTB HACBIIICHHBIX MAPOB" UK
"N3mepenne abCcoaroTHOM
BJIQ)KHOCTHU BO3/lyXa U OLIEHKA
Macchl 1apOB B TOMELICHUH".
N3mepenne ko3¢ punmenrta
NOBEPXHOCTHOI'O HATSHKEHUS

13.05.2027

https://m.edsoo.ru/0ZA5PMD07

158

®u3nyecKuil MPaKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus
SHEPruM 3apsKEHHOT 0
KOH/IEHCATOpa B SHEPIUIO
M3IIy4eHHs CBETOINO/AA" UITH
"N3y4yeHne npoTeKaHus TOKa B
LIeMH, coJeprKalleld KonaeHcaTop"
i "Pacnipenenenue pazHOCTH
MOTEHIMAJIOB (HANpsOKEHUs) IpU
I10CJIEI0BATEIbHOM COEIMHEHUU
KOHJICHCaTOpOB"

14.05.2027

https://m.edsoo.ru/5SBPTN1YZU

159

DuznuecKknil MPaKTUKYM IO TEME
"NccnenoBaHue CMEIIAHHOTO
COCIMHEHUSI Pe3UCTOPOB" MU
"U3MepeHne ynenbHOoro
COIPOTHUBJIEHHUS] TPOBOJHUKOB"
nim "MccnenoBanne 3aBUCUMOCTH

17.05.2027

https://m.edsoo.ru/lUAIS3VVKE



https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE

CHJIBI TOKA OT HAIPSDKEHUS TS
JIaMIIBI HaKaJIuBaHuA"

160

@u3nUeCcKHil MPAaKTUKYM 110 TEME
"HaGnronenue anekTponmsa’ wim
"U3mepenue 3apsna
OJIHOBQJICHTHOTO MOHA" WM
"UccnenoBanue 3aBUCUMOCTH
COIIPOTHUBJIEHUS] TEPMOPE3UCTOPA
ot temnepatypbl" unu "CHstue
BOJIbT-aMIIEPHOMN XapaKTePUCTUKU
nuoma"

18.05.2027

https://m.edso0.ru/72JJ3YC6L

161

Pe3epBubIii ypok. O0001mIeHNE 1
CHCTEMaTH3alUsl 3HAHUU 10 TEME
"KunemaTuka"

18.05.2027

https://m.edso0.ru/LOO93M5SQ

162

PesepBHbIii ypok. O6001IeHNE 1
CHCTeMaTH3allvsl 3HAHUI IO TeMe
"Ilunamuka"

19.05.2027

https://m.edso00.ru/S7CS1UFMI

163

PezepBHbIii ypok. O0061IeHNE U
cHCTeMaTh3alusl 3HaHUH 10 TeMe
"Cratuka TBEproro tenaa"

19.05.2027

https://m.edsoo.ru/ XVUMKRX6N

164

PesepBHbIii ypok. O6001ICHHE U
cHCcTeMaTH3alus 3HaHUH 10 TeMe
"3aKOHBI COXpaHEHUS B MEXaHHUKE"

19.05.2027

https://m.edso00.ru/C37WXULT?2

165

Pe3epBubIii ypok. O6001mIeHNE 1
cHUCTeMaTH3alus 3HaHUH 10 TeMe
"OCcHOBBI
MOJIEKYJIIPHOKHUHETUY €CKON
Teopun”

20.05.2027

https://m.edsoo.ru/3PBKBKI6D



https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D

166

PesepBHbIii ypok. O6001IeHNE 1
CHCTEMAaTH3alis 3HAHUH 110 TEME
"Tepmoaunamuka. TemnaoBsie
MaInHb"

20.05.2027

https://m.edsoo.ru/1ZZC67VF1

167

PesepsHbIii ypok. O6001ICHNHE 1
CHCTeMaTH3allus 3HAHUU 10 TeMe
"ArperaTtHble COCTOSIHUSA
BelecTBa. PazoBbie mepexoabl”

20.05.2027

https://m.edsoo0.ru/1YSH3LOLN

168

PezepBHbIii ypok. O606m1eHE U
cucreMaru3sanus 3HAHUHU 110 TEME
"Onektpuyeckoe noe"

21.05.2027

https://m.edsoo.ru/URWB5CULE

169

PesepBHbIii ypok. O6001ICHHE 1
cCHCTeMaTH3allus 3HAHUI 10 TeMe
"[ToCcTOSIHHBIN JIEKTPUIECKUI

"

TOK

21.05.2027

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

170

PesepsHbIii ypok. O6001ICHNHE 1
cHCTeMaTh3aIus 3HAaHHUI 10 TeMe
"TOKM B pa3iIMyYHbIX cpenax”

21.05.2027

https://m.edsoo.ru/WZ02PRIG1

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16



https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

11 KUIACC

KoaunuyecTBo yacoB

Ne HMara JJIeKTPOHHBIe HUu(poBbIE
Tema ypoka Konrpoabnsie | IIpakTnuyeckue
n/n Bceero u3yueHusi | oOpa3oBaTelibHbIE PeCypChl
padoThI padoThI

B3auMmoneiicTBHE MOCTOSHHBIX

1 MATHITOB 1 IPOBOAHIICOB € 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarauTHoe mojie.
['unoreza Ammepa
BekTop MarHUTHON MHAYKIIHUH.
IT

2 UL cynepni) SHHHH 1 https://m.edso0.ru/OYNNE57SO
MarHuTHBIX nojei. JInaun
MarHUTHOM UHAYKIIUU
Ma o€ MoJIie IPOBO ac

3 PHATHO® HOTE HPOBOARMK 1 https://m.eds00.ru/FLOASACBX
TokoM. OnbIT Dpcrena

AM &

4 Cia Amriepa, eC HanpasiIeHHe o 1 https://m.edsoo.ru/1JEDF5HEN
MOy b

5 Pemenne 3amau 1 https://m.edso0.ru/R80PKEZP4
[Ipumenenue 3akoHa Ammnepa.

6 DIIEKTPOU3MEPUTETHHBIC 1 https://m.edsoo.ru/5SA2ACKSRB
puOOPHI
Cwiia JIopeHna, e€ HanpaBJIeHHE

0 . eHH1e

7 1 MOAYIE {[BH)K i 1 https://m.edsoo.ru/6MB8YZ8TN
3apsHKEHHOM YaCTUIIBI B
OJTHOPOAHOM MAarHUTHOM T0JIE
Pemenune 3amau https://m.edsoo.ru/FWURORSOE
PaGoTa cumner Jlopenna https://m.edsoo.ru/MTHD23745

10 Pemenue 3amau https://m.edsoo.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

MarsuTHoOe noJie B BEIIECTBE.

11 ®deppoMarHeTHKy, napa- u https://m.edsoo.ru/lW7HGQBK70
IMaMarHeTHKN
OCHOBHEBIE CBOMCTBA

12 dbeppomaraeTukoB. [Ipumenenue https://m.eds00.ru/960J4E47D
(beppoMarHeTHKOB
P

13 " cHICHHe sazad HO"TeMe https://m.eds00.ru/Q8JGTYNHT

MarsauTHoOe mojie

P

14 | CHICHIE 3a/a5 1O TENe https://m.eds00.ru/MPCUALFIM

MarnuTtHoe mnoJie

SIBneHmne 3J1IEKTPOMarHuTHOU

15 uHaykuuu. Ilotok Bekropa https://m.edsoo.ru/V7BSKAU89
MarHUTHOW WHyKIIHH

16 OJ1C nHaykuuu https://m.edso0.ru/8TLELGTJZ
3 N

17 AXOH SICKTPOMATHATHON https://m.eds00.ru/7EOPOGAR3
nHaykuu Qapanes
B .

18 HXPEBOE JICKTPHHICCKOC NOME https://m.edsoo.ru/IONVHO1NK
Toxku dyko
OJIC MHAYKIIMYU B JIBHOKYIIUXCS

19 https://m.edsoo.ru/X00I3RAA1
MIPOBOTHUKAX

20 Pemenue 3amaq https://m.edso0.ru/ZZTUBO2GQ

21 [IpaBuno Jlenmna https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTH. KaTymika

22 WHJIYKTUBHOCTH B IICTTH https://m.edsoo.ru/37WBAJCTF
[IOCTOSIHHOI' O TOKa
bl .OJ1C

23 BIICHHE CaMOMHAYKIHHL. I]] https://m.eds00.ru/99CECGMBH
CaMOWHTYKITH

24 DHeprusi MarHuTHOTO MOJIst https://m.edso0.ru/PS4XRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTYIIKH C TOKOM.
DNIEKTPOMarHuTHOE MoJie

25

Pertenne 3agau

https://m.edsoo.ru/MAWTH1ZS0

26

O00011IEHNE U CUCTEMATH3AIHS
3HaHUH IO TEME
"OnekTpoauHaMuKa"

https://m.edsoo.ru/WZCM1SBLO

27

KontponsHas pabota o teme
"OnekTpoarHaMuka"

https://m.edso0.ru/N9QLKI45Y

28

KonebarenbHas cucrema.
CB00OOoaHEIE KOI€0aHUS.
["apmonnueckue Konedbanms

https://m.edsoo.ru/R7D8WGSTQ

29

KunemaTtuueckoe u
IUHAMHYECKOE OIHCaHUEe
KOJIEOATEIBHBIX ABUKEHUN

https://m.edsoo.ru/G1UGM9A5P

30

OHEpPreTuYecKoe O CaHuE.
BrIBOS TMTHAMIUECKOTO
OIHMCAHUS TAPMOHUYECKUX
KOJIEOAHUH U3 UX
HSHEPreTUYECKOro U
KHHEMATUYECKOr0 O CaHH

https://m.edso0.ru/3A83V2VLE

31

AmrumTyna u ¢asza koiaedbaHuit

https://m.edsoo.ru/IRUHIPMT1

32

[lepuon n yacrora KoiaeOaHwmil.
[Teproa manbix cBOOOIHBIX
KOoJIe0aHUI MaTEeMaTHIECKOTO
MmasTHHKA. [Teprnos cBOOOIHBIX
KoJIeOaHUM MPYKUHHOT O
MasTHHKA

https://m.edsoo.ru/BUSUSUF04

33

3aTyxaroiue KoneOaHus.

https://m.edsoo.ru/TGTJTWAUQ



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

BoinyxneHHble KosieOaHus.
Pe3onanc

34

ABTOKOJICOaHUSA

https://m.edsoo.ru/BW1KOUGVP

35

Peiienne 3agau

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpok-KoHpepeHus
"MexaHn4eckue KonebaHus B
MY3bIKaJIbHBIX UHCTpyMEHTax"

https://m.edsoo.ru/DAYGBRUYJ

37

0O0001IeHnE U CHCTEMAaTH3ALHS
3HAHUHU 110 TeMe "MexaHnyecKue
koneOanus"

https://m.edsoo.ru/SV7MHCH10

38

DJeKTpOMarHuTHbIE KoJaeOaHus.
KonebaTenpHblil KOHTYP

https://m.edsoo.ru/H5B2WS8APN

39

®opmyiia Tomcona. CBs3b
aMIUIUTYABI 3apsaa
KOHJIEHCATOpa C aMIUIUTY 101
CHJIBI TOKA B KOJIEOATEIIBHOM
KOHTYype

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUs YHEPTUH B
AAeaIbHOM KOJIe0aTEILHOM
KOHTYpE

https://m.edsoo.ru/MMO01P2WON

41

3aTyxaro1ue 3JIeKTpOMarHUTHbIE
KosiebaHus. BelHyX1€HHBIE
AJIEKTPOMAarHUTHbBIE KOJIEOAHUSI

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

42

[Tepemennslit TOk. Pesucrop u
KOHJICHCATOp B LIENHU
MEPEMEHHOr 0 TOKa

https://m.edso00.ru/OG6JOHTOD

43

KaTYHIKa WHAYKTUBHOCTHU B L CIIN
MNEPEMCHHOI' O TOKa

https://m.edsoo.ru/6P4EK01H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3axoH Oma 1515 DIEKTPUYECKOU

44 https://m.edsoo.ru/P1FZDISQV
[eNH MePEMEHHOT0 TOKa
MOIIHOCTE NEPEMEHHOTO TOKA.
45 | AMmHTYHOC M ACHCTEYONCE https://m.eds00.ru/6PACXH152
3HAYCHHE CHJIBI TOKA U
HATIPSDKCHHUSI
46 Pe3oHaHC B 2JIEKTpUYECKOM LIETTH https://m.edsoo.ru/AY QWXESRA
47 Pemenue 3amaq https://m.edso0.ru/0OCVLSMIOS
WneanbHblA Tpancdopmarop.
48 Hponssozctso, mepenatia i o https://m.edsoo.ru/F142U7UQR
noTpedIeHHEe FIEKTPUIECKOI
SHEPrUH
DKOJIOTMYECKUE PUCKH TPU
MPOU3BOACTBE JICKTPOIHEPI HH.
49 KynbTypa ucnonb3oBaHus https://m.edsoo.ru/UYDMJIDXZW
AIIEKTPOIHEPTUU B TIOBCETHEBHOM
KU3HU
50 Pemenue 3amag https://m.edsoo.ru/IR540Q0M6F2
51 Pemenune 3amau https://m.edsoo.ru/7UFPFF3KK
O6o0m1IeHne u cucTeMaTH3aUs
52 3HaHUH 10 TEME https://m.edsoo.ru/I6YYY79EOQ
"DnekTpoMarHuTHbIEC KoJebaHus"
MexaHu4ecKe BOJTHBI.
53 XapaKTepUCTUKH MEXaHUYECKHX https://m.edsoo.ru/0P6 YANBXC
BOJTH
54 CBoiicTBa MEXaHMYECKHX BOJH https://m.edso00.ru/4S5QXKBUX
95 3ByK. XapaKTEpUCTUKU 3BYyKa https://m.edsoo.ru/UEH3ZVKKV
56 NudpasByk u ynpTpa3ByK. https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
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https://m.edsoo.ru/24XDNL1P1

[IIymoBoe 3arps3HeHue
OKPYXaroIe cpesibl

57

Pertenne 3agau

https://m.edsoo.ru/SWQOHEYAJ

58

DNeKTpOMarHuTHbIE BOJIHBI.
N3nyueHune 3J1eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.r/EHMGUTOBG

59

DHeprusi MeKTPOMarHUTHBIX
BoisH. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[IIxaya 371€KTPOMAarHUTHBIX BOJIH.
[TprMeHeHue 3J1IeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

[IpuHIMIIBI paAKOCBSI3U U
TeneBuaeHus. Pagnonokanus.
DIIEKTPOMarHuTHOE 3arpsi3HEHHE
OKpY’KAIOILEH CpeJIbl

https://m.edsoo.ru/7KCCHOBN5

62

KonrtponpeHas pabota o reme
"Konebanus 1 BONHEI"

https://m.edsoo.ru/NJT16HVEI

63

Caer. 3aKOH NPSIMOJIMHEWHOTO
pacnpocTpaHeHHUs CBeTa

https://m.edsoo.ru/KERDTMZWV

64

Pemenue 3a1a4 Ha NpUMEHEHHE
3aKOHa MPSAMOJIMHEWMHOT O
pacnpoCTpaHeHus CBeTa

https://m.edsoo.ru/3H2YL4R4I

65

Ortpaxenue cBeta. [1nockoe
3epkano. Cheprueckoe 3epKano

https://m.edso0.ru/T1X9ZB0OSG

66

[Ipenomnenue ceera.
AOGCOIIOTHBIA U OTHOCUTEIBHBIN
MOKa3aTeNb MPETOMIICHHUS.

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
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https://m.edsoo.ru/LNCHJ3M0R

IToHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHBIN yroy MoIHOTO
BHYTPEHHETO OTPaXKEHUS

Pemienvie 3a1au Ha MpUMEHEHUE

67 3aKOHOB OTPaKEHUS U https://m.edso00.ru/C4D3UDGG4
MIPEJIOMJICHHSI CBETa
Xox nyuei B mpusme. ucnepcust

68 cBeta. CIIOXKHBIN cocTaB 0emoro https://m.edsoo.ru/HYZWS63L2
cBeta. [{Bet

69 Jlnsbi. okyctoe paccrostie i https://m.edsoo.ru/SXWYEXTXM
ONTUYECKas CHJIA JTUH3BI
[Toctpoenue nzo0pakeHuii B

70 JMH3aX U UX CUCTEMaX. https://m.edso0.ru/6SRTDG4V7
VYBenuueHune JIMH3bI
Perienue 3ama4 Ha mocTpoeHHE

71 U300paKeHUH, IOTy4aeMBbIX C https://m.edsoo.ru/Y AGCQPWZX
MOMOIIBIO JTNH3

72 ['ma3 kak onTudeckas cucreMa https://m.edso00.ru/OVMKI19EZ
Pemenue 3anau. [Ipenenst

73 MPUMEHUMOCTH I'€OMETPUY €CKON https://m.edsoo.ru/OENIDYBRZ
OITUKHU

74 (CKOpOCTE CBETa M METOLH ee hitps://m.eds00.r/UCGBDSEVT
U3MEPCHUS

75 Hucnepcus cBera https://m.edsoo.ru/1VIJZOF05

76 WNurepdepenmnus cera https://m.edso0.ru/ZQB6756 KE
KorepeHnTHbie HCTOYHUKH.

7 YcnoBus HaOMOeHUS https://m.edsoo.ru/H9XX3P5WN

MaKCMUMYMOB 1 MUHUMYMOB
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78

Peiienune 3agau

https://m.edsoo.ru/SX9F3FNP3

79 [TpumeHeHne nHTEPPEPEHIIHH https://m.edsoo.ru/111ISQLEDM
80 Hudpakuus ceeta https://m.edsoo.ru/KPOD2N63D
HudpakunonHas penérka.
81 VcnoBue HaOMIOAEHUS TIIABHBIX https://m.eds00.ru/VV7S3Y95TQ
MaKCUMYMOB
82 Pemenne 3amau https://m.edsoo.ru/L16LZ3AWE
83 HornepeHoCTE CBETORLIX BOIIH. https://m.edsoo.ru/TWKIKW3NH
[Tonsipuzanus cBera
84 Perenue 3amau https://m.edsoo.ru/766EAF7DL
85 CBeETOBBIC SBJICHUSI B IIPUPOJIC https://m.edsoo.ru/VJW9IR3ES
86 g{i‘:ﬁ;?ﬁ;gﬂzzﬁzg’anm https://m.edsoo.ru/ZQ1JZ7MYC
87 Kontponbnas pabora 1o reme https://m.edsoo.ru/ WMVM1ARQU
«OnTuka»
['paHUIIBI TIPUMEHUMOCTH
88 FIACCHHCEIOM MEXAHHITH. https://m.edso0.ru/GT085PL4Q
3aKOHBI AJICKTPOAMHAMHUKH H
MIPUHIIAIT OTHOCHTEIBLHOCTH
89 HoctynaTel crielabHol Teopin https://m.edsoo.ru/S5VL5W7WK
OTHOCHTEITHLHOCTH
[IpocTpaHcTBEHHO-BPEMEHH O
untepBai. [IpeobpazoBanus
90 Jlopenua. Yeronie https://m.edso0.ru/7ZFTX1X84
npuduHHOCTH. O THOCHTEIILHOCTD
OJTHOBPEMEHHOCTH. 3aMe][ICHUE
BPEMCHU U COKPAICHHUE JTUHBI
91 OHeprus U UMILYJIbC https://m.edso0.ru/GPUPD6117
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https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

pGMTHBHCTCKOﬁ qaCTHUI bl

CBs13b MaccChl € SHEpruen u

92 HMITYJIbCOM PENSITUBUCTCKON https://m.edso00.ru/lUOC7GTEMG
YaCTHUIIBI. DHEPIHsl TOKOS

93 Paprosectioe Terionoe https://m.edsoo.ru/YWVZA9QOH
U3ITY9YCHHE

94 3akoH cMmelenus Buna https://m.edsoo.ru/R1JD6DWAM

95 Punoresa M. Tnarika o kpanrax. https://m.edsoo.ru/RW82CYU89
DOTOHBI

96 DHeprus 1 UMIyJibc PoToHA https://m.edsoo.ru/14SLLOJ97
®oroapdext. OnbiTol A. T

97 CroiteroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dotordhdekra
VYpaBHeHue DWHIITEHHA 15

98 doroaddexra. "KpacHas https://m.eds00.ru/DOQYSU4GM
rpanuna” poroddpdexra

99 Aaenerme ceeta. Omerts I1. H. https://m.edso0.ru/I746VP412
JleGeneBa

100 BoiHOBBIE CBOMCTBA YaCTHIL https://m.edsoo.ru/UMEW9AOCE
Bonns! ne bpoind. J[iinHa BOITHBI

jo1 | Acbpoitm u pasvepst obnactu https.//m.eds00.ru/MVA3A30Z0
JIOKaJIU3alliy ABMKYIIEH st
YaCTHUIIBI

102 KopryCkyJIpHo-BOIHOBOH https://m.edsoo.ru/2XMBTMSAQ
Jyallu3M

103 f;ff; ?ﬁ:i DIICKCTIPOTOB Ha https://m.edso0.ru/XH242PNOK

104 Crienuduka u3MepeHuii B https://m.edsoo.ru/BMLQCWUGS



https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S

Mukpomupe. COOTHOLIEHUS
HEOIpeeIEHHOCTEN
[efizenOepra

105

Pemenue rpagpuueckux 3anay

https://m.edsoo.ru/D207BTWDJ

106

Pemenue pacuéTHbIx 3a1a4

https://m.edsoo.ru/ZUBH25VJV

107

KonTponbsHas pabora mmo Temam:
"Ocuossr CTO",
"KoprmyckyisipHO-BOJIHOBOM
Tyanu3m"

https://m.edsoo.ru/U4HQ8CZ90

108

OnbITHI IO UCCIET0BAHUIO
crpoenus aroma. [lnanerapuas
Monens atroma Pezepdopna

https://m.edsoo.ru/SMMRTGFK1

109

IToctrynatel bopa

https://m.edsoo.ru/SWV5SUN8J

110

Buns! cnektpos. Cnekrp
YPOBHEHN SHEPruu aTomMa
BOZOpOJIa

https://m.edsoo.ru/T6 T3FTO6Y

111

CrHoHTaHHOE U BBIHYXXJICHHOC
H3JIy4YCHHUC CBCTA

https://m.edsoo.ru/WJ95LAO0P

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

HyxnonHast Mmonens sapa
I'etizenOepra-MiBanenko. 3apsa u
MaccoBO€e uucio snapa. M3oromsl.
PagnoakTuBHOCTH

https://m.edsoo.ru/JGIMALCVV

114

3aKOH paJuOaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOILETO
u3inydeHus. Bausaue
pPaaMOaKTUBHOCTH HA KUBBIE
opraHusMsl. Jlozumerpus

https://m.edsoo.ru/8QM2PG4JI



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI

115

DHeprusi CBs3M HYKJIOHOB B sIPE.
Snepubie cuibl. JledekT Macchbl
anpa. fnepHble peakuuu.
SAnepusie peakTopsl. [Ipodremsbr
YIPABIISIEMOT O TEPMOSJIEPHOTO
CHHTE3a. DKOJIOrMYeCKre
aCIEKThI Pa3BUTHUS AIEPHOU
SHEPreTUKU

https://m.edsoo.ru/YOQ4MRH2H

116

MeTtozsl peructpaluu u
MCCIIEIOBAHMS AJIEMEHTAPHBIX
yactull. DyHaaMeHTaIbHbIE
B3aUMOJICH CTBUSI. baproHBl,
ME30HBI U JICIITOHEI.
[IpencraBnenune o CtaHmapTHON
Mozaenu. KBapk-riatooHHast
MOZENb aApOHOB

https://m.edsoo.ru/1IEJHULHD5

117

®dusuka 3a npeaenamu
Crannapraoit mogenu. TEéMHast
MaTepus U TEMHas SHEPrusl.
EnuHcTBO (U3MuecKkoil KapTUHbI
MuUpa

https://m.edsoo.ru/A6 IW5WE4Z

118

OTansl Pa3BUTHA aCTPOHOMUMU.
3HauyeHue aCTpOHOMHH

https://m.edsoo.ru/KG802NR9U

119

[TpruMeHuMOCTb 3aKOHOB (PU3HKHU
11 00BSICHEHUS IPUPOIbI

KOCMHUYECKUX 00bEKTOB. MeTo/1bl
ACTPOHOMHUYECKH X HCCIEI0BAHMI

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIC ONTHYECKUE
TEJICCKOIbI, PAHOTEIECKOIIBI,

https://m.edsoo.ru/KSWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE

BHeaTMOC(hepHast aCTPOHOMUS

121

Bun 3sé3guoro Heba. Co3Besausd,
SIpKU e 3BE3]TbI, IAHETHI, HX
BUIMMOE JIBUKEHUE

https://m.edsoo0.ru/TNS5KWOTY

122

Comnneunas cucrema. CoJHIIE.
ComnHeuHast akTHBHOCTb.
Ucrounuk sneprun ConHia u
3BE3

https://m.edsoo.ru/UGLWTUXUH

123

3BE37bI, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
"crieKTpaJbHbIN KJIacc —
CBETUMOCTB"

https://m.edsoo.ru/1XHH46BIR

124

3Be3/1bI IJIaBHOMI
[IOCJIEOBATEILHOCTH

https://m.edsoo.ru/IF3TMPI01

125

BuyTrpennee ctpoeHue 3BE31.
CoBpeMeHHbIe TTPECTaBICHUS O
MIPOUCXOXKICHUH U DBOTIOIIUHI
CouHiia 1 3B€31. DTallbl )KU3HU
3BE3 ]

https://m.edsoo.ru/Y3MJO6ZTY

126

Mneunsiit [Tyt — Hama
lamaxtuka. TUIIBI TaJIaKTHK.
UEpHble ObIPBI B IAPAX FaJaKTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacummpenue
Bcenennoii. 3akon Xa06ma.
Teopust bonbioro B3phiBa.
PennkToBOE M3ydeHue

https://m.edsoo.ru/UCGDOBD7Y

128

MacmtabHas cTpyKTypa
Bcenennon. MeraramakTrka

https://m.edsoo.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie npoOiembl
aCTPOHOMUH

https://m.edsoo.ru/\WCAIUBA2Q

130

du3nuecKkuii MPakKTUKYM 110 TEME
"UccnengoBanne MarHUTHOTO
MTOJIST MOCTOSTHHBIX MAarHUTOB"
ninn "McciaenoBanue CBOMCTB
beppoMarHeTuKoB" WM
"NccnenoBaHue NEHCTBUSA
MOCTOSTHHOI'O MarHuTa Ha paMKy
¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

Du3HYECKH IPAKTUKYM 110 TEME
"U3mepenue cuiabl Amnepa" nim
"M3yueHue 3aBUCUMOCTH CHJIbI
AMIiepa OT CHJIBI TOKA" UIIH
"OnpeneneHne MarHuTHON
MHAYKLIAN HA OCHOBE U3MEPEHUS
cuiibl Ammiepa”

https://m.edso00.ru/567ERZSQT

132

Pu3N4ECKUN MPAKTUKYM 110 TEME
"UccnenoBanne sBICHUS
AJEKTPOMArHUTHOM MHIYKIUU"
unu "OnpeaeneHue HHIYKIHU
BUXPEBOI'0 MAarHUTHOI'O MOJIs"

https://m.edso00.ru/6041U180D

133

Pu3HYECKUl MPAKTUKYM I10 TEME
"HccnenoBanue sIBICHUS
camounaykuuun" unu "Coopka
MOJIEN AIEKTPOMAarHUTHOT O
reHeparopa"

https://m.edsoo.ru/FNW63917S

134

Du3HYECKH IPAKTUKYM 10 TEME
"N3mepeHue rmepruoaa CBOOOTHBIX

https://m.edsoo.ru/GAXGUGIKA



https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA

KOJICOAHU HUTSHOTO U
MPY>KUHHOT O MasiTHUKOB"

135

®u3HUECKHl MPAKTUKYM 110 TEME
"I[IpeoOpa3oBanme SHEPTUH B
NPYKUHHOM MasiTHUKe"

https://m.edsoo.ru/SJI3HWUJFI

136

DuU3HUECKH IPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOro
TOKa Yepe3 M0CIe10BaTEIbHO
COENVHEHHBIE KOHIEHCATOP,
KaTyIIKY U pe3ucTop" uimu
"UccnenoBanne paboTh
HCTOYHHKOB CBETa B LIENU
IIEpEMEHHOr 0 ToKa"

https://m.edsoo.ru/LNOY8MGT9

137

®u3nuecKkuii IPaKTUKYM 10 TEME
"N3yueHune napaMeTpoB
3BYKOBOW BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

Pu3HUECKHl MPAKTUKYM 10 TEME
"N3MepeHne nmokasarens
MIpeJIOMJICHHS CTeKIa" Uin
"Tlonryuenune uzoOpakeHus B
CHCTEME U3 IIJIOCKOI'o 3epKaja U
JTUH3BI"

https://m.edsoo.ru/PSFJZF82U

139

®uznuecKknii TPaKTUKYM IO TEME
"NccnenoBalnue 3aBUCUMOCTHU
(OKYCHOI'O pacCTOSIHUS OT
BellleCTBA (Ha IPUMEPE KUIKUX
muH3)" unu "U3mepenue
(OKYCHOTO paCCTOSIHUS
paccenBarMIUX JUH3"

https://m.edsoo.ru/Q0Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

140

PuU3HUECKHI IPAKTUKYM 110 TEME
"HaGnroaenue nudpaxkiuu,
UHTEep(EepeHIINN U MO PU3ALUN
cBeta"

https://m.edsoo.ru/RIEYWY7CM

141

du3nueckuii MPakKTUKYM 10 TEME
"Onpenenenne UMITyJabca U
SHEPrUH PENATUBUCTCKUX YaCTHUI]
(mo doTorpadusMm TpekoB
3apsKEHHBIX 4acTHUIl B
MarHMuTHOM MoJie)"

https://m.edso0.ru/OTLRWY3PW

142

Du3HYECKH IPAKTUKYM 110 TEME
"N3mepenne nocrosinHou [lnanka
Ha OCHOBE HCCIIEOBAHUS
dotorddexra" nm
"HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA 4€pe3 CBETOAUOJ OT
HarnpspkeHus "

https://m.edsoo.ru/Y34AXONLN

143

Pu3N4ECKUN MPAKTUKYM 110 TEME
"UccnenoBanue cnekTpa
pa3peKEeHHOr 0 ATOMApPHOr 0
BOZIOPOJIa U U3MEPEHUE
noctosiHHOM Punoepra"

https://m.edsoo.ru/8PYJEZYBO

144

®u3HYECKH IPAKTUKYM 110 TEME
"UccnenoBanue paano0akTUBHOTO
¢doHa C UCTIOIB30BAHUEM
nosumerpa umm "M3ydenne
IIOTJIOIIEHN OeTa-4yaCTHIL
aJTrOMUHHEM"

https://m.edso0.ru/C3HI5S5E4

145

DuU3HYECKH IPAKTUKYM 10 TEME

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

"Habmonenus 3B€31H0ro Heba
HEBOOPYKEHHBIM I'J1a30M C
HCIO0JIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHHU M JIJISL OTIpeieTIeHUs
MOJIOKEHUSI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aus CeBepHOro
HoJylapus U sipKue 3BE3/1b1" Win
"HaGmonenus B teneckon JIyHsl,
IIJIAHET, TYMaHHOCTEHN U
3BE3/IHBIX CKOIJIEHUI"

146

O0001IeHNE U cCUCTEMAaTH3aLU
3HaHu#. Poib pusuku u
ACTPOHOMHH B IKOHOMHUYECKOM,
TEXHOJOIrHYCCKOM, COIUAILHON 1
THYECKOU cepax AessTeTLHOCTH
YyeaoBeKa

https://m.edsoo.ru/ XABKPSEJ3

147

O06o0menue u cucTeMaTH3anus
3HaHui. Ponb u Mecto pusuku u
aCTPOHOMHU B COBPEMEHHOU
Hay4YHON KapTUHE MUDPA

https://m.edso0.ru/G145HQT3IW

148

O0001IeHNE U cCUCTEMAaTH3aLHs
3HaHui. Poib ¢pusznueckon
TEOpUH B POPMHUPOBAHUU
MPEICTaBJICHUH O (PU3HUECKOU
KapTHHE MUPa, MECTO
(bu3nUecKoil KapTUHBI MUpPa B
o011eM psily COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX

https://m.edso0.ru/AOX66 XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

MPEACTABICHUIN O IPUPOAE

149

O00011IeHIE U CUCTEMATH3ALHS
sHaHui 1o teMe "Kunematnka"

https://m.edsoo.ru/34RK44YVZ

150

O0001IeHNE U CUCTEMATH3aLU
sHagui o reme "Kuuemartuka"

https://m.edsoo.ru/EOD18OQOXGW

151

O06o0mIeHre U CHCTEMaTH3aIUS
3HaHui no teme "Iunamuka"

https://m.edsoo.ru/VTQF4AUOXU

152

0O0001IeHnE U CHCTEMAaTH3ALHS
3gauui 1o teme "CraTuka
TBEpIOro reina"

https://m.edsoo.ru/A5CPSEJHX

153

O0001IeHNE U cCUCTEMAaTH3aLHs
3HAHHUH 110 TeMe "3aKOHEBI
COXpaHEHHS B MEXaHUKe"

https://m.edsoo.ru/7A6P6FWC2

154

O0001IEHNE U CUCTEMATU3ALIMS
3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJISIPHO-KUHETUY €CKOI
Teopun”

https://m.edsoo.ru/JRCSWNXDH

155

O000I11IEHNE U CHCTEMATH3ALIMS
3HAHUM T10 TEME
"TepmoauHamuka. TenuioBbie
MalIuHe!"

https://m.edsoo.ru/10P456\WQO8

156

O0001IeHNE U CUCTEMAaTU3aLIUS
3HaHUU 10 TeMe "ArperaTHsle
cocTosIHUA BemecTBa. Da3oBEIe
nepexons”

https://m.edsoo.ru/VVOTG69RUR

157

O00011IeHNE Y CUCTEMATH3ALIHS
3HAHUM 11O TeMe "DIEKTpuIecKoe
mmojie"

https://m.edsoo.ru/76P5KZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
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https://m.edsoo.ru/76P5KZV5A

158

0O0001IeHnE U CUCTEMAaTH3aLH
sHagui o teMme "TlocTosTHHBIH
ANEKTpUY ECKUI TOK"

https://m.edsoo.ru/86 VR2HMRJ

159

O0001IeHnEe U CUCTEMAaTH3aLHS
3HaHu# 110 TeMe "Toku B
pa3nu4YHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

O0001LIEHUE U CUCTEMATU3ALUS
3HAHWUHU 110 TeMe "Maramuraoe
mmoie"

https://m.edsoo.ru/30X0JJYUH

161

PesepBHbIii ypok. O0o01meHue u
CHCTEMATHU3alUs 3HAHUH 10 TEME
"DyekTpoMarHuTHast UHAYKIUs"

https://m.edsoo.ru/LUNKZLUR7

162

PesepBubiii ypok. O6o0meHue u
cHCTeMaTH3anus 3HaHU 110 TeEME
"Mexannueckue Konedanusa"

https://m.edsoo.ru/3FO7MLKSL

163

PesepBHbIii ypok. O0o0ImeHe 1
CHCTEeMaTH3allns 3HAHHUH 110 TeMe
"DeKTpOMarHuTHbIC KoJieOaHus"

https://m.edsoo.ru/FM1LEP76S

164

Pe3epBHbIii ypok. O000IIEHUE
CUCTEeMaTu3allyis 3HaHUM 110 Teme
"MexaHn4yecKkue u
3JIEKTPOMAarHUTHbHIE BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

PesepBHbIii ypok. O0o01meHue u
cHCTEeMAaTh3alusl 3HAaHHI 110 TeMe
"Onrtuka"

https://m.edsoo.ru/WJLMATIT6

166

PesepBubiii ypok. O6o0meHue u
cucremMarul3anus 3HAHUHU 110 TEME
"OcuoBel CTO"

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
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https://m.edsoo.ru/FM1LEP76S
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https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBubiii ypok. O6o0meHue u
CHCTEeMaTU3allus 3HAaHHUH 110 TeMe
"KopmyckyisspHO-BOJIHOBOM
nyanusm"

https://m.edsoo.ru/3G6FJ3FFN

168

PesepBHbIii ypok. O600meHue u
CHCTEMAaTH3aIMs 3HAHHUH 110 TeMe
"®uzuka atoma"

https://m.edsoo.ru/HGF8GQ8AS5

169

PesepBHbiii ypok. O6001mieHue u
CHCTeMaTH3alys 3HaHHH 110 TeMe
"®du3nuKa aTOMHOTO sJIpa u
AJIEMEHTapHbIX YacTul"

https://m.edsoo.ru/3RSUU1P8G

170

PesepBHbIii ypok. O0o01meHue 1
crcTeMaTh3alus 3HaHHI 110 TeMe
"DnemMeHTHl acTpoPu3nuKu"

https://m.edso0.ru/GODTDSIRQ

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOIM OBPA3OBATEJBHOM MPOT'PAMMBI10 KJIACC

Kon
NpoBEPsIEMOr0
pe3yJjbTara

10.1

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMepax pojib U MecTo (GU3UKH B (OPMUPOBAHUU
COBPEMEHHON HAay4YHOH KapTUHBI MHUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOM 1€ TEIIbHOCTH JTIOAEH

10.2

VYuuTeiBaTh TPAHUIBl NPUMEHEHHS H3Y4YEHHBIX (U3NYECKUX MOJEIEH:
MaTepuaibHas TOuKa, UHEpLHAJIbHAs CUCTEMa OTcuéra, a0COJIIOTHO TBEPIOE
TEJI0, UICAJIBHBIN I'a3; MOAEIU CTPOCHMS ra30B, )KUAKOCTEN U TBEPABIX TEI,
TOYEUHBIN 3JIEKTPUUECKUI 3apsil — IPU pelieHuu PU3NYECKUX 3a1a4

10.3

PacrioznaBaTh puznueckue siBieHus (IPoIecchl) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KUHETUUECKOM TEOpHUH CTPOECHMS
BEUIECTBA M DJIEKTPOJUHAMUKU: PAaBHOMEPHOE U PABHOYCKOPEHHOE
OpSAMOJIMHEHHOE JBI)KEHUE, CBOOOAHOE MaJCHHUE Tel, JBUKEHHE 10
OKPY)KHOCTH, WHEpIUs, B3auMmoneictBue tei; auddysus, GpoyHOBCKOE
JBIDKEHUE, CTPOCHHE KUIKOCTEH M TBEPABIX TEJ, U3MEHEHHE 00bEMa Ten
IpU HarpeBaHuM (OXJIAXKJIEHUM), TEMJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJICHCalys, MUIABJIEHNE, KPUCTAUIN3alMs, KUIICHUE, BIIAXKHOCTh BO3/1yXa,
MOBBIIICHNE JIABJICHUS ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYJI€, CBS3b
MEXAy MapaMeTpaMu COCTOSHMS I'a3a B M3OMPOLECcax; AIEKTpU3aLus Tell,
B3alMO/JICH CTBUE 3aPsII0B

10.4

OnuceiBaTh MEXaHHUYECKOE ABUKCHHE, UCIIONB3Ys (PU3NUCCKUE BEITHMUUHBL:
KOOpJMHATa, MyTh, IEpeMElIeHIEe, CKOPOCTb, YCKOPEHHE, Macca Tefa, Cula,
UMITyJIbC ~ Tejla, KUHETHYeCKas »SHEeprusi, TMOTEHIHAIbHAS SHEprus,
MexaHudeckas pabora, MeXaHWYeCKas MOIIHOCTb, IpU OMHCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIWYUH, UX
0003HAYEHUS M EAMHHIIBI, HAXOAUTH (OPMYJIIbI, CBA3BIBAIOIIME JIAHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMU
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OnuceiBaTh M3yYCHHBIC TEIUIOBBIC CBOMCTBA TEN M TEIUIOBBIC SIBJICHMUS,
UCHoNb3ysl (PM3MYECKUEe BEIIMYUHBI: JaBJICHHUE Ta3a, TEMIEpPAaTypa, CPEeaHsis
KHHETHY ecKast SHEPrus Xa0TUYECKOT0 JIBYKCHUS MOJIEKYJI,
CpEeIHEKBaJpaTUYHAsl  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEMJIOTHI,
BHYTPEHHsIS dHEprusi, pabora rasza, Kod(Q(GUIHEHT MOJIE3HOTO EeUCTBHS
TENJIOBOTO JBUTATEIIS;, IPU OMUCAHUU TPABUIIHLHO TPAKTOBATh (DM3UUECKHUI
CMBICJI HCIIOJB3YEMbIX BEIUYMH, UX O0O3HAYEHUS W EAMHUIIBI, HaXOIUTh
(GOpMyJIBI, CBS3BIBAIONINE JIAHHYIO (DU3UYECKYI0 BEIUYUHY C JIPYyTUMH
BEITMYMHAM

10.6

OnuceiBaTh  HM3y4yEHHBIE  DJIEKTPUUECKHE  CBOMCTBA  BELIECTBA U
NIEKTPUUECKHUE SIBIEHUS (IIPOLIECCHI), UCHONB3YsSd (PU3NUECKUE BEIMUUHBI:




ANEKTPUUYECKUN 3apsii, DSJIEKTPUUECKOE I10J€, HANpsSHKEHHOCTb IO,
MOTEHIIMAJ, Pa3HOCTh IOTEHIIMAIOB; IPU ONUCAHUU MPABUIIBHO TPAKTOBATh
(bU3NYECKUIl CMBICT UCIOJIb3YEMBIX BEIMYMH, HX 0003HAYEHUS U CUHUIIBL;
yKa3plBaTh ()OPMYIBI, CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C
JOpYTUMH BEIMUYUHAMHI

10.7

aHaJIM3UPOBATH (PU3MUYECKUE MPOIECCHl U SBJICHUS, UCIONb3Yys (prusnueckue
3aKOHBl M MPHUHIMIBL 3aKOH BcemMupHoro tarorenus, |, |l u |1l 3akons
HeloToHa, 3aKOH COXpaHEHMs] MEXaHHYECKOH SHEpruu, 3aKOH COXpaHEHUS
UMIyJbCa, TMPUHIUI CYNEPHO3WLUUU CHJ, TPUHLUUI  PaBHOIPABHS
MHEpPIUATbHBIX CHCTEM OTCU€Ta; MOJIEKYISPHO-KHHETHUYECKYI0 TEOPUIO
CTPOCHHUSI BEIIECTBA, Ta30Bble 3aKOHBI, CBS3b CpPEAHEH KHWHETHYECKOH
SHEPruu TEIUIOBOTO IBMXKEHUS MOJIEKYJl ¢ aOCOIMIOTHOM TeMIiepaTypoi,
NEepBBId  3aKOH TEPMOAMHAMHUKHU; 3aKOH COXPAHEHUS 3IEKTPUUYECKOIo
3apsja, 3akoH KysoHa; mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAXKEHUE M YCIOBHS (TPaHUIIBI, 00JIACTH)
IIPUMEHUMOCTHU

10.8

OOBICHITL OCHOBHEIE MIPHUHIUIIBI JelicTBUS MalluH, HpI/I60p0B u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jinvdaTb yCJ10BuUsd ux 0e30macHoro
HCIIOJIL30BAaHUS B IMTOBCEIHEBHOMN KU3HU

10.9

Brimmonssarts SKCIICPUMCHTBLI IO HCCICOOBAHUIO (1)I/I?>I/I‘~I€CKI/IX SIBJIEHUU U
MpoUECCOB C UCIIOJIb30OBAHHUEM NIPAMBIX U KOCBCHHBIX H3M€p€HHI>i; IIpu 3TOM
dbopMyrpoBaTh MpodieMy (3a7ady) U THIOTE3y Y4eOHOr0 dKCIEepUMEHTa,
COOMpaTh YCTAHOBKY W3 MPEIOKEHHOTO 000PYIOBaHUS, TPOBOJAUTH OIBIT
1 GOPMYIHPOBATH BHIBOIBI

10.10

OcyuiecTBiIATh NpsMbIE U KOCBEHHBbIE M3MEPEHUs (PU3NUYECKUX BEIMUNH;
IIPU ATOM BBHIOMPATh ONTUMAJBHBIA CIOCO0 M3MEPEHHs U HCIOJIb30BATh
U3BECTHBIE METO/BI OLIEHKHU ITOIPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBath  3aBUCUMOCTH  MEXAY (GU3MUYECKUMU  BEIMYMHAMH  C
WCIOJIb30BAaHUEM TIPSAMBIX HM3MEpPEHUH; TIpU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUpOBAaTh  PE3yJIbTaThl  IOJIYYEHHOH  3aBUCHUMOCTH
(¢u3nUecKuX BEJIMYMH B BHJAE TaOiuil U TpaduKOB, JENaTh BBIBOIBI I10
pe3yibTaTaMm UCCIIETOBAHUS

10.12

CobuoaTh npaBuia 6€30MaCHOTO TPy/ia TP MTPOBEICHUH HCCICI0BaHUHN B
paMKax  y4eOHOro  OSKCIEpPUMEHTa, Y4eOHO-HUCCIICHAOBATEILCKOM U
MPOCKTHOM JICATEILHOCTH C UCIOJIb30BAHUEM H3MEPUTEIBbHBIX YCTPOUCTB U
J1a60paTOPHOTO 000PYIOBAHHUS

10.13

Pemate pacuérHple 3amadd C SBHO 3aJaHHOW (PU3MUECKON MOJelnblo,
HCIIOJIB3 Yy (I)I/ISI/I'—IGCKI/IG 3aKOHBI 1 IPUHIMIIBI; HA OCHOBC aHalin3a yCJIOBHA
3aJa4uu BI)I6I/IpaTI) (i)I/I3I/ILIeCKyI-O MO/JCJIb, BBIACIATH (1)I/ISI/ILIGCKI/IG BCIIMYNHBI
u (opmyibl, HeoOXonuWMble ISl €€ pelleHHs, MPOBOAUTH PacUEThl U
OLCHUBATH PCAJIBHOCTD ITOJTYYCHHOT'O 3HAYCHH (bHSquCKOﬁ BCJIIMYMHBI

10.14

Pewats Ka4ECTBEHHBIC 3a7a4u: BBICTPanBaTh JIOTHYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYyKIAECHUW C ONOpPOM HAa HU3YYEHHBbIE




3aKOHBbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘~I€CKI/I€ SABJICHUSA

10.15

Hcnonp3oBaTh ~ HpU  pelleHHMH  Y4eOHBIX  3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJOIMM s IOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud W MpeACTaBiICHUs Y4eOHOM M Hay4YHO-IOMYJISIPHOI
uH(popMaIMU, MONYYEHHOM U3 pPAa3NIUYHBIX MCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJIYIaEMYI0 HHPOPMAIIUIO

10.16

[TpuBoANTH MpUMEpPHI BKJIaJa POCCHICKUX U 3apYOSKHBIX YUEHBIX-(DHU3HKOB
B pa3BUTHE HAayKd, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIET0 MHUpPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TEOpETHUECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOW KU3HU
s obecrieueHus: 0€30MaCHOCTH HpU  oOpalleHuu ¢ npudopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, Ul COXPAaHEHHs 310POBbSl U COOIIOEHHS
HOPM 9KOJIOTHYECKOr0 MTOBEIEHHsI B OKpYKatolel cpeze

10.18

PaGorate B rpymnme ¢ BBIOJHEHHEM pPAa3JIMYHBIX COIUATBHBIX POJIEH,
TUTAHUPOBATH PabOTy TPYIIIBI, PAIMOHAIILHO PACIPENCISATh 003aHHOCTH U
IUTAHUPOBATh JICSATEIILHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aJeKBATHO
OLICHUBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBI B peEIICHUE
paccMaTpHBaeMOM PoOIeMbl

11 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTara
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IIpoBepsiemMble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBare/ibHOI MPOrpaMMbl CpeHero o0uero 00pazoBaHus

JleMOHCTpUpOBaTh Ha TIpUMEpaxX Pojib U MecTo (Gu3uku B (popMUpOBaHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH
U TEXHOJOTUH, B MPAKTUUYECKOW MAESITENbHOCTU JIOJEH, IeJIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MU Pa

11.2

YuuTeiBaTh TpPAaHULBl NPUMEHEHHS H3Y4YEHHBIX (U3NYECKUX MOJEIEH:
TOYEUYHBIM JJIEKTPUYECKHM 3apsij, sAepHas MOJEIb aToOMa, HYKIOHHas
MOJI€/1b aTOMHOT'0 Si7Ipa NPH pelIeHnH (PU3NYECKUX 3a/1a4

11.3

Pacno3naBaTh pusnueckue sBiaeHUs (IIPOLECCHI) U O0BACHATH X Ha OCHOBE
3aKOHOB DJJIGKTPOJMHAMUKM U KBAaHTOBOH (U3MKMU: DIEKTpUYEcKas
IIPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JeWCTBUA
TOKa, B3aUMOJIEIICTBE MAarHUTOB, 3JIEKTPOMAarHUTHAsI HHIAYKLUS, JeWCTBHUE
MarHUTHOTO TOJII Ha IMPOBOJHUK C TOKOM U JABWXKYILIMICS 3aps,
AJIEKTPOMAarHUTHbBIE KoJe0aHus u BOJIHBI, NpsIMOJIMHEIHOE
pacrpocTpaHeHHE CBeTa, OTpakeHUe, NpesoMiieHHe, HUHTepdepeHus,
IUdpakiys U MONIpU3alUsl CBETa, JUCHEPCUsl CBETa, (OTODJIEKTPHUUECKUN
apdext (hoTtoaddekT), cBeTOBOE AaBICHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIeKTpa  aToMa  BOAOpOJa,  €CTeCTBEHHas W HCKYCCTBEHHas




PaaArOaAKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHbIE CBOMCTBA BEILECTBA (AJIEKTPUUECKHE, MATHUTHBIE,
ONTUYECKHE, JJIEKTPUUYECKYI0O IPOBOJUMOCTb  pPa3jMUYHBIX Cpel) U
JJIEKTPOMAarHUTHbIE  SIBJIEHUsI  (TIpoOLlecChl), HUCHOJIB3Ys  (pusnueckue
BEJIMYUHBL: AJIEKTPUUECKHM 3apsil, CHJla TOKa, 3JIEKTPUUECKOe HaMPsDKEHNE,
ANEKTPUUECKOE COMPOTUBIIEHUE, Pa3HOCTh moreHnuano, JJIC, pabora
TOKa, WHAYKIWS MarHuTHOro nmojs, cuia Awmmnepa, cuna JlopeHia,
MHAYKTUBHOCTb KaTYIIKH, SHEPrUsl 3JIEKTPUYECKOTr0 M MarHUTHOIO IOJIEH,
Mepuosa U yactoTa KojeOaHUN B KoimeOaTelbHOM KOHTYpE, 3apsl U cuja
TOKa B TMpolecce TapMOHMYECKHX DSJIEKTPOMAarHUTHBIX KoJeOaHUH,
(doKycHOE pacCTOSHHE M ONTUYECKas Cujia JIMH3BL, MNPH OMHCAHUH
MPaBHJILHO TPAaKTOBAaTh (PU3UYECKHI CMBICI HCIOJIb3YEMBIX BEIUYUH, UX
0003HAaU€HUS M EIUHUIBL, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOLINE JAHHYIO
(bU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMU
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OnucelBaTh H3YyYEHHbIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOJb3YS
¢bu3nyecKkne BEINYNHBLI: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JIJTMHA BOJHBI
M YacToTa CBeTa, PHEPrusi U UMMNyJIbCc (OTOHA, MEepuoj] Moiypacnaja,
SHEpPrus CBSA3M AaTOMHBIX sI€p; IIPU OIKUCAHUM IIPAaBUIBHO TPAKTOBATH
(bU3NYECKUI CMBICT HCIOJIb3YEMBIX BEIMYMH, X 0003HAYEHUS U CUHUIIBI;
yKa3pIBaTh ()OPMYIbI, CBSI3BIBAIOLIME MAHHYIO (PU3UYECKYIO BEIUYUHY C
JOPYyTUMU BETUYUHAMU, BBIYHCIISTH 3HaYCHHE (DU3MYECKOI BEIMYNHBI

11.6

Ananu3upoBaTh (PU3NYECKUE TPOLECCH] U SIBICHUS, UCIOJIB3YS (PU3HUecKue
3aKOHbl M TNpUHIUOBL 3akoH Owma, 3aKOHBI IOCJIENOBATENLHOIO H
HapajiesIbHOrO0 COEIMHEHNs IPOBOAHUKOB, 3aKoH J[Ixoyins — JleHna, 3aKoH
AIIEKTPOMArHUTHOM MHIYKIUH, 3aKOH MPSMOJMHEHHOr0 pacnpoCTpaHEeHUs
CBETa, 3aKOHBI OTPAaKCHHsI CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHUE
OiHmreiHa ansg  Qorodddexra, 3aKOH COXpPAHEHUS DHEPrUH, 3aKOH
COXpaHEHUS UMITYJIbCa, 3aKOH COXPAHEHHUs EKTPHUECKOro 3apsia, 3aKOH
COXpaHEHHUs] MaccoBOr0 4Hcia, MOCTyJaTel bopa, 3aKOH paguOaKTHBHOIO
pacriajga; Nmpu 3TOM pa3inyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHa, €ro
MaTEeMaTUYECKOE  BBIPAXKEHHE U yCJOBUsA  (IpaHULbl,  00JIACTH)
IIPUMEHUMOCTHU

11.7

OHpeI[eJ'I}ITL HalpaBJICHUEC  BCKTOpa HMHAYKIMUM  MAr"ivuTHOIO  IOJIA
MMpOBOJHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

Ctpouth M OmMMCHIBATH HM300pa)ke€HUE, CO3aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOH JTUH30M

11.9

BEBINONHATH SKCIEPUMEHTHl MO HUCCIETOBAaHUIO (U3NYECKUX SIBICHUH U
MIPOLIECCOB C HUCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; IIPU 3TOM
dbopmynupoBaTh MpodieMy (3a7ady) U TUIOTE3y y4eOHOTro HKCIEePUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYIOBaHUS, TPOBOAUTH OIBIT
1 (OPMYIHPOBATH BHIBOJIBI

11.10

OCYIHGCTBJ'I?ITB npsAMbIC U KOCBCHHBLIC U3MCPCHUA (1)I/ISI/IIICCKI/IX BCJIIMYHMH,
npu 5TOM BBI6I/IpaTI) OIITUMAJIBHBII CIIOCO0 HU3MCPCHUA U HCIIOJIb30BATH




W3BECTHBIE METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH  (DU3MYECKMX BEJIMYMH C HCIIOJIb30BaHHEM
IPSIMBIX U3MEPEHUM; MIPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (DUKCHPOBAThH
pe3ysibTaThl IMOJYYEHHOH 3aBUCUMOCTH (DM3UYECKUX BEIMYUH B BUJE
TabIUI ¥ rpaUKOB, J1€NaTh BBIBOJIBI IO pe3yIbTaTaM HCCIIEA0BaHUS

11.12

CobnromaTh mpaBuiia 6€30MacHOr0 TPya MPH MPOBEACHUH HCCIEIOBAHUI B
paMKax  y4eOHOro  OKCIepUMEHTa, Yy4eOHO-HCCIENOBATEIbCKOW U
MIPOEKTHOM JIEATEIFHOCTH C UCIOIb30BAHUEM M3MEPUTENBHBIX YCTPOUCTB U
71a00paTopHOro 000PyJOBAHUS

11.13

Pemate pacuérHple 3amadMl C SBHO 3aJaHHOW (pU3MUECKOll Moenblo,
UCTOJB3Ys (PU3NUECKHE 3aKOHBI U MPUHIUIIBL, HA OCHOBE aHajM3a YCIOBUS
3aa4i BBIOMPATh (HU3UYECKYI0 MOJIEIb, BBIIETATh (GU3NUECKUE BETUUMHBI
u Qopmymbl, HeoOXonUWMbIE JUIsi €€ pelleHHs, MPOBOAUTH PACUYETHl U
OLIEHUBATh PEaTbHOCTh MOJYUYEHHOr0 3HaUeHUs (PU3NYECKON BETUNUHHbI

11.14

Pemats KauyeCTBEHHBIC 3a/1a4un: BBICTPANBATh JIOTUYECKU
HEIIPOTUBOPEUMBYIO LENOYKY pACCYyKICHUHW C OINOpPOM Ha H3Y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS

11.15

Hcnonp3oBaTh  Npu  pelIeHHH  y4eOHbIX  3a7ad  COBPEMEHHBIE
MH(OPMAILIMOHHBIE  TEXHOJOIMM s IOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud W MpeACTaBiICHHUs Y4eOHOM M Hay4YHO-IOMYJISIPHOI
uH(popMaIMy, MONYYEHHOM U3 pPAa3NIUYHBIX MCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTYIAEMYIO HH(OPMALIHIO

11.16

OOBSICHATh TPHHIIMIBLI JACHCTBUS MaIlMH, NPHOOPOB W TEXHUYCCKUX
YCTPOMCTB; pa3iauyaTh YCIOBUS HMX O€30MacHOr0 UCIHOJb30BAHUS B
HOBCEIHEBHOI KU3HU

11.17

[TpuBoauTH MpUMeEpPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX y4EHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOILIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOIUHI

11.18

Hcronp30BaTh TEOpETHUECKUE 3HAHUA 1O (U3UKE B MOBCEIHEBHOMN JKU3HU
i o0ecriedeHHs O€30MaCHOCTH IpU  OOpalleHMH ¢ mnpudopamu U
TEXHUYECKUMH YCTPOWCTBAMH, Ui COXPAHEHHS 3JI0OPOBBSI U COOJIIOJCHHS
HOPM 3KOJIOTHYECKOr0 TOBEACHUS B OKPYKAIOIIeH cpene

11.19

PaGotaTth B rpymnme C BBINOJHEHHEM pPAa3JMYHBIX COLMATIBHBIX pOJIEH,
MJIAHUPOBATH padOTy TPYIIBI, PAIIMOHAIBHO PACIPENEsATh 00S3aHHOCTH U
IIAaHUPOBATh JACATCIBHOCTh B HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLCHHUBATHL BKJAaAd KaXJIOro #HW3 YYAaCTHHKOB TPYHIIbl B PCHICHUC
paccMaTpuBaeMoi mpoOIeMbl




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Kox mpoBepsiemoro

pa3aejaa JJIEMEHT A

HpOBepﬂeMble JIEMEHTHBI COACPKAHUSA

OU3NKA U METO/Ibl HAYUYHOI'O ITO3HAHUMA

11

Ousuka — Hayka o mpupoae. HayuHbie MeTOIbI
MO3HaHMS OKpY>Karolero Mupa. Ponb skcrepumenTa
U TEOpUM B IIpolecce MO3HAHUSA IPUPOJBI.
DKcIepuMeHT B (pusuke

1.2

MopenupoBaHue buznIecKrx SIBJICHHUI U
npouieccoB. Hayunble rtunore3nl. ®dusnueckue
3aKOHBI M TEOpUU. [’ paHHIBl NPUMEHUMOCTH
(¢u3nYecKuX 3aKoHOB. [IpMHIMI COOTBETCTBHS.
Porp uw wmecro ¢usukm B hopmupoBaHUU
COBPEMEHHOW  HAy4YHOM  KapTUHBI  MHpa, B
MPAaKTUYECKON JIETENIbHOCTH JIFOJ e

MEXAHUKA

KNMHEMATUKA

211

Mexannyeckoe BUKEHNE. OTHOCUTEIIBLHOCTD
MexaHnuyeckoro asmxkennsa. Cucrema oOTcUéTa.
TpaexTopus

2.1.2

[lepememienne, ckopocTh (CpemHsisi  CKOpPOCTb,
MI'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepHuaIbHON
TOYKH, UX MPOEKIHUHU HA OCH CHUCTEMBbI KOOpPIMHAT.
CrnoxeHue nepeMenieHnit 1 CI0KeHHe CKOpocTel

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE NMPAMOJIMHEHHOE
nBuxkeHue. I'paduku  3aBUCUMOCTHM  KOOpIUHAT,
CKOPOCTH, YCKOPEHHMs, IYTH U IEPEMEIICHUS
MaTepHaJIbHONU TOYKH OT BPEMEHHU

2.14

CBoOonHOE najieHue. Y CKOpeHHE CBOOOHOTO
MageHUs

2.15

Kpuonuneitnoe JIBU)KECHHUE. PaBHOMEpHOE
JABUXXCHUC MaTepHaHBHOﬁ TOYKHU I10 OKPYXHOCTH.
VYrIi10Bast CKOpPOCTh, JIMHENHAsE cKopocTh. Ilepuon u
gacrora. LleHTpocTpeMuTenbHOe yCKOpeHue

2.16

TexHuyeckne yCTpOMCTBA: CIMAOMETD, IABHXKEHUE
CHaps0B, LIECITHbIE U PEMEHHBIE IIEpeaaYn

2.1.7

[Ipaktnyeckue paboThl. M3MepeHHEe MIHOBEHHOM
ckopoctd. MccrienoBaHue COOTHOLIEHHUS MEXKIY




My TSIMH, MPONJEHHBIMU TEJIOM 3a
MocJjeA0BaTebHbIC PaBHBbIE MPOMEXYTKH BPEMEHHU
MpU PAaBHOYCKOPEHHOM JBIKCHHH C HadallbHOM
CKOpPOCTBIO, paBHOW Hymo. M3ydueHune ABHKEHUS
IapUKa B BA3KOM XUIAKOCTH. M3yueHue IBUKEHUS
Tea, OPOLIEHHOT0 TOPU30HTAIBHO

2.2

JANHAMUKA

22.1

IIpuanun ortHocutensHOCTH ['amutes. Ilepseiid
3ak0oH Herorona. THepuuaibHbIe CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuina. [IpyHIun cyneprno3unum cui

2.2.3

Bropoii 3akoH HproTOHA 111 MaTepranbHON TOYKH B
unepunanbHont cucreme orcuéta (MCO). Tperuit
3akoH HbroTOHa 111 MaTepUalibHBIX TOUEK

224

3aKoH BCCMUPHOI'O TAT'OTCHUA. Cuima  TSDKECTH.
HepBa;I KOCMHYECKasA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akon ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHS
CKOJIB)KCHHSI M Crila TpeHHus mokos. KoadduumueHt
TpeHus. Cuna CONMpPOTHUBIICHUS NIPH JIBIKEHUH Tela
B JKUJKOCTH WMJIU Ta3e

2.2.7

[locTynarenbHOo€ ¥  BpalllaTebHOE  JIBH)KEHUE
a0COIOTHO TBEPIOTO Tea

2.2.8

MOMEHT Cuiabl OTHOCHUTEIBHO OCH BpAlICHUA.
[Ine4vo cunel. YcinoBus paBHOBECHS TBEPAOTO TENA B
nCo

229

TexHuueckne yCcTpoucTBa: MOAIUITHUKH, JBUKCHHE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckue pabotbl. M3ydyeHue ABMKEHUS
Opycka 1O HAaKJIOHHOW IJIOCKOCTH TOJ JeHCTBUEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CHUI
yIPYroCTH, BO3HUKAKOMIUX B AedopMHPYyeMOn
Npy>KHHE U PE3MHOBOM 00pasiie, OT BEIMUYMUHBI HX
nedopmanuu. MccnenoBanue yclioBUil paBHOBECHS
TBEPIIOTO Tela, UMEIOIIEro OCh BpaIleHUs

2.3

3AKOHbBI COXPAHEHUSA B MEXAHUKE

23.1

NMnynec  MatepuaabHOU TOYKHU, CUCTEMBI
MaTepHalbHbIX TO4YeK. IMIyJIbC CUIIBI U U3MEHEHUE
UMITyJIbCa Tela

2.3.2

3akoH coxpanenus umnyisca B UCO. PeaktuBHOE
JBUKEHUE

2.3.3

Pa6Gora cunst




2.34

MOoIHOCTS CHIIBI

2.35

Kunernueckast 3Heprus MaTepuaJbHOW  TOYKH.
Teopemao KMHETUYECKON PHEPrun

2.3.6

ITorenuuansHast 3Heprus. [loTeHiManbHas SHEPrus
yIpyro nedopMupoBaHHOU MPYKUHBI.
[ToTeHIMaNbHAS SHEPIHs Teina BOJIM3U MOBEPXHOCTH
3emin

2.3.7

HOTCHHI/I&J’ILHBIC 1 HECIIOTCHIUAJIbHBIC CHJIBI. CBs3b
pa6OTBI HCIMOTCHUHUAJIbBHBIX CHJI C HN3MCHCHHUCM
MEXaHUYEeCKOM OHCPrunu CHUCTEMbI TCIL. 3aKkoH
COXPpaHCHUA MEXaHUYECKOM OHEPIUuun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

Texnuueckue  ycTpoiicTBa: JIBHXKEHHUE  paKeT,
BOJIOMET, KOMEp, IPYKUHHBIN MUCTOJIET

2.3.10

[IpakTueckue padotsl. M3yueHue cBsi3u cKOpocTen
TeJl IpU Heynpyrom yzaape. MccinenoBanue cBsizu
paboThl CUJIBI C HM3MEHEHHEM MEXaHWYECKOH
SHEpPruu Tena

3 MOJIEKVIJIAPHASA ®U3UKA 1 TEPMOINHAMUKA
OCHOBBI MOJIEKYJISPHO-KMHETUYECKON TEOPHU

OcHoBHBIE TTOJIOKECHUS MOJIEKYJISIPHO-

311 KMHETHUYECKOW TeOopuu. BpoyHOBCKOE [BUXKEHME.
Huddysus. Xapaktep IBUKEHHUS U B3aUMOJIeH CTBUS
YaCTUIl BEIIECTBA
Mopenu CTpO€HHsI Ta3oB, JKMAKOCTEH M TBEPABIX

3.1.2 TEJ U OOBSCHEHUE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX MOJENen

313 Macca MOJIEKYJI. KomunuecTtBo BEIL[ECTBA.
[TocTosiHHas ABoraapo

31 314 TenmoBoe  paBHOBecue. Temmepatypa U €€

n3mepenue. [llkana remneparyp Llenscus
Mopnens uneanpHoro raza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJIIPHO-KMHETUUYECKONM TEOPUH UJEaIbHOr0
rasa
AOcomoTHas TeMIieparypa Kak Mepa CpemaHeu

3.1.6 KMHETHYECKOW DHEPrMd  TEMJIOBOIO  JIBM)KCHMS
yactul rasa. llIkana temneparyp KenbBuna

317 VpaBuenne Kraneiipona — MenzaeneeBa. 3akoH
JanpToHa

318 l"azoBbIe 3akOHBL. M30mpOLIECCHI B HI€AIBHOM Ta3e C

MOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCPMA,




n30xopa, n3o06apa

3.1.9

TexHuueckue ycTporcTBa: TEPMOMETP, OApOMETP

3.1.10

[IpakTuueckue pabotel. 3mMepeHne macchl Bo3yxa
B KjaccHOM komHaTe. McciaemoBaHue 3aBUCHMOCTHU
MEXAy TMapaMeTpaMu COCTOSIHUSL pa3peKEHHOro
rasza

3.2

OCHOBbBI TEPMO/IMHAMUKHA

321

TepmonuHaMuueckas cucTeMa. BuyTtpenHss
SHEPrusi TePMOJUHAMHYECKON CHCTEMBI U CIIOCOOBI
€€ U3MEHEHHUS

3.2.2

KomuuectBo Ttenmotel u pabora. BHyTpeHHss
SHEPrusi OJHOATOMHOT O H/1€aIbHOTO rasa

3.2.3

Bunnr TenJIonepeaadu: TEIUIOIIPOBOAHOCTD,
KOHBCKIIHUA, I/I3.Hy‘-ICHI/Ie. TGHHOéMKOCTB TeEJ1a.
VnaenpHasgs  TemnoéMKOCTh,  BemlecTBa.  Pacuér
KOJIMYECTBA TEIIOTHI P TEIUIONepeaaye

3.24

IlepBbiii 3akoH TepMmoauHamMuku. IIpumenenue
MEPBOro 3aKOHAa TEPMOJMHAMHUKHU K HM30MPOLECCAM.
I'padmueckas uaTepnperaus padoThl raza

3.25

Tennosrie MAaIlINHBI. ITpuHUIMTIBI NEeNCTBUA
TEIJIOBBIX MamuH. I[IpeoOpa3oBaHus DHEPruu B
TeruioBbIX MammHaX. Koadduuument monesnoro
nevictBus (nanee — KIIJ1) temnoBoit Mmammnbl. [kt
Kapno u ero KII[]

3.2.6

Bropoii 3akoH TepMmoamHamuku. HeoOpaTuMoCTh
MpoIecCOB B TMpupoae. TennaoBble JIBUTATEINH.
DKOJOTUYECKHE MPOOIJIEMBI TETIOHEPT e TUKHI

3.2.7

TexHuueckue yCcTpoHCTBA: JBUraTelb BHYTPEHHErO
cropaHusi, ObITOBOI XOJIOAUIBHUK, KOHIULIHOHED

3.2.8

[Ipaktnueckue paboTel. M3Mepenue yuenbHOR
TENJIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanne u KoHaeHcanus. VcmapeHue u
KUIIEHUE. YJelnpHas TelioTa MmapooOpa3oBaHMS.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS

3.3.2

AGCoI0THas M OTHOCUTENbHAS BIAKHOCTb BO3AYXa.
Hacelmenssiii nmap

3.3.3

TBépnoe teno. Kpucramnumueckue u amopdHbie
Tena. AHHU30TPONUS CBOMCTB KpucrajuioB. JKuakue
Kkpuctamibl. COBpeMEHHbIE MaTEPUAIIBI

3.34

[InaBnenne w KpucTayuM3anus. Y AeiabHasg TEIJIoTa




riassieHus. CyOaumanus

3.35 YpaBHEHUE TEMIIOBOro OanaHca
Texunueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTHH MOJTy4EHUs
h COBPEMEHHBIX ~ MaTEPHAJOB, B TOM  YHCIE
HAaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH
337 [Ipaktnueckue pabotsl. M3MmepeHHe BIaXKHOCTU
o BO3yXa
4 DJIEKTPOJJUHAMUKA
OJIEKTPOCTATHUKA
411 OnexTpuszauust Tes. OjeKTpuueckuil 3apsa. [IBa
o BHUJIa DJIEKTPUIECKUX 3aPsI0B
412 [TpoBOTHUKH, TUITEKTPUKU U TTOTYIPOBOTHUKH
413 3aKOH COXPAaHEHHUS JIEKTPUUECKOr 0 3apsia
414 B3aunmopneiicTBue 3apsaaoB. 3akoH Kymnona
DneKTpu4ecKoe ToJIe. Hanpsoxéanocts
415 anekTpuyeckoro noiss. IlpuHuMn cyneprno3unuu.
JlvHuY HAPSDKEHHOCTHU AJIEKTPHUYECKOTO OIS
416 PaGora CHIT AIEKTPOCTATUYECKOT O TOJIAL.
o ITotennuan. Pa3HocTs MOTEHIUAIOB
4.1 [IpoBOMHUKM ©  JUDJIEKTPUKH B  TMOCTOSHHOM
4.1.7 BIEKTPUY ECKOM noJe. Jwusnextpuueckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHneHcatop. DJeKTpOEMKOCTH
4138 IJIOCKOTO KOHJEHCAaTopa. ODHEprus 3apsiKEHHOIOo
KOHJIEHCATOPa
Texunueckue yYCTpOMCTBA: 3EKTPOCKOIIL,
419 AIEKTPOMETP, AJIEKTPOCTaTUUECKAs 3aImra,
o 3a3eMJIEHHE  DIEKTPONPHOOPOB,  KOHIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 IIpakTrueckue paboThI. H3mepenne
o 3IEKTPOEMKOCTH KOHIEHCATOpA
[TOCTOSHHBIN DJIEKTPUYECKNI TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYIIIECTBOBAHHS MOCTOSTHHOT'O
421 anekTpuueckoro Toka. Mcrounnku toka. Cuna Toka.
4.2 ITocTosHHBII TOK
4.2.2 Hanpspkenue. 3akon Oma 11l yyactka Lenu
423 DNEKTPUIECKOe CONPOTHUBJIEHUE. YaenbHOE
o COIPOTHBJICHHE BEIIECTBA
424 [TocnenoBarenbHOE, MapalIeIbBHOE, CMEIIAHHOE




COCAMHCHUEC MPOBOAHNUKOB

425

Pabora snektpuyeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOH.IHOCT]':» QJICKTPUYICCKOI'O TOKa

4.2.7

anekTponaBwkymass cuna (mamee — OJC) wm
BHYTPCHHEE CONPOTHBJICHHE MCTOYHHUKA TOKA.
3aKkoH OmMma TUTSt MOJIHOM (3aMKHYTOH)
anekTpuyeckoi menu. Koporkoe 3aMmbikanmne

428

DNeKTpOHHast MPOBOAMMOCTb TBEPABIX METAJUIOB.
3aBUCUMOCTb ~ CONPOTUBIEHHMS  METauIOB  OT
TemrnepaTypbl. CBEpXIIPOBOIAUMOCTD

4.2.9

DnexTpuyeckuii TOok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

4.2.10

[HonynpoBonuuku. CoOCTBEeHHass H MPUMECHAs
IIPOBOAUMOCTH IOy POBOAHUKOB. CBolicTBa p-N
nepexoza. [lonynpoBoiHUKOBbBIE TPUOOPHI

4211

DNEKTPUIECKUN TOK B AIEKTPOJIUTAX.
DJIEKTPOIUTUUECKAS TUCCOLUAIUA. DIEKTPOIIU3

4212

DJIEKTpUYECKU TOK B razax. CamMoCTOSTENbHBIA U
HECAMOCTOSITENIbHBIN  pa3psan. Pa3jauyHble THUIIBI
CaMOCTOSTENILHOT 0 paspsaaa. Monnus. [1nazma

4213

TexHnueckne ycTponcTBa: aMIEpMeETp, BOJIbTMETD,
peocTaT, NCTOYHUKH TOKA, 3JIEKTPOHATPEBATEIIbHbIE
pudopsl, 3IEKTPOOCBETUTEIbHBIE npudopsI,
TEPMOMETP CONPOTUBIIEHUS, BAaKyyMHBId JHUOI,
TEPMU CTOPBI u doTope3ucTopsl,
MTOJIyIIPOBOJHUKOBBIN AU O/, TAJIbBAHUKA

4.2.14

[IpakTnueckue paborsl. M3yueHue cMelmaHHOTO
COEIMHEHHS PE3UCTOPOB.

N3smepenne OJIC ucroyHuka TOKa U €ro
BHYTPEHHETO CONPOTUBIICHUS. Habmonenue
JJIEKTPOJIM3a

11 KVIACC

Kon Koanposepsiemoro

pa3iaejaa JJIE€MEHTa

HpOBepﬂeMble IJIEMEHTHBI COACPIKAHUSA

4 OJIEKTPOJIMHAMUKA
43 MAT'HUTHOE I1OJIE. QJIEKTPOMAI'HUTHAS MHAYKIWA
' 43.1 Tlocrosguurnie MAarHUTHI. B3aumonaelictBue




IIOCTOAHHBIX MarHuTOB

MarnutHoe noJie. BEeKTop MarHMTHOM WHIYKIUU.
[Ipynnun cynepnosuuuu. JIMHUM MarHUTHOU

4.32 UHAYKIMU. KapTuHa TMHUA MarHUTHOW MHIYKLIHHA
TIOJISI IOCTOSTHHBIX MAarHUTOB
MaruuTHO€E 1oje NpoBOJHMKA ¢ TOKOM. Kaptuna
JWHUHA TIONS JAJMHHOTO TPSMOTO MPOBOAHHKA U
4.3.3 3aMKHYTOr'0 KOJbLIEBOI'O NPOBOJHUKA, KATYIIKU C
TokoM. OmbiT  Opcrega.  B3aumopeiictBue
MIPOBOJTHUKOB C TOKOM
434 Cuna Amnepa, €€ MOAYyJIb U HalIpaBJICHHUE
Cuna Jlopenma, e€ MOIyJib U HalpaBlE€HUE.
435 JBrmkeHue 3apsyKEHHOW YacTULbl B OJHOPOIHOM
MarHuTHoM mnoJje. Pabora cumsl Jlopena
4.3.6 SIBNCHME 3JIEKTPOMArHUTHOW WHYKIIUH
437 [ToTrok BEKTOpa MarHUTHON UHAYKIUH
438 OJC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOM
e unaykuuu Papanes
Buxpesoe snextpuueckoe noue. C uHayKIHA B
4.3.9 MPOBOJIHUKE, JBIDKYIIEMCS IOCTYIATEIbHO B
OJIHOPOJAHOM MAarHUTHOM I0JIE
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOoCTh. SIBnenue camounnpykuuu. IC
e CaMOWHTYKIINH
43.12 DHeprusi MarHUTHOT'O MOJIsI KATYIIKH C TOKOM
4.3.13 DNeKTpOMarHuTHOE MoJIe
Texnuueckue ycTpoiicTBa: MOCTOSHHbIE MarHUTBHI,
43.14 ANIEKTPOMArHUTHI, JIEKTPOJABUTATEIb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTULl, HHIAYKI[MOHHAS M1€Yb
[IpakTueckue paboTel. V3yuyeHue MarHUTHOIO
MoJsl KaTyuku ¢ TokoM. MccnenoBanue neicTBUs
4.3.15 IIOCTOSSHHOI'O MAarHuTa Ha pPaMKy C TOKOM.
UccnenoBanme  sBICHHUS  SJIEKTPOMATHUTHON
WHIYKIAH
5 KOJIEBAHU S Y1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHU A
Konebartenshast cucrema. CBoOOAHBIE KONIEOaHNUS.
5.1.1 lapmonnyeckue xonebanms. Ilepmon, dacroTa,
>1 aMIUATy1a U asza KoeOaHui
5.12 [Ipy>xuHHBIN MassTHUK. MaTeMaTHYECKUII MasTHUK
5.13 VYpaBHeHue rapMOHHYECKHX KoJieOaHUH.




Kunematnueckoen  QUHAMHYECKOE  OIMCAHUE
K0J1€0aTeIbHOr0 IBUKEHUS

[IpeBpamienne »sHepruM MpU TapMOHUYECKHUX
konebanusx. CBA3p  amMIUIMTYapl  KoJjeOaHUi

>.14 WCXOHOW BEIMYUHBI ¢ aMILUTUTYIAaMH KoJeOaHui
€€ CKOpOCTH U YCKOPEHHUs
KonebaTenpHbiit KOHTYP. CBoOomubIe
JJIEKTPOMAarHUTHbIE KONeOaHUs B  HUACATHHOM
5.15 KOJIEOaTEIbHOM  KOHType. AHaJloTus  MEXAy
MEXaHUYECKUMHU " AIIEKTPOMATHUTHBIMHU
konebanusmu. @opmyina Tomcona
516 3aKOH COXpaHEHHMs] DJHEPrud B  HUICAIBHOM
o KOJIe0aTENEHOM KOHTYPE
Brinyxnennbie MeXaHUYeCKue KosiebaHusl.
5.1.7 Pezonanc. Pe3onancHas kpuBas. BpIHyXIeHHbIE
AJIEKTPOMArHUTHBIE KOIECOaHHUS.
518 [Tepemennsiii Tok. CUHYyCOMAATbHBIN TTE€pPEMEHHBIM
o TOK.
519 MoIHOCTh TEPEMEHHOTO TOKa. AMILIUTYIHOE U
o JEICTBYIOIEE 3HAYEHUE CHUIIBI TOKA U HATIPSKEHUS
Tpancpopmatop. IlpomsBoacrBo, mepemaya u
norpedieHue AIIEKTPHUYECKON SHEPTHUH.
5110 DKOJIOTHYECKUE  PUCKH  TNPH  MPOM3BOJCTBE
o SIIEKTPHYECKOM SHEPIUH. KynsTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
5111 TexHuueckue YCTPOMCTBA: ceiicmorpad,
o SIIEKTPUIECKHI 3BOHOK, JIMHHUH DJIEKTpOIiepeaay
[IpakTueckue paboThL. HccnenoBanue
3aBHCHUMOCTH MTEpHOAA MaJIbIX KoJeOaHuil rpy3a Ha
5112 HUTH OT JUIMHBI HHUTH U Macchl Tpysa.

HccinenoBanue nepeMeHHOro TOKa B LENU U3
IIOCJIEIOBATEIBHO COCAMHEHHBIX KOHJEHCATOPA,
KaTyIIKU U PE3UCTOPA

5.2

MEXAHWYECKHUE U SJIEKTPOMATHUTHBIE BOJIHbI

MexaHn4eckue BOJIHBI, YCIIOBUS

591 pacnpocTpaHeHHs. [lepuon. CkopocTh

o pacrpocTpaHeHus U JIMHa BOJHBL. Ilonepeunsie u
TIPOTOIBHBIC BOJIHBI

599 WuTepdepenums u T dpakus
o MEXaHHUYECKUX BOJH

5.2.3 3Byk. CkopocTh 3ByKa. ['pomMkocTh 3ByKa. BeicoTa




ToHa. TeMOp 3ByKa

5.2.4

ONEeKTPOMarHUTHbIE BOJIHBI. Y CIIOBUS M3Iy4EHUS
AJIEKTPOMArHUTHBIX BOJH. B3aumHasi opueHTanus
BeKkTOpoB E, B 1 v B 31exkTpoMaruuTHoO BoJHE B
BaKyyMe

5.25

CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTpakKeHHE,
MpEJIOMIIEHUE, MOJISIpU3ALus, TG paKIs,
unrepdpeperiusa. CKOPOCTh 3INEKTPOMATrHUTHBIX
BOJIH

5.2.6

[Ilxama »7IEKTPOMArHUTHBIX BOJH. lIpuMeHeHue
AJICKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[IpyHUMOBI ~ paguoOCBSI3W M TEJIEBUICHHS.
Panuonokanus. DIEeKTpOMArHUTHOE 3arpsi3HEHUE
OKpY’KAIOIIEN CpeIbl

5.2.8

Texunueckue YCTpOICTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JIMarHOCTHKA B
TEXHUKE M MEIUIIMHEe, pajap, pPaadonpuéMHUK,
TEJIEBU30P, aHTeHHa, TenedoH, CBU-neun

5.3

OIITHUKA

5.3.1

[IpsmonuHeliHOE  paclpOCTpaHEHHE CBeTa B
OIHOpPONHOM cpene. JIyd cBeta

5.3.2

Otpaxxenue cBera. 3aKOHbI OTpPaKEHHUsS CBeTa.
[TocTpoenue n300pakeHuit B MIIOCKOM 3epKaiie

5.3.3

IIpenomnenue cBeta. 3aKOHBI IPEJIOMIICHUS CBETA.
AOCOIIIOTHBIN MOKa3aTellb IPEIOMIICHUS

5.34

ITonHoe BHYyTpeHHee oTpaxkeHue. IlpenenbHbin
YTOJI IOJTHOT'O BHYTPEHHETO OTPAKEHUS

5.35

,HI/ICHCPCI/IH cBeta. CII0KHBIA COCTaB O€I0ro CBETA.

IIser

5.3.6

CoOuparoniye M pacceuBarolye JIMH3bL TOHKas
nrH3a. @OKYCHOE PacCTOSIHUE W ONTUYECKasl CHJIA
ToHKOM JsMH3BL. IlocTpoenue wu3o0pakeHuit B
coOMparoIMX U pacceuBarolux JuH3ax. Popmysa
TOHKOW JTUH3LI. YBEIUUEHHE, JaBaeMOe JIMH30M

5.3.7

IIpenensi MPYMEHUMOCTHU reoOMETPUY ECKOM
ONTHKHU

5.3.8

NuTepdepennus cBera. KorepeHTHbIE HCTOYHUKHY.
Ycenosus HAOIIOIeHUS MaKCHMYMOB u
MUHUMYMOB B HHTEep(EepPEHIMOHHONW KapTHUHE OT
IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB

5.3.9

Hudpakuus ceeta. [Audpakmuonnas pemérka.




YcioBue HaOIIOACHUS TIaBHBIX MAKCHMYMOB TIPH
NMajicHi  MOHOXPOMAaTHYEeCKOro  CBETa  Ha
TUHPAKIIUOHHYIO PEIIETKY

5.3.10 [Tonspuzauus ceera
TexHuueckue YCTpOMCTBA: OUKH, ayma,
5311 ¢doroanmapar, M POEKIM OHHBIH amnrapar,
o MHUKDPOCKOII, TEJECKOI, BOJIOKOHHAs OIITHKA,
nudpakiroHHas peréTKa, MOJIIPOUT
[Ipaktnueckue pabotTel. M3mepeHue mokazarens
5312 MPETOMIICHUSI. UccnenoBanue CBOWCTB

H306pa>KeHHﬁ B JIMH3aX. Ha6J'IIOJleHI/Ie AUCTICPCUN
CBCTa

3JIEMEHTbI CHELIMAJIBHOW TEOPUM OTHOCUTEJIBHOCTU

6.1

rpaHHHBI IIPUMCHHUMOCTHU KJIACCHY ECKOM
MCXaHUKH. HOCTyJ'IaTLI TCOPUU OTHOCUTCIIbHOCTU:
HHBApUAHTHOCTbL MOAYJIA CKOPOCTH CBC€Ta B
BaKyyM¢€, IIpUHOUITI OTHOCUTCIIbHOCTHU OHHIITEHHA

6.2

OTHOCUTENLHOCTD OJIHOBPEMEHH OCTH.
3aMe/yieHue BpEMEHU U COKpAICHUE JIJTMHBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOIHOMN YaCTUIIBI

6.4

CeBsi3p  Maccel C DOHEprued W HMITYJIbCOM
CBOOOJIHOM YaCTHIIBI. DHEPrusi MOKOS CBOOOIHOM

HJaCTHIbI

KBAHTOBAS ®U3NKA

7.1

BJIEMEHTbI KBAHTOBOM OIITUKU

7.11

®ortonbl. Dopmyna Ilmanka CBSI3M 3HEPruu
¢oToHa € €ro 4acToToil. DHeprus M UMIYJIbC
(dhoToHa

7.12

OtkpoiTHE U HccaenoBanue GoTorddexTa. OnbIThI
A.T'. CroneroBa. 3akoHbl poToddpexra

7.1.3

VYpaBHenue OiiHmTelHa I8 (hoTodddekTa.
«Kpacnas rpanuna» ¢potodddekra

7.1.4

Hasnenue ceera. Onbitel [1.H. JleGenena

7.15

XHUMHUYECKOE ICUCTBUE CBETA

7.1.6

Texnuueckue yCTpOMCTBA: (hoTOdNIEMEHT,
(dhoTomaTUMK, CoTHEUHas OaTapesi, CBETOIUO]]

7.2

CTPOEHUE ATOMA

721

Monens atoma Tomcona. Onbitel Pesepdopaa mo
HCCIIEZIOBAHUIO CTpoeHus aToMa. [ImanerapHas
MO/IeJIb aTOMa

71.2.2

[Tocrymatel bopa. WM3nydeHne u mMOTJIOLIEHUE




(OTOHOB NpHU IEpPexXoJe aToMa C OJHOI0 YpPOBHS
sHepruu Ha Jnpyroil. Buael cnektpoB. CriekTp
YPOBHEMN 3HEPruu aToma Boaopo/ia

7.2.3

BousiHoBble cBoiicTBa wactul. Bosnbl ne Bpoits.
KopnyckynspHo-BonaHoBo# ayanusMm. [udpaknus
3JIEKTPOHOB Ha KpHCTaJuIax

724

CrioHTaHHOE ¥ BBIHYXKICHHOE  U3JIyuy€HHE.
YcTpoiicTBO M TpUHIKT pabOTHI 1a3zepa

7.2.5

TexHUYecKkre yCTPOMCTBA: CHEKTPAJIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBII KOMITBIOTED

7.2.6

[IpakTnueckue paloTBHI. Habmonenue
JMHENYaToro CIeKTpa

7.3

ATOMHOE AP0

7.3.1

Mertonbl HaOJII01eHUS u perucrpanuu
3JIEMEHTAPHBIX YACTHUIL

7.3.2

OTkpeiTue paanoaktuBHOCTH. OnbITH Pezepdopaa
10  ONpPENECIICHHUI0 COCTaBa  PaJUOAKTHBHOIO
u3nydenus. CpoiictBa anb(a-, Oera-, ramma-
U3JydeHus. BiusiHue pagroaKk THBHOCTH Ha YKHUBbBIC
OpPraHU3MBbI

7.3.3

OtkpeiTHe mNpoTOHa U HeWTpoHa. HykioHHas
Monenb snpa [eiizenOepra — MBanenko. 3apsn
sapa. MaccoBoe uncio siapa. Mzoromnsl

7.3.4

Anbda-pacnaa. DJEKTPOHHBIH U TO3UTPOHHBII
Oerta-pacnas. I'amma-u3nydeHue. 3aKoH
paTmoaKTUBHOIO pacnajaa

7.3.5

DHeprus CBsi3u HYKJIOHOB B sipe. SIAepHbIe CHITBL.
Jedext Macchl siapa

7.3.6

SAnepublie peakuu. JleneHne U CHHTE3 sSIep

7.3.7

Anepubii  peakrop. TepMosnepHBI — CHHTES.
[IpoGsieMbl M MEPCIEKTUBBI SIIEPHON 3HEPreTUKU.
OKOJIOTMYECKHE ACIIEKTHI AJIEPHON SHEPreTUKU

7.3.8

DneMeHTapHble 4acTullbl. OTKPBITHE MO3UTPOHA.
DyHIaMEH TAIbHbIE B3aMMO/IE€H CTBUS

7.3.9

TexHuueckne yCTpoOMCTBA: JO3MMETpP, Kamepa
Bunbcona, saepHblii peakTop, aToMHasi 6omba

7.3.10

[IpakTnueckue paboTel. MccnemoBaHue TpPEKOB
yacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3Bé3nmnoro neba. Co3Be3nmsi, sIpKue 3BE3BI,
IUTAHETHI, UX BUANMOE IBHKEHHUE




8.2

Conneunas cucrtema. IlnmaHersl 3eMHOW TpymNIibL
[InaHeThI-TUTaHTBl U UX CIYTHUKHU, KapPIMKOBBIE
maneTsl. Manbie Testa COTHEYHOW CUCTEMBI

8.3

Connne, ¢dorochepa um armochepa. CosHeuHas
AKTUBHOCTH

8.4

Ucrounuk sneprun ConHila v 38€31

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETHMOCTD, panuyc, TeMIepaTypa, nX
B3aMMOCBSI3b. J(Marpamma «CreKkTpanbHbIi Kjlacc —
CBETUMOCTDBY. 3BE3NEI TJIaBHOM
MOCJIE0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTD) ISt 3BE3] TJIaBHOM
IOCJICA0BATEIIFHOCTH

8.6

Buyrpennee crpoenne 3BE3n. CoBpeMeHHbIE
HpGI[CTaBJ'ICHI/ISI 0 HpOI/ICXO)KI[eHI/II/I 1 DBOJIIOIIUA
ComHna v 388311, DTanbl )KU3HU 3BE3]

8.7

Muineunsiii [Iyts — Hama [anaktuka. CrnupaibHas
cTpykTypa ['anaktuku, pacnpenenenue 3B€31, raza
n neui. [lonoxenne u nuxenne ConHoa B
lanaktuke. Ilnockas u chepuyeckas MoACUCTEMBI
lanaktukmu

8.8

Tunel ranmakTtuk. PagumoranakTUKW W KBa3apshl.
UYEpHble OBIPHI B IApaxX ralaKTUK

8.9

Bcenennasi. Pacmmpenne BceenenHoi. 3akoH
Xa60ma. Paz0Oeranue ramaktuk. Bospact u paanyc
Bcenennon, teopust bonbmoro B3peiBa. Mojenb
«ropsuel Beenmennoi». PenmnkToBOE N3mydeHne

8.10

Maciurabnast CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménneie po0IeMbI
aCTPOHOMUU




ITPOBEPAEMBIE HA EI'D 110 PU3UKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon
NPoBepPsIeMOro
TpeOoBaHus

IIpoBepsiembie TPeGOBaHUS K NMPeIMETHBIM Pe3yJibTaTaM 0CBOECHHS
OCHOBHOI1 00pa30BaTe/ILHO NPOrpaMMbl CpeHero o01ero
oOpa3zoBaHus

1

ChopMupoBaHHOCTh yMEHHUH pacro3HaBaTh (U3MUYECKUE SIBICHUS

(HpOHCCCBI) 1 OOBSICHATL UX HA OCHOBE H3Y4YCHHBIX 3aKOHOB

BHaHeHI/IC OCHOBOITOJIararoIuMu (1)I/I3I/I‘-I€CKI/IMI/I IIOHATHUAMU n

BCIIMYMHAMMH, XaPaKTCPU3YIOIIUMHU (bPISI/I‘IeCKI/Ie IMpoHeCChl

ChopMupOBaHHOCTh YMEHHH MPUMEHSITH 3aKOHBI KJIACCHYECKOU
MEXaHHKH, MOJIEKYJISIPHOU buzuku u TEPMOANHAMUKH,
ANIEKTPOAMHAMUKH, KBAHTOBOW (DU3WKM I aHAIW3a U OOBSICHEHUS
SABJICHUN MHUKpPOMHUpA, MAaKpOMHpa M MEraMHpa, pas3jinyaTbh YyCJIOBHS
(rpaHuIBI, 00NACTH) TPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB, TOHUMATh
BCceoOIMiA XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB U OrPAaHUYEHHOCTb
UCTONb30BAaHUSI YACTHBIX 3aKOHOB; aHANM3UPOBATh (PHUIUUECKUE
MIPOLIECCHI,  MCIIOJB3Yysl  OCHOBHBIE  IOJIOXKEHUS, 3aKOHbl U

3aKOHOMCPHOCTHU

C(i)OpMI/IpOBaHHOCTB YMCHHA pa3/indatb YCJIOBUA NPUMCHUMOCTH

Mojenelt (PU3NYecKuX Tell ¥ MPoLeccoB (SBICHUMN)

ChopMupoBaHHOCT, yMEHHS peliath pacy€THbIE 3aJayd C  SBHO
3aJJaHHOW M HESBHO 33JlaHHON (U3NYECKO MOJEbI0: Ha OCHOBAaHUU
aHalM3a YCIOBUS BBIOMpAaTh (U3MYECKHME MOJENH, OTBEYAIOIIUe
TpeOOBaHUAM 33/1a4H, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
W TOoCTynarel  (U3MYECKUX  TEOpUM  TNPH  HMCHOJIB30BAaHUU
MaTEeMaTUYECKUX METOAOB pEIICHUs 3a7ad, MPOBOAUTH PAacCUEThl Ha
OCHOBAHMHM HWMEIOIINUXCA JaHHBIX, AHAIU3UPOBATH PE3YJIbTAThl WU
KOPPEKTHUPOBATh  METOABl  PEIICHUs C y4ETOM  TOJYYEHHBIX

pe3yJIbTaToB

Pemarp xauecTBeHHBIE 3a7add, TPeOYyIOIIMEe MPUMEHEHUS 3HAHUU U3
pa3HBIX Pa3/eNoB IIKOJBHOIO Kypca (U3MKH, a Takke HHTerpauuu
3HAaHUM M3 JpPYrUX MPEIMETOB E€CTECTBEHHOHAyYHOIO IMKJIA!
BBICTPAaWBaTh JIOTMYECKYI LEMOYKY PACCYXKAEHUH C OMNOpoM Ha

HN3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (buanecxne SABJICHU A




Bnanenue OCHOBHBIMHU METOJaMHU HAy4YHOT O TIO3HAHUS,
UCIIOJIb3YEMbIMH B (DM3HMKE: TPOBOAUTH TPSMbIE M KOCBEHHbBIC
U3MepeHuss (U3MYECKHX BEIMYMH, BBIOMpPAs ONTHUMAJbHBIA CIIOCOO
U3MEPEHHSI M UCIOJIb3Ysl M3BECTHBIC METO/ABI OLICHKH IMOrPEUIHOCTEH
U3MEpPEeHUN, TPOBOAMUTH HCCIENOBAHHE 3aBUCHMOCTEH (U3NYECKUX
BEeIMYUH C WCIOIB30BAaHUEM TPSMBIX H3MEPEHUH, OOBSICHSITH
MOJTyYCHHBIC PE3YJIbTAThl, UCIONB3Ysl (PU3UUECKHE TCOPHH, 3aKOHBI U
TIOHSATHS, U JIeNIaTh BBIBOJBI, COOJIIOIATh MpaBuia 0€30MacHOro Tpyaa
IIPU MPOBEICHUHU UCCIICAOBAHUN B paMKax y4eOHOro 3KCIIEpUMEHTa U
y4eOHO-NCCIIEIOBATEILCKOM  JCATENBHOCTH  C  HCIIOJIb30BaHUEM
HUQPPOBBIX  M3MEPUTEIBHBIX  YCTPOMCTB M J1a0OpaTOpHOro

o0opyaoBaHUs

ChopMupoBaHHOCTP ~ YMEHUH  aHAIM3UPOBATb W OICHUBATH
MIOCJIC/ICTBUS OBITOBOM M MPOU3BOJCTBEHHOH JICSITEIBHOCTH YEJIOBEKa,
CBSI3aHHOM C (DU3MYECKUMHU IPOIECCAMHU, C TMO3HMIIUN IKOJIOTHYECKOM
0€30MIacCHOCTH; MpeCcTaBICHU I o paloHaIbHOM
MPUPOJIONOIB30BAHUN, A  TaKkkKe  pa3yMHOM  HCIOJIb30BaHUU
JOCTMKEHUM HayKH W TEXHOJOTMH [JIs JaJIbHEHIIero pa3BUTHS

4eJI0BEYECKOro 00IIecTBa

OBnazneHue pa3IUYHBIMU crioco0amMu  paboTel ¢ HH(pOpMaIuei
¢u3nYecKkoro  CoAaepKaHus C  HMCHOIb30BAaHHEM  COBPEMEHHBIX
UH(MOPMAITMOHHBIX TEXHOJOTHI;, pa3BUTHE YMEHHH KpPUTHYIECKOTO

aHaJIM3a U OLIEHKH JJOCTOBEPHOCTH MOTy4aeMOl HH(POpMALIUU

10

ChopMupOBaHHOCT, ~ YMEHHH  NPUMEHSTh  OCHOBOIIOJATAIOIINE
aCTPOHOMHMYECKHE TMOHATUSA, TEOPHUM M 3aKOHbl JJIsI aHaIu3a |
00BsICHEHHs] (PU3NYECKUX MPOLECCOB, MPOUCXOAAIIUX Ha 3BE3NAX, B
3BE3IHBIX CUCTEMAaX, B MEXKIaJAKTUYECKONM Cpelne; JIBUKEHUS

HeOeCHBIX TeJl, DBOMIOLNH 3BE31 U BeenenHoit




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID

O ®PU3UKE
Kon Kon
pa3aeJia/te ) (9 (4 IIpoBepsieMbIii 3JIEMEHT COACPKAHUSA
MBI HTA
1 MEXAHHUKA
11 KNHEMATHUKA
111 Mexannueckoe aBHkeHre. OTHOCUTEIbHOCTh MEXAaHUYECKOTO
o newkenus. Cucrema orcuéra
MarepuanbHas TOUYKA.
7z TPAacKTOPHA
E& pamryc-BeKTop:
Fle)= (e ) e ) =(2)),
TpaeKTOpIIA,
IepeMelleHIe: ’O/ :
112 ‘ﬁ‘}_-:‘;('fz)_‘;('fl):}_.z _}—.1: X
= (Ax, Ay, A2),
OyTE.
CroKeHIe nepemememli'l:
A =40y + A7,
CKopoCTh MaTEepUaIbHON TOUKHU:
_AF .
v=— =T, =[U1_.U1_.U_].
At [y o S
Ax , . .
v, =—1| =X/, aHAJIOIIYHO v, =V,, U.=Z/.
FAY o P ’
113
CroxeHne CKOpocTeil: &, =0, + 0, .
Brruncnenne nepemeienus ¥ NyTH MaTepUaibHOW TOYKH IIPU
NPSMOJMHEWHOM JBHUKEHUU BIOJb OCH X MO rpaduKy
3aBHCUMOCTH Vx(t)
114




“ . AD ~,
VekopeHIle MaTepHansHOI TOYKIL: d = — =y'= [n
Af |y
Au . ; -
a =—7= =(v, ). aganormaHo a, =(v, )’, a.=(v.)’
Af o r
PaBHOMEpHOE NPSIMOJIMHENHOE IBUKCHHE:
x(t) = xg + Voxt
115
U (t) — vgx = const
PaBHOYCKOpEHHOE MIPSIMOIMHEUHOE JBUKEHHUE:
at-
x(t)=x,+u,t +——
v(t)=v, +at
116 a, = const
U;.T - Lﬁ‘:r = EH.T [""’-2 _""’-1]
U he U-\
TIpu NBIGKEHINI B OIHOM HAIIPABISHHH IYTh S =1 2
CBoOonHOE azieHne. Y CKOpeHne CBOOOHOTO MaICHUS.
Vi 13 ﬁo
117
Mo o
9] Xo ‘t'.r

JIBrxenue Tena, OpoIIeHHOro Mo/ YoM 0 K TOPH30HTY:




[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

1.1.8

KpuBonuneitnoe aBmxkeHue. J[BrkeHne MaTepraibHON TOUKH
10 OKPY’KHOCTH.
VYrnoBas v TUHEWHAST CKOPOCTh TOYKHU:

v =wR

[Ipu paBHOMEPHOM ABUKEHUU TOYKH MO OKPYKHOCTHU

w=—=2mv
T T

. LleHTpoCTpeMUTEIbHOE YCKOPEHUE TOUKH:

Qayc =f=w2R

. IlomHOE ycKOpeHne MaTepHallbHON TOUKH

1.1.9

TBépI{OC TCII10. HOCTyr[aTeJ'II)HOC W BpallaTCJIbHOC IBHIKCHUC

TBEPAOTO TENA

1.2

TMHAMUKA

121

HNuepunansubie cucrembl orcuéra. IlepBoiii 3akoH HproToHa.

[TpuHiun otHOcuTenpbHOCTH ["amuies

1.2.2

Macca tena. ITmoTHOCTE BelecTna:

m

P=7

1.2.3

Cua. [TpuHIIMD Cyniepno3unuy CUIL:

- - -

FpaBHOL[eﬁCTB =F +F+..
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Bropoii 3akon Herotona: nist matepuanbHoit Touku B UCO

g -

F, =ma

Ap = FAt
npu

F = const

1.2.5

-—

‘Fii ﬁ?l

Tperuit 3axkoH HproTOHA 1)1 MaTepuanbHbIX TOYEK:

>

Fipy = —Fy

1.2.6

3aKOH BCEMHUPHOI'O TITOTCHHS: CUJIBI MPHUTSHKCHUS MEXIY
TOYEUYHBIMU MAaCCaMH PABHBI
mim;
R2

F=G

Cunma TSKECTH. HeHTp TSHKECTH Tejla. 3aBUCHUMOCTD CHIIBI
TSHKECTH OT BBICOTHI h HaJl TOBCPXHOCTHIO IIJIAHCTHI paanyCoOM

RO:
GMm

"9 = Re + )2

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
FE, = —kx

128

Cuna tpenus. Cyxoe TpeHue.

Cuia TpeHHsI CKOJIbKEHUS :
Ep = uN

Cuna TpeHust MOKosI:




Koaddumuent tpenus

[aBnenue:
L
1.29 =—=
P=75
1.3 CTATHUKA
L
F
MOMEHT CHJIbl OTHOCUTEIBHO OCH BpallleHUS:
131
M| = FI, toe | — muieuo cust
F
OTHOCHUTENBHO  OCH,  mpoxomsmed  gepe3  Touky O
NEepIEeHANKYIIPHO PUCYHKY
Lentp macc Tena. LleHTp Macc cucTeMbl MaTepUaIIbHBIX TOUEK:
myry + myry+...
Tym =
m; + my+...
132
B ogHOponHOM 101€ TKECTH
(g = const)
LIEHTP Macc Tejla COBHAAAET C €ro LIEHTPOM TSHKECTH
VYcnoBus paBHoBecus TBEpnoro Tena B UCO:
[M+M,+..=0
133

\[}:"1+F2+...=[J

3akon Ilackais

[aBnenue B xuakoctu, nokosuieiica B MCO:

p =po+pgh

3akoH ApxuMmena:

-
>

FApx = _PBbITeCH




€CJIM TeJIO U KuAKOCTh nokositcs B MCO, To

FApx = ngBbITeCH

VYciaoBue nmiaBaHus TEN

3AKOHBI COXPAHEHIMS B MEXAHUKE

NmMmnynsc MaTepruaabHON TOUKU:

- -

p=mv

HNMmynbc cucteMsl Tem:

p=p +p2t..

3aKOH U3MCHEHUS 1 COXpaHCHUSA UMITYJIbCA:

B UCO

Ap = A(pl + p2+' . ) = FlBHeLUHAt + FZBHeHjHAt+' -

B CO , ecnin
Ap =A(p; +p+...) =0
, €CITH

- -

FlBHeLLIH + FZBHeLUH+- ..=0

PeakTuBHOE IBUXXEHUE

AF ¥
Pabora cuiiel Ha MaJIOM MepeMeIeHUHN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax
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()]
Mo1HoCTb CUIBL:

€CIIU 3a BpeMs
At

pa60Ta CHUJIbI UBMCHACTCA HAa , TO MOIIIHOCTDH CHUJIBI

Ad
P=— =F-vu-coso
'&r Ar—sl

1.4.6

Kunernueckast 3HEprus MaTepuaabHON TOUKHU:
: mv?  p?
KHWH 2 zm
3aKOH U3MEHEHUS KNHETUYECKON S3HEPTUU CUCTEMBI

MatepuasibHbIX Touek: B MCO AEkun = Al + A2 + ...

1.4.7

[ToreHumnansHas 3Heprus:
JUISl TOTEHUUAJIBHBIX CUJT

A12 = E1n0TeHu - E2n0TeHu__ AEHOTeHu

HOTCHHI/IaJ'IBHaSI OHCPIrus MaTepHaHBHOﬁ TOYKHU B OJHOPOJIHOM
ITIOJIC TAXKCCTHU:

EHOTeHu =myg h

[TorennuanbHas SHEPrus ynpyro aeOpMUPOBAHHOTO Tefa:

kx?
EHOTeHu = T

1.4.8

BaKOH HN3MCHCHUA U COXpPaHCHUA MEXaHUYECKOU OHCPIruu:
Euex = Exen * Enoresn.
B IICO AEyex = Asgcex nenoremn. can,
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHMYECKUE KOJIEBAHHM A 1 BOJIHBI

151

T'apMoHHnueckue KoJieOaHus MaTepruaibHOoN TOYKHU.
Amnnuryna u dasa konebanuii. KunemaTnueckoe onvcaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
I7Ie X - CMEIIEHUE U3 PaBHOBECH .
JnHamMuueckoe onucaHue:

ma, = —kx,

rie
k = mw?

. DTO 3HAYUT, 9TO
E, = —kx.

DHepreTryecKkoe onucaHue (3aKOH COXpaHEHUS MEXaHUYEeCKOH

SHEPIrun):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b aMIUTUTYABl KOJIEOAHWH CMENICHHS MaTepHabHON

TOYKHU C aMILTUTYIaMHU KOJICOAHHH €€ CKOPOCTH U YCKOPEHUS:

Upe =04, @ =04

152

[lepuon u yacrora konebaHUM:

Hepnon MaJIbIX CBO60)IHLIX KoJIEOaHMM MaTeMaTHYECKOIO

MasiTHUKaA:

T=ZIJI
g

[Tepron cBOOOAHBIX KOJIEOAHUM MPYKMHHOT'O MasiTHUKA!

m
T =2m |—

k
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BBIHY)KIICHHBIC xonebanus. Pesonanc. PezonancHas KpuBas

154

ITonepeunsie u IIPOJIOJIbHBIE BOJIHBI. Cxopoctb

pacnpocTpaHeHUs U AJIMHA BOJIHBIL:

v
A=vT =—
v

WuTepdepenuns u nudpakuus BOIH

155

3Byk. CKOpOCTb 3ByKa

MOJIEKVYJIAIPHAA ®U3NUKA. TEPMOJVMHAMUKA

2.1

MOJIEKYJIAIPHAS ®U3UKA

211

Mopnenn cTpoeHus ra3os, )KMAKOCTEW M TBEpABIX Teil. IlycTs
TepMOJIMHAMHYECKass cucTema (Tteno) coctoutr u3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KoJIM4ecTBO BellecTBa

N m

v =
Ny

rae
Ny

— 4ucino ABoraapo, M — Macca CUCTeMBI (Tena),

u

— MOJIApHad MacCa BCIICCTBA

212

TenmoBoe JABUKCHUEC aTOMOB U MOJICKYJI BEIICCTBA

2.13

BzaumopeiicTBrEe YacTHI] BEIIECTBA

2.14

Huddysus. BpoyHoBckoe nBrKeHne

2.15

Mopens nneansaoro raza 8 MKT

2.1.6

CBs3p MEXKIy aBICHUEM U CPEAHEH KMHETUYECKON SHEpruen
IIOCTYINATEIbHOIO TEMJIOBOIO JBHKEHUS MOJIEKYJ MIEAIBHOIO

rasa (ocuoBHoe ypaBHeHue MKT):




- KOHIICHTPALIUSI MOJIEKYJI

2.1.7 AbcomoTHas Temneparypa: T =t+273K

CBsi3b TEMIIEpaTyphl ra3a co CpeaHeld KMHETHYECKON sHepruen

IMOCTYNATCIBbHOI'O TCIIJIOBOI'O ABHIKCHHA €0 MOJICKYJI:

5

5

218 e k- PP
L2 2

219 VYpaBuenue p = nkT

MOHGHB HUACAJIIBHOT'O ra3a B TCPMOJUHAMUKCE!

( Vpaprerse Merreeesa — Kareipora
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH

VpaBueHne MeHeneeBa — KianeiipoHa (IpHMeHI)

3AIICIH):
oV =""RT =vRT =NkT, p=PXL
2.1.10 M H

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%NICT = iﬂRT:wJ:%pV

2

3akoH J{ampTOHA [T JABJICHUS CMECH pa3peKEHHBIX I'a30B:

2111 p=p1+pt..

H3omnpoliecchl B pa3pekeHHOM Ta3e C MOCTOSHHBIM YHCIOM

9112 MostekyJ1 N (¢ TOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA V):

uzorepma (T = const): pV = const ,

n3oxopa (V = const):




p
= = const
T

n3obapa (p = const):

= const

N <

['padmueckoe npeacraBienne u3omnporeccoB Ha pV-, pT-u VT-
JarpaMmax.

OOBenrHEHHBIN Ta30BbIA 3aKOH:

pV ;
T = cons

JJI1 ITIOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

HacpilieHHBIE W HEHACHIIIEHHBIE Imaphl. KauectBennas

3aBUCUMOCTDb IIJIOTHOCTH M AABJICHUS HACBIICHHOI'O Ilapa OT

2113 TEMIIEPaTypbl, UX HE3aBUCHUMOCTh OT O0BbEMa HACBHIIIEHHOTO
napa
BrnaxHocTs Bo3ayxa.
OTHOCHTENbHAS BIAXKHOCTD:
¢ _ pnapa (T) _ pnapa (T)
2114 Bl pHaCbIH.[Hapa (T) Bl pHaCbIH_[l'[apa (T)
2115 M3MeHeHune arperaTHbIX COCTOSHMM BEILECTBA: MCIAPEHHUE U
o KOHJICHCAIIUsl, KUTIEHUE KUIKOCTH
H3MeHeHue arperaTHbIX COCTOSIHMM BEILECTBA: MJABJICHHUE U
2.1.16
KpUCTAJIM3alUs
2.1.17 [IpeobpazoBanue sHEPrun B Ga3oBbIX MEpexoaax
2.2 TEPMOJANHAMUKA
22.1 TernnoBoe paBHOBECUE U TEMIIEpATypa
2.2.2 BuyTtpennsis sueprus
Tennonepenaya kKak crmocod W3MEHEHHs] BHYTPEHHEW SHEpruu
2.2.3 0e3 coBepuieHusi paborbl. KoOHBEKIHs, TEMIONPOBOIHOCTD,
U3JIy4eHHue
2.2.4 KonuyecTtBo TennoTsl.




YnenpHasa TEIIOEMKOCTD BEIIESCTBA C:
Q = cmAT

2.25

VYnenvHas Temtota mapoodpaszoBanus L: Q = Lm.
YaenbHas TemoTa miaBieHus A Q = Am.

VYaenpHas TEI0Ta Cropanus Torumaa ¢: Q = gm

2.2.6

OnemeHTapHas paboTa B TEpMOJIUHAMUKE:
A = pAV

Brruncnenue paboTsl 1o rpaduky mporecca Ha pV-auarpamme

2.2.7

[IepBblil 3aKOH TEPMOIUHAMUKH:

Q12 = AUy + A1 = (U — Uy) +Aq;

Anna0ara:
Q12 = 0= Ay, = (U; — Uy) = AUy,

2.2.8

Bropoii 3axon Tepmoaunamuku. Heobpatumele mporeccsl

2.2.9

[TpuHumne! nerictBus reniaossix Mammd. KIT/L:
Aum _ Qnarp _|qun| —1— |me'[|
[0

) )

X Harp ZHarp X Harp

n:

2.2.10

MaxkcumanbHoe 3Hauenne KITJI[. Hukin Kapno:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

2211

YpaBHEHUE TEIIOBOro OanaHca:

Q]_ +Q2+Q3+:0

OJIEKTPOAMHAMUKA

3.1

OJIEKTPMYECKOE I1OJIE




3.11

DnexTpuzanus Ten U e€ MPOsSBICHUS. DIEKTPUUECKUN 3apsil.

JIBa Buaa 3apsna. DJeMEHTapHbIM 3JIEKTPUUYECKUN 3apsi.

3aKOH COXpaHEHHUS IIEKTPUIECKOT0 3apsaaa

3.1.2

Bzaumoneiictue 3apsaoB. Toueunsie 3apsanl. 3akoH Kyiona:

B OTHOPOAHOM BCIIECTBEC C HHSHGKTqueCKOﬁ

MMPOHUIACMOCTBIO

4>

F:k|{?1|'|:}: __1 _|‘-'_;"1|'1
&r” 4mes, 17

3.13

9J'I€KTpI/ILIeCKOC none. Ero gelictBue Ha

3apsiabl

QJICKTPUYICCKUC

3.14

HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O ITOJIA:

-

. F

qnpoﬁﬂblﬂ

[Tone ToueuHoro 3apsaa:

OAHOPOAHOC IT0JIC:

E = const.

Kaptunsl muHUi HAanpsKEHHOCTH 3TUX MOJIEH

3.15

IToTeHIMANBLHOCTD QJICKTPOCTATHYCCKOI'O ITO0JIA.

Pa3zHoCTh MOTEHIIUAIOB U HAIIPSIAKEHUE:
A1z = q(P1 — P2) = —qAp = qU.

[lorennuanpHas OHEPrus 3apszia B 3JICKTPOCTATUYCCKOM I10JIC:

W =q¢




ITorenmuan SJICKTPOCTATUYCCKOI'O ITOJIA:

¢_K
T q

CBs13b HaprDKéHHOCTI/I IoJi1 MU PAasHOCTH IIOTCHUHAJIOB JJIA

OJTHOPOJIHOTO 3JIeKTpocTaTryeckoro mojst: U = Ed

3.1.6

[IpuHIUI Cyneprno3uuyy dJIEKTPUIECKUX TOJICH:

E :El +E2+,¢) =¢1 +¢)2+

3.1.7

HpOBOI[HI/IKI/I B DJICKTPOCTATHUYCCKOM II0JIC.
YcnoBue PAaBHOBCECUA 3apAI0B: BHYTPU ITPOBOJHHKA
ELt=0

, BHYTPHY Y Ha [IOBEPXHOCTH IPOBOJHUKA @ = CONSt

3.1.8

JMDIEKTPUKH B 3JIEKTPOCTATUYECKOM Toje. JudaekTpuueckas

MIPOHHUIIAEMOCTD BEILIECTBA €

3.19

Konpnencarop. D1ekTpoEMKOCTh KOHEHCATOpa:

q
C==
U

9H€KTp0éMKOCTb IIJIOCKOI'0 KOHJACHCATOpA:

£gyS
= =& 0

d

3.1.10

HapanﬂenLHoe COCINMHCHUEC KOHACHCATOPOB:

q=1q +q2+...,U1 = UZ =...,Cnapam—C1 +C2+...

[TocnenoBarenbHOE COCAUHEHNUE KOHCHCATOPOB:

1 1 1
UsUitUp @1 =@ = g — =t ot
IocJa




3.1.11

SHGPFI/I}I 3apPsA’KEHHOI'O KOHACHCATOPA:

_qu _cu* ¢q*

¢ 2 2 2

3.2

3AKOHBI [IOCTOAHHOI'O TOKA

321

Cuia ToKa:

IMocrosuusiii Tok: | = const

Jlnst moctostHHOTO TOKa ( = It

3.2.2

YcoBus CymecTBOBaHMS IEKTPUIECKOTO TOKA.
Hanpsokenne U u DJ1C E

3.2.3

3akoH Oma s ydacTKa Lenu:

I_U
"R

3.24

DIIEKTPUIECKOE COIIPOTUBJIEHUE. 3aBUCUMOCTh
COIIPOTHBJICHUSI OJHOPOAHOTO MPOBOJHHUKA OT €r0 JUJIMHBI U
cedeHus. YIeJIbHOE CONMPOTHUBIIEHUE BEIIECTBA.

l
R:pg

3.25

Ucrounuku Toka. 9JIC ncTouyHMKa TOKA:

ACTOpOHHHXCPlJI

E =
q

BHYTpeHHee COIIPOTUBJICHUEC NCTOYHHUKA TOKA

3.2.6

3akoH Oma /1711 TOJIHOM (3aMKHYTOM) asieKTpuueckoi 1enu: E

= IR +Ir, oTkyna




3.2.7

Hapanneanoe COCAMHCHUEC ITPOBOAHHUKOB:

I=11+12+..,Ul=U2=..,

L A O
Rnapann Rl RZ

HOCJ‘IG,Z[OBaTeJ'IBHOC COCIMHCHUC ITPOBOJIHHUKOB!:
U=Ul+U2+..,11=12=..,
Rl‘[OCJ‘l = Rl + R2+...

3.2.8

Pa6oTa sanextpuueckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenna:
Q = I?Rt

Ha pesucrope

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

3.2.9

MoIIHOCTh QJICKTPUUICCKOI'O TOKA:

Ad _
p==" = U
At |4, 50
TeroBast MOIIHOCTb, BbIIEIIAEMAsl HA PE3UCTOPE:
. UF
P=I"R=—=]U
R

MOoIIHOCTE HCTOYHHUKA TOKA:

3.2.10

CBoOofHBIE ~ HOCHUTENM  JJIEKTPUYECKUX  3apsAoB B
OpPOBONHMKAX.  MexaHM3Mbl  NPOBOAMMOCTH  TBEPHBIX

MCTAJIJIOB, PaCTBOPOB U PACIIJIABOB JJICKTPOJUTOB, TIa30B.




[TonynpoBoanuku. [TonyrnpoBOHUKOBBIN A0

3.3 MATI'HUTHOE I1OJIE
Mexannueckoe B3auMOJeiCTBUE MAariuToB. MaruHuTHOE II10JIE.
BekTtop MarHuTHOM wMHAyKuuU. I[IpuHOMO cCynepno3unuu
MAarHUTHBIX TOJEH:
B = B; + B,+...
3.3.1 v
Jlunun wHAYKIMUW MarHuTHOro mnons. Kaptuna nuHUMM
WHIYKIUU MarHUTHOIO OoJIs M10JIOCOBOT'O u
MOJIKOBOOOPA3HOT O MOCTOSIHHBIX MATHUTOB
OneiT Opcrena. MarHuTHoe mojie MPOBOJHHUKA C TOKOM.
332 KaptuHa nuHUNA MHAYKUMM MarHUTHOIO TOJISL JUJIMHHOIO
MPSAMOr0 MPOBOJAHUKA M 3aMKHYTOI'O KOJBLEBOrO MPOBOAHUKA,
KaTYyILIKH C TOKOM
Cuna Amrnepa, e€ HanpaBlIeHWE U BETUYMHA!
F, = IBlsina
3.3.3 |, rae o — yroJj MeXxay HalpaBJICHHEM IIPOBOJHUKA U BEKTOPOM
B
Cuna Jlopenna, e€ HanpaBJICHUE U BEJIMYMHA:
Fpnop =1 q | vBsina
I7I€ 0. — YIOJl MEX1y BEKTOpaMu
v
3.34
u
B
. JIBM>keHue 3apsDKEHHOM 4YacTHIbl B OJHOPOJHOM MAarHUTHOM
noie
34 OJIEKTPOMATHUTHASA UHAYKIWUA

34.1

IToTOK BEKTOpa MarHUTHON MHAYKIUU:
® =B, S = BScosa




34.2

SIBnenue 3nekTpoMarHuTHOW MHAYKIMK. DJ]C MHAYKIIMU

343

3aKOH 3JEeKTpOMarHUTHOW HHAyKuun Papanes:

AD
E :—E :—t:I:lir
Af—i0

344

{3 .'n'

\r

( &2 =d)

OJIC uHIYKIUH B IPSIMOM MPOBOJHUKE JITHMHOM |,

ABVKYIIEMCS CO CKOPOCTBIO

(vli)
B OJTHOPOJTHOM MarHUTHOM Tone B:
| E; |I= Blvcosa

, TJIe 0. — yroJl MeX1y BekTopoMm B 1 Hopmaibio

-

n

K IIJIOCKOCTHU, B KOTOpOI>'I JIC)KAT BCKTOPLI

>
>

lnv

; €CIIH




TO
| E; 1= Blv

345

IIpaBuio Jlenua

3.4.6

NHAYKTUBHOCTD:

,wm @ = LI
Camonnnykius. 9JIC caMOMHAYKIINHU:

AT
E. =— EL =—1II'
—

3.4.7

9HCpFI/IH MAarnuMTHOI'O I10JIAA KaTyYIIKH € TOKOM:

W_u2
L=

35

OJIEKTPOMATHUTHBIE KOJIEFAHWA 11 BOJIHBI

351

Konebartenbubiii  koHTyp. CBOOOAHBIE 3IEKTPOMAarHUTHBIE

KOoJieOaHUsI B UJI€aJTbHOM KOJI€0aTeIbHOM KOHTYpE:
[9(1) = Guesin{ 0+ 0y

11[?:] =g, = g, cos( wt+qy) =1 cos(at + )

®opmyna Tomcona:

T =2nVLC
, OTKyZa
2m 1
wn=—=—




CBs3b AMIINIMTYAbI 3apsa/a KOHACHCATOpa C aMHHHTYHOﬁ CHJIbI
TOKa IIpH CBOGO,Z[HBIX QJICKTPOMAruuTHBIX KOJeOaHUIX B

u7caJIbHOM KOJe0aTenbHOM KOHTYpE:

Qe = —

C}

3aKOH COXpaHEHHWs DHEPrud B HJACATHLHOM KOJIeOATEIIbHOM

KOHTYpE:
3.5.2
3.5.3 BrIHyK1€HHBIE 3JIEKTpOMarHuTHbIe KosieOanus. Pe3onanc
[lepemennsiii Tok. IIpousBoacTBo, mepenadya u norpedieHUe
IEKTPUY ECKON SHEPTUH
o cu’ LI cu’ LI
+ = mx = =X — const.
2 2 2 2
CBoICTBa AJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTauus
BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE B BaKyyMe:
355 -
ElBlc
356 [IIxana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenune
AJICKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonuHeliHOEe pacnpocTpaHEHHE CBeTa B OJHOPOAHOMU
cpene. Toueunslii ncrounuk. JIyd ceera
3aKOHBI OTPaKEHUS CBETA.
a=p
3.6.2
olp
VA
3.6.3 [TocTpoeHne N300paKEHU B TUIOCKOM 3€pKaJie
3aKOHBI IPEIOMIICHUS CBETA.
3.6.4

IIpenomiienue ceera:

nysina = n,sinf.




AOCOIOTHBIN TTOKa3aTeNb MPEIOMIICHUS:

C
Naec = ;

OTHOCHUTEJIbHBIN IMOKa3aTeb MPETOMIICHHUS
n, 1

nOTH -

1 U2

Xon Jydel B Ipu3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHOIIEHNE 4YAcCTOT W COOTHOLICHHWE JUIMH BOJH IpHU

Hepexoe MOHOXPOMAaTHYECKOr0 CBETa Yyepe3 IpaHuIly paszerna

ABYX OIITUYCCKHUX CPCO:

ny<n, n,
0 o
3.65 [TonHOE BHYTpEHHEE OTpaXKEHUE.
[IpenenbHbIi yroil OJMHOr0 BHYTPEHHETO OTPAXKEHHUSL:
, 1 n,
Sinay, = =—
Noru n
Cobuparonie W pacceuBalomMe JUH3BL. TOHKas JIMH3A.
@DOKyCHOE PaCcCTOSIHUE U ONTUYECKAasl CHJIa TOHKOM JINH3BL:
3.6.6 D !
. . - F
DopMya TOHKO! JIMH3BIL:
3.6.7 1 1 1
—F4—-—=—
d f F




VBenuueHue, JaBacMoe JTUH30M:

h 111

F:—:—

H d

F\ h
f

3

B cnydae paccenBaroieit TMH3bL:

3.6.8

1
DO0=F =—0,
D

[=—=

h If]
H-a ¢

Xoxa myda, MpOUIEANIEro JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K
e€ rmaBHOM onTuueckoil ocu. IlocTpoenue wu3o0pakeHUn
TOYKH M OTpe3Ka NPSAMOH B COOMPAIOIIMX M PACCEHBAIOIINX

JIJMH3aX U UX CUCTEMax

3.6.9

@doroamnmapaT Kak onTUYeCKuil mpubop. ['na3 kak ontuueckas

cucremMa

3.6.

Wntepdepenuns cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJII01eHU S MaKCHUMYMOB u MHHHMYMOB B
UHTEp(EpPEeHIIMOHHOW  KapTUHE OT  JABYX  CHH(a3HBIX

KOI'€pCHTHBIX UCTOYHHUKOB!

P
MaKCHIMYMBI — A=2m—, m=0,£1.£2.£3

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e




Hudpakuus cBera. JudpakuuonHas pemeérka. YCIoBUE
HAOMIOJEHNUs] TJaBHBIX MAaKCUMYMOB TIpU  HOPMAaJIbHOM
NaJieHUd MOHOXPOMATHYECKOr0 CBeTa C JUIMHON BOJHBI A Ha

pemérky ¢ nepuoaom d:

3.6.11
dsingy, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJISPHO-BOJIHOBOU 1Y AJIN3M
411 I'mnoreza M. Ilnanka o kBanTtax. ®opmyna [lnanka: E = hv
®otoHbl. DHEprust PoToHA:
E=hv= he _
=hv=—-=pc
4.1.2
HNmnynbc ¢poToHa:
_E h h
P=C=C ™1
413 ®otorddext. OnbiTel A.I'. CtoneroBa. 3akoHsl hoTodddexra
VYpauenue DifHmrerHa 11 GoToddhdeKTa:
ErbOTOHa = ABbIX0AA + Exynmax
rue,
hc
Ec])OTOHa =hv = 7:
414
hc
ABbeo,qa = hv}(p = /1_

2
mv max

EKHHmax - 2 eU3aH




JlaBneHue cBeTa.

415 JlaBieHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO TOBEPXHOCTh U
Ha MOJHOCTBIO MOTJIOUIAIOIYI0 TOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [InanerapHast Moziesb aToMa
[Tocrynatet bopa. M3nyuenue u mormiomieHue (GOTOHOB MpHU
Mepexo/ie aToMa C OJTHOT'O YPOBHSI SHEPTrUU HA IPYTOM:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Y
JIuneiyaTeie CEeKTPHI.
CrnexTp ypoBHEM 3HEpruu aToMa BOA0pOAa:
4.2.3 13 5
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O AIPA
431 Hyxnonnas mopens siapa I'eiizenOepra — MBanenko. 3apsifg
o anpa. MaccoBoe uncio sigpa. M3otormsl
PannoakTHBHOCTS.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacnan.
DNeKTpOHHBIN B-pacman:
4.3.2
A A 0 -
s X—=7 Y+ je+v,
[To3utponHsIi B-pacman:
A A 0= .
sX—=20Y + e+ v,
IM'amma-uznyuenue
3aKOH paJu0aKTUBHOIO pacnaja:
-t
43.3 N(t) =Ny *2T




Hy'CTb M — Macca paadOaKTHBHOI'O BEIICCTBA. Torna

-t
m(t) =mgy*2T

4.3.4

S nepHeie peakuuu. JleneHre U CUHTE3 saep




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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