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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeAaHEro oOliero o0pa3oBaHUA
pa3zpaboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTeibHOM mporpammebl, mnpenacraBieHHbix B @I'OC COO, a
Takke ¢ yu€TtoMm deaepanbHoil pabodeit mporpammbl Bocniutanus U Konuenuuu
npenogaBaHus yueOHoro npeaMera «dusuka» B 00pa30BaTebHBIX OpPraHU3aLMIX
Poccuiickoit  ®deneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHBIC
pPOrpamMMBl.

[Iporpamma no ¢gu3suke onpeaenser o0s3aTeIbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJEA0BATEILHOCTh U3YyYEHUSI TEM M Pa3JIeIoB
y4eOHOro mpeamMeTa ¢ y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma 1o ¢usnke AaET TPEACTaBICHHE O LENAX, COJAEp)KaHWHU, OOmIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAaHUS ¢ PA3BUTUA OOY4YaIOIIUXCA CPEACTBAMU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd YriiyOJE€HHOrO YpOBHSI IO3BOJISIET pPEaTn30BaTh
3aJ]aul NpOoQPecCHOHAIBHON OPUEHTALIMU, HANPAaBJICHO HA CO3/IaHME YCJIOBUH Ui
MPOSIBIICHHUSI CBOMX MHTEJUIEKTYaJIbHBIX U TBOPYECKHX CHOCOOHOCTEH Ka)IbIM
OoOydJarmMMCsi, KOTOpble HEOOXOAUMBI JJii TMPOJODKEHUS OOpa3oBaHUsI B
OpraHu3anusix MnpodecCHOHANBHOrO 00pa3oBaHUs MO pa3Iu4YHbIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBHOCTSIM.

B nmporpamMe 1o (¢usMke ONpeneistoTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (DU3UKHU Ha YPOBHE CPEIHETO 00IIEro o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Haydno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTkKu TpeOOBaHUUA K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yibTaTaM OOy4aloUIMXCs, OCBOMBILIUX
nporpaMMmy 1m0 (u3MKEe Ha ypOBHE CpelHero ooOimero oOpa3oBaHHs Ha
yrayOiaEHHOM YpPOBHE, SIBJISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Tporpamma o (pusmKe BKITIOYAET:

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

cozepxanue yueOHoro npeamera «dusnkay mo rogam o0ydeHusl.

[Iporpamma 1o @Qu3MKe WMeEeT NPUMEPHBIM XapakTep M MOXET ObITh
UCIOJIb30BaHa YYUTEIAMH (PU3HUKU I COCTABIEHUS! CBOMX PabOUYUX MPOTrpaMM.

[Iporpamma o (u3mKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUUTEIEH U
OPEIOCTaBISIET BO3MOXKHOCTU JUIS  pealM3aluy  pPa3IMYHbIX METOJUYECKUX
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 yueOHOro IMpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cHCTEMOOOpa3yroui
IUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX NMPEAMETOB, MOCKOIbKY (DPU3UUECKHE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmyeckorr reorpadueit M actpoHoMuen. lcmonp3oBaHME W aKTHBHOE
OpUMeHeHne (U3NYECKUX 3HAHUN ONpeAeNIo XapakTep U OypHOe pas3BHUTHE
pazHoOOpa3HbIX TEXHOJIOTMM B cdepe HSHEPreTuKu, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, MOJYy4YE€HHUsI HOBBIX MAaTEPHUAIOB C 3aJaHHBIMU CBOiicTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTHUHBI MuUpa oOydaromierocs, B (JOpMUPOBAHUE YMEHHUH MPUMEHITh HAYyYHBIH
METO/] TO3HAHUS TIPU BHIMIOJIHEHUU UMH YYEOHBIX UCCIEIOBAHUM.

B ocHoBy kypca (hu3MKy Ha ypoBHE CpeHEro oO1iero o0pa3oBaHus MOJ0KEH
pSA UAEH, KOTOPhIE MOKHO pacCMaTpUBATh KaK MPUHUMUIIBI €r0 MOCTPOCHHUS.

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

Hoena zenepanuzayuu. B COOTBETCTBUM C HEW Marepuall Kypca (HU3MKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIisieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pWH, BEILECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzaius NpeanosiaraeT HMCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (PU3MYECKOM HAYKH, OCMBICIICHUE CBSI3U DPa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIEMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dpusuku yriyOoaéHHOTO ypoBHS
MPEAINOIAraeT 3HaKOMCTBO C HIMPOKHUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUNA W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICpP)KAaHMsI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKU M TEXHOJOTMU, a TaKXe OOCYXKICHHUS
Ipo0JIEM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

OcBoeHue coaepkaHusi MporpaMMbl 10 PU3UKE JOJIKHO OBITh MOCTPOCHO Ha
IPUHITMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. s ¢usuku peanusaius dTUx
IPUHIIMIIOB 0a3upyeTcs Ha UCIOJIb30BAaHUU CAMOCTOSITENHHOIO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mporecca. s yriayOiaéHHOro
YPOBHA — 3TO CHCTEMAa CaMOCTOATEILHOIO YYEHHYECKOIO HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OIbITHI NPU H3YYEHUU HOBOIO
MaTtepuana, JJaboparopHbie paboThl U pabOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
nBa crocoba peanuzanuu  (U3MYECKOro TNpakTUKymMa. B mepBoM ciydae
MPaKTUKYM mpoBojauTcs 0o B koHIEe 10 u 11 kimaccoB, 100 mocie mepBoro u
BTOPOrO TOJYrOAMM B KaXJOM M3 3THX KjaccoB. Brtopoil cmocod — 3To
UHTErpaius paboT MpakTHKymMa B CHCTEMY JabOpaTOpHBIX pPabOT, KOTOpPHIC
IPOBOJATCS B Tpoliecce u3ydeHus pasnuena (temsi). [Ipu 3ToM mojg padotamu
NPaKTUKyMa TIOHUMAETCsI CaMOCTOSITEIbHOE MCCIICIOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

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 0COOCHHOCTEN MOYpOYHOTO
IUTAHUPOBAHMUS W OCHamleHusi kabunera Qusuku. [Ipu sTOM obOecrneymBaeTcs
OBJIaJIcHHE OOYYalOIMMUCS YMEHHUSIMU TPOBOJUTH TMpPSMbIE U KOCBEHHbBIC
W3MEPEHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (U3WYECKUX BEIUYUH M TOCTAaHOBKY
OTTBITOB TIO TTPOBEPKE MPE/ITI0KEHHBIX THITOTE3.

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 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HaHUM U3 Pa3HbIX pa3fenoB. [[J1s KadyeCTBEHHBIX 3a7a4
IPUOPUTETOM SIBIISIIOTCST 3a/IaHMsl HAa OOBSICHEHHE/NPEJCKa3aHUe MPOTEKaHUS
(bu3nyuecKuX SIBJICHUI W MPOIECCOB B OKPYKAIOIIECH >KU3HU, TpeOyromue BbIOOpa
dbuznuecKkoi MOACIH SISl CUTYaIluU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ T1pedoBanusimu DPI'OC COO k wmarepualibHO-
TEXHHYECKOMY O0OECIIeUeHUI0 Y4eOHOro mporiecca Kype (M3UKH YriyOJIEHHOTO
YPOBHSI Ha YpOBHE CpeHEro o0Iiero o0pa3oBaHusl JOKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UKM JIOJDKHO OBITH HEO0OXOAMMOE
nabopaTopHOEe OOOPYJIOBaHHME [JIsl BBIMOJHEHUS YKA3aHHBIX B IMPOrpPaMMeE IO
busnKe Y4EeHHMYECKUX OIbBITOB, JAOOPAaTOPHBIX pabOT U padOT MpakTUKyma, a
TaKXe IEMOHCTPAIIMOHHOE 000PY/I0BaHNE.

JleMoHCTpanimoHHOEe 00OpyAOBaHUE (HOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEYMBACT IOCTAaHOBKY
MEPEYNCIACHHBIX B TMporpaMMe 1O (U3MKE KITIOYEBBIX JIEMOHCTPAIMMA  JJIs
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe 00o0pyJa0BaHUE [JISI YUYCHHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAC TEMaTHYECKUX KOMILJIEKTOB M OOECIEeYMBAETCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYyX oOOydalomuxcsa. TeMaTHYecKue KOMILIEKThI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHU AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE LIU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMHU M3y4eHUsI PU3MKHU B 00LIEM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE WHTEpPECAa U CTPEMJICHHS OOY4YaIOIIMXCS K HAYYHOMY
U3YUYEHUIO TPUPOABI, pa3BUTHUE UX HUHTEIUIEKTYyalbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMUpoBaHUE TPENCTABICHUNA O pond (U3UKU [JIST Pa3BUTUSA JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEJICTaBIECHUA O BO3MOXHBIX cdepax Oynyiuen
OpoEeCCUOHANBHON JESTEIbHOCTH, CBSA3aHHBIX C (DU3UKOW, IOATOTOBKA K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JlocTrkeHne 3TUX Leneld oOecreurBaeTcs pelIeHUuEM CIEAYIOIIUX 3a1ad B
mpoliecce U3ydeHus Kypca (pU3uKy Ha YpoBHE CpPEAHEro 00IIero 00pa3oBaHus:

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

dbopMupoBaHuEe YMEHHUI MPUMEHATh TEOPETUYECKUE 3HAHUS AJI1 OOBSICHEHHUS
bu3nueckux SBICHUN B TPUPOAEC W JJIA NMPUHATHUS TPAKTUUECKUX PEHICHUH B
MMOBCEAHEBHOM JKU3HU;

OCBOGHHE CIOCOOOB pEIIEHUS pa3IMYHbIX 3a7ad C SABHO 3aJaHHOMN
dusznueckol MOMENbI0, 3a/lady, MOJAPAa3yMEBAIONIMX CAMOCTOSATEILHOE CO3/IaHHE
¢u3nyeckoil MOJAENH, aaeKBAaTHOM YCJIOBUSIM 3ajjadud, B TOM 4YHCIE 3ajad
UHKEHEPHOT'O XapaKTepa;

NOHUMaHHWE (U3UYECKUX OCHOB W TIPUHIMIIOB JEHCTBUS TEXHUUYECKUX
YCTPOWCTB M TEXHOJIOTUYECKUX MPOIIECCOB, MX BIHMSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBEACHUS
(¢U3NYECKUX OKCIEPUMEHTOB, aHAIM3a © HMHTEpOpeTanuu  uHopMaIii,
OIpeieJICHUs TOCTOBEPHOCTH MOJyYEHHOTO PEe3yJIbTaTa;

CO3[IJaHUE YCJIOBUW MJIsi Pa3BUTHUS yYMEHUN MPOEKTHO-KCCIIEI0BATEIbCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BUTHE UHTEpeca K chepam MpoPecCHOHATLHON NeATeIbHOCTH, CBSI3aHHOM
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydeHus: ydyeOHoro mpeamera «Du3nMkay Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHusl BbIOMpaeTcs OOyYarOUIMMUCA, I[JIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

Ha u3yuenue ¢usuku (yriyOon€HHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HEJEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipennmaraemerii B mporpamMme 1o (DU3UKE IEPEUYCHb J1A0OPAaTOPHBIX U
MPAKTUYECKUX padOT SBIACTCI PEKOMEHJOBAaHHBIM, YYHTENb JelaeT BhIOOD
MPOBENICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIUBHUIYATbHBIX
0COOEHHOCTEH 00yUJaroIuXCsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuyHblid MeTOX TO3HAHMS PUPOIbI.

®dusuka — QyHIaMeHTaIbHAsA Hayka o npupoje. Hayunblit MeTo TO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

OKCHepUMEeHT U Teopus B Ipoliecce Mo3HaHus npupoasl. Habmiogenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBHIE
MU3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

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

MonenupoBanue GpU3NUECKUX SIBICHUN M MPOIIECCOB (MaTepuaibHas TOUKa,
a0CoONIOTHO TBEPAOE TENOo, HACabHAS >KUAKOCTb, WACAIBbHBIA Tra3, TOYECUHBIN
3apsn). ['unoresa. @u3nuecKkuil 3aKOH, TPAHULBI €r0 MPUMEHUMOCTH. Du3nueckas
TEOpHS.

Ponp u Mecro ¢u3uku B (HOpMHPOBAHMU COBPEMEHHOW HAYYHON KApPTHUHBI
MHpa, B IPAKTUYECKOMN IE€ATETbHOCTH JIFOJIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre cuiibl TOKAa W HANpSKEHUs B LIENMH MOCTOSHHOTO TOKa MpH
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1HUGPoBOil aboparopueit nmo ¢usuke. [Ipumepsl n3MepeHus
($u3MUeCKUX BETUYUH MIPU MOMOIIHM KOMIIBIOTEPHBIX JATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanundeckoe nBHKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBH)KEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aJja4l MEXaHUKHU.

Panuyc-BekTop MaTepuaibHOM TOYKH, €ro MPOEKIMM Ha OCH CHCTEMBI
KoopauHar. TpaekTopus.

[lepemelienne, CKOpOCTb (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTEpPUAIBHOM TOYKH, UX IMPOCKIUU HA OCH CUCTEMBI KOOpPIAUHAT.
CroxeHune nepeMenieHuii U CII0KEHUE CKOPOCTEM.

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

CBoOogHoe TmajeHue. Y CKOpeHHe CBOOOMHOro majeHus. [[BrkeHue Tena,
OpOILIEHHOI0 TOJl YIJOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHUSI MaTepUaIbHON TOYKHA OT BPEMEHH U UX TpaduKu.



KpuBonuneitnoe  aBuwxkeHue. JIBkeHWe  MarepuaibHOW  TOYKH IO
OKPYXKHOCTH. YTJOBasg U JHUHEHHas ckopocTh. [lepron m vacrora oOpaiieHus.
LenTpocTpemMuTenbHOEe (HOPMAIbHOE), KacaTellbHOE (TaHT'€HI[MAIbHOE) U MOJHOE
YCKOPEHUE MATEpUAIbHOW TOUYKH.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIUAOMETD,
JNBIKCHUE CHapsJOB, IEMHbIC, MIEeCTepEHYAThie UM PEMEHHbIC IepeayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUSI KMHEMATUYECKUX XapPaKTEPUCTHK
JIBUKEHUS.

CriocoObI HicCIIeIOBAHUS IBUKEHUH.

Mumroctpanus npeaesnbHoro nepexoa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHMEM MEXAHU3MOB.

[lanenuie Tes1 B BO34YX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenne aBukeHUs Tena, OpPOLIEHHOTO TMOJA YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

HanpagiieHre CKOpoCTH MpHU JIBUXKEHUU 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEH, TPACKTOPHM, CKOPOCTEW ABUKEHUA OJTHOTO M TOTO XK€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, nPAKMUKyM.

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

N3mepeHue ycKkOpeHUs: TIpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHYKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH NPU PABHOYCKOPEHHOM
TIBUKEHUU.

N3mepenne  yckopeHHss ~ CBOOOAHOro  maaeHWs  (PEKOMEHIOBAaHO
UCII0JIb30BaHKE ITU(POBOI 1abopaTopun).

N3ydyenune [nBMKEHUs Tena, OpOIIEHHOro Tropu3oHTadbHO. I[IpoBepka
TUNOTE3bl O MPSIMOM MPOMOPLMOHAIBEHON 3aBUCUMOCTH MEXIY JaIbHOCTHIO
MOJETA ¥ HAYAIbHOM CKOPOCTBIO TEJNA.

W3ydyeHne IBUXKEHUS Tejla IO OKPY)KHOCTH C MOCTOSHHOW IO MOJIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa OOpallleHusi KOHUYECKOTO MasTHHUKA
OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.



ITepeiii 3akoH HproTtona. HMHepuuanbHbie cucTeMbl oTcuéra. [IpuHiun
oTHocuTenbHOCTU ["anmunes. HemnepuuanbHbie cucTeMbl OTcuéra (OmpeneseHue,
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 tspxkecTd. 3aBHCHUMOCTH YCKOPEHHUSI CBOOOJHOIO TMaJeHHUsI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHEThl W OT Treorpapuyeckol MmuUpoThl. JIBHKeHHe
HEOECHBIX TeJl U MX CyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tena, aBMXKymierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TPEHUSI CKOJBXEHUS U CHJIA TPEHHS
nokost. Koapduuuent tpenus. Cusia CONpPOTUBICHUS TMPH JABMKCHUU Tella B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe napnenue. Cruita Apxumena.

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

Hemoncmpayuu.

Hab6mtonenre IBUXKEHUS TNl B MHEPIIUATIBHBIX U HEMHEPIIUATbHBIX CUCTEMAaX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenue nByX UMIMHAPOB WM IIAPOB pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cuJl, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOAEHCTBUSA TEJL.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MA/ICHUH.

LleHTpoOeKHBIE MEXAHU3MBI.

CpaBHeHUE CUJI TPEHUSA MTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

N3MepeHre paBHOACHCTBYIOUIEH CUJI IIPU JIBHXKEHHHM OpyCKa MO HAKJIOHHOM
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
pPE3NHOBOM 00paslie, OT UX AePopMaIliH.

N3ydyeHne NBUKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
NErKui OJIOK.

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

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

N3ydeHune IBM>KEHMS Tpy3a Ha Baly C TPEHUEM.

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 TBEpAOMY Teiry. LIeHTp TsxecTn Tena.

VY ciioBus paBHOBECHS TBEPIOTO 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, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue ycinoBUUW PpPAaBHOBECHsSI TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CHII YIPYTOCTH.

N3ydeHue ycTOMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO MIJI0MAAb OMOPHI.

Tema 4. 3axonwl coxpanenusn é mexanuke.

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

MmIysibe CHJIbI M ©3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

MoMeHT uMmIlynbca MaTepualibHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

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

MoOnHOCTb CUJIBL.

Kunernueckass 3Heprusi MarepuajlibHOM Toukd. Teopema 00 HW3MEHEHUU
KUHETUYECKOU SJHEPTUU MATEPUATIbHON TOYKHU.



[loTeHUMaIbHBIE W HENMOTEHUWANbHbIE CWIbl. [loTeHIManbHAsE HHEPrus.
[TotenmnuanbHas sHEeprust ynpyro aehopMHUpOBaHHON NpykuHbl. [loTeHnnanbpHas
DHEpPrus Teiaa B OJHOPOJHOM TpaBUTAalMOHHOM Imone. [loreHnmansHas sHeprus
Tela B TPAaBUTAIMOHHOM T0OJI€ OJJHOPOJHOrO IIapa (BHYTpH M BHE mapa). Bropas
KOCMHMYECKasA CKOPOCTh. TPETh KOCMUYECKAS] CKOPOCTb.

Csi3b  paOOThl HEMOTCHIIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYeCKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyumM sl MACATbHOW JKUIAKOCTH KAK CIEACTBUE 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 IBHXKEHHE.

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, nadbopamopmsie padbomol, npaKmuKym.

N3mepenne nMmnyibca Tena no TOpMO3HOMY ITYTH.

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

CpaBHEHHUE U3MEHEHHUS UMITYJIbCA TEJA C UMITYJIbCOM CHUJIBL.

HccnenoBanne coXxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepenne KWHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS TTOTEHIMAILHON dHEPrUM NPYKUHBI ¢ pabOTON CHJIBI
TPEHUSI.

Omnpenenenue pabOThl CUIIBI TPEHUS] TPU JBHXKCHHH Tella MO HAaKJIOHHOM
IJTIOCKOCTH.

Paznen 3. MosekyssipHas pu3srka U TEpMOAHMHAMMKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU MeOPUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIsIpHO-KMHeTn4Yeckol teopun (MKT), wux
onbiTHOe obOocHOoBanue. Jluddysusa. bpoyHoBckoe aBukeHHE. XapakTep
JNBWKCHUS M B3aUMOJCHCTBUS YaCTUL BellecTBa. MoJenu CTpOeHus TIa30B,
KUJKOCTEH U TBEPABIX TEl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha 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-KUHETUYECKON TEOPUHU: YACTHULIBI
rasza JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJCUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Kmaneiipona. AOcomoTHAs
temrneparypa (mkana temnepatyp KenpBuna). 3akon Jlamerona. M3ompoiieccs B
U7calIbHOM Ta3e C TOCTOSHHBIM KOJIMYEeCTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

CBsi3p  MeXIOy JaBI€HUEM UM  CpeJHEHd  KHHETHYECKOW  dHEeprueu
MOCTYNAaTEAbHOTO TEMJIOBOTO JBHXKEHHUSI MOJIEKYJ HUJEaTbHOro ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH UJI€aTIbHOTO rasa).

CBs13b a0COIIOTHOM TeMIlepaTypbl TEPMOANHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOW SHEPrUeH MOCTYNATENbHOrO TEMIOBOTO ABUKECHUS €€ YaCTHII.

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

Hemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOT'O IBHUKEHUS.

Buneoponuk ¢ 3anuchbio peaqsbHOro OpOyHOBCKOTO IBHXKEHHUS.

Juddysust sxuaKocTen.

Mogens onbita TepHa.

IIputsxkeHne MoIeKyi.

Mojgenu KpuCTaluIM4eCKUX PEETOK.

HaGmonenue u rccnegoBaHue N30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomul, nPaKmMuKym.

HccnenoBanne rmpouecca YCTAaHOBICHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TETJIO00OMEHE MEXy TOpsiueil U X0JI0JHOU BOJIOM.

WN3ydyeHne W30TEpMUYECKOro IMporecca (pPeKOMEHAOBAHO HCMOIb30BaHUE
udpoBoit maboparopun).

N3ydenune n30X0pHOro mporecca.

N3ydyenune nzo0apHoro npouecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuyeckas (TI]) cucrema. 3amaHue BHEUIHUX YCIOBUM IS
TEPMOJAVMHAMHUYECKON cHCTEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJUHAMHUYECKON CUCTEMbI KaK CpPEIHHE 3HAYEHUSI BEJIMYMH, ONMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamMuku. (CaMONpoW3BOJIbHASA — pellaKcalus
TEPMOJANHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogens wuaeaNbHOrO ra3za B TEPMOAMHAMUKE — CHUCTEMa YpPAaBHCHUU:
ypaBHeHHEe MeHnneneeBa—KianeipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEPrUU.
VYcnoBust IpUMEHUMOCTH 3TOM MOJIENU: HU3Kas KOHILIEHTpAIlUsl YaCTHIl, BHICOKHE
TeMIneparypsl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHMU OJHOATOMHOIO HIEAIbHOTO
rasa.

KBazucrarnueckue u HECTaTUUECKUE TTPOLIECCHI.

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

Temmonepenaya  kak  cmoco0 — W3MEHEHUS ~ BHYTPEHHEW  DHEPruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI 0e3  coBepmieHus paboTel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnuectBo Teruorel. TennoéMKoCTh Tenma. YaenpHas W MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maliepa. YaenpHas TEIUIOTa CropaHUs
ToruBa. Pacu€r KommdecTBa TEIIOTHI TpW  Terionepenade. [lorstue 00
aauabaTHOM ITpoliecce.

[lepBbiii 3akOH TepMOAMHAMHKU. BHyTpenHsissi »Heprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl H3MEHEHHMS  BHYTPEHHEH  DHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEpMOAWHAMUKH [IJI1 PABHOBECHBIX MPOLECCOB: Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOAUT
eIMHCTBEHHAs afanabara. AGCOMIOTHAS TeMIepaTypa.

Bropoii 3akoH TEepMOAMHAMHMKHM JUIsI  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXXHO TEepeiaTh TEIJIOTY OT 0oJiee XOJIOAHOTrO Tela K OoJjiee HarpeTomy 6e3
komrnencanuu (Knaysuyc). HeoOpatuMocTs TpUpOAHBIX POIECCOB.

[Tpuanumnel nectus TerioBbix MammH. KIIT/I.

Maxkcumansnoe 3Hauenue KII. Hukn Kapro.

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

TexHnueckrne yCTpONCTBA M TEXHOJIOTHYECKUE MPOLECCHI: XOJOIWIbHHUK,
KOHJIMITMOHED, AU3CIbHBIA W KapOIOpaTOpPHBIM JBUTAaTeNM, MapoBas TypOWHA,
MOJIy4YEHHUE CBEPXHM3KUX TEeMIepaTyp, YTWIM3alUs «TEIUIOBBIX» OTXOJO0B C
UCIOJIb30BAaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPraHUYECKOT0 TOILIIMBA ISl
BBIPAOOTKH «TETIOBOM» U JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3nymHoe orauso.

CpaBHEHUE yIEIBbHBIX TEMIOEMKOCTEN BEIIECTB.



CniocoObl U3MEHEHHUsI BHYTPEHHEN YHEPrUu.

Hccnenosanue aquabdaTHOrO mpolecca.

KomMmnbroTepHble MOJIEIHN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenune ynenbHON TEIIOEMKOCTH.

HccnenoBanue nponecca OCThIBaHMS BELIECTBA.

Hccnenosanue aqnabaTHOro mpolecca.

N3ydeHne B3aMMOCBSI3M JHEPTrUU MEXKMOJICKYIIIPHOTO B3aUMOJCHCTBUSI U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpa3oBanne u KoHmeHcanus. VcmapeHue W KumeHue. Y AelbHas
TEIJI0Ta MapooOpa3oBaHMUSI.

HacpimienHble W HEHachlllleHHblE mapbl. KadecTBeHHas 3aBUCUMOCTD
IJIOTHOCTU W JABJEHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS! OT AaBJICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEJIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPONUS CBOWMCTB
KpuctayuioB. [lnmaBrneHne W KpucTtaumzamus. YJeabHas TEIUioTa IIJIaBJICHHUS.
CyOaumarnus.

Hedopmanuu tBEpaOro tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmariuii.

TermmoBoe pacmmpenne KUIKOCTEH U TBEPABIX Tel, 00OBEMHOE W JIMHEWHOE
pacmupeHue. AHrapMOHHU3M TEIJIOBBIX KOJICOAHHWM YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEPruu B (Ha30BBIX MEPEXOAAX.

YpaBHeHUE TETIOBOTO OaaHca.

[ToBepxHocTtHOe HaTskeHHE. Kod(hPuImeHT MOBEpXHOCTHOTO HATSIKEHUS.
Kanumispuele siBienus. J[aBneHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHnueckne yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL:  KUAKHE
KPUCTAILJIbI, COBPEMEHHBIEC MaTEPUAIBI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenune. Kurnenue rmpu 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 IUJIABICHUS KPUCTAJUIMYECKOTO BEILECTBA.

Buasr negopmarimii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3ydenue 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJA.

N3yuenue CBOMCTB HACHILECHHBIX I1aPOB.

N3mepeHnre aOCOMIOTHOM BIIAXXHOCTH BO3JyXa M OLEHKA Macchl MapoB B
ITIOMEILECHNH.

N3mepenne kor(puLreHTa NOBEpXHOCTHOIO HATSHKEHHUS.

N3mepenne moxyns FOHra.

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

Paznen 4. diekrponuHaMuka.

Tema 1. Inexmpuueckoe none.

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

Bsaumopneiictue 3apsioB. Toueunsle 3apsiabl. 3akoH KyiioHa.

DnekTpuueckoe nojie. Ero neiicTBue Ha 3JIEKTpUYECKUE 3apsIbl.

Hanpsok€aHocte  anmekTpuueckoro  mods.  [IpoOwerit  3apsin.  Jluaum
HANPsLDKEHHOCTH AJIEKTPAYECKOro 1mosst. OMHOPOAHOE dIEKTPUYECKOE MOJIE.

IloTeHIMATBHOCTD 3JIEKTPOCTATUYECKOr0 moJiA. Pa3HOCTP NOTEHIManoB H
HanpspbkeHue. lloreHnmanbHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHMa neKTpocTaTHYeCKOro noisl. CBs3b HANPSHKEHHOCTH IIOJISI U Pa3HOCTH
MOTEHIIMAIOB JUISl 3JIEKTPOCTATHYECKOro Moyl (Kak OJHOPOJHOIO, Tak M
HEOJHOPOIHOI0).

[IpyHOMT CyIIEpNIO3UIINY IIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apstkeHHOM cdepsl. [lone
pPaBHOMEPHO 3apsDKEHHOro no o0béMy mapa. lloime paBHOMEpHO 3apsKEHHON
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN Hanps>KEHHOCTH H3THX TOJEH H
JKBUIIOTEHIUAIBHBIX ITOBEPXHOCTEM.

IIpOBOIHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPsIOB.

JvanexTpuku B DJIEKTPOCTAaTHUYECKOM  TIOJE. Jnanexrpruueckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. IDJAEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpa.

[lapannenbHOE coeMHEHNE KOHIEHCATOPOB. [locnenoBaTenpbHOe COEqUHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHnueckrne yCTPOMCTBA MU TEXHOJIOTHMYECKUE MPOILECCHL: 3JIEKTPOCKOIL,
AIEKTPOMETP, dBIEKTpOCTaTUYECKas 3alluTa, 3a3eMJICHHE DJIEKTPONpuOOpOB,
KOHJIEHCATOphI, TeHepaTtop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DJIEKTPUUYECKOE MOJIE IBYX 3aPSKECHHBIX TIACTHH.

Monens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUECKOM IIOJIE.

DJeKTpocTaTuuecKas 3amuTa.

Y CTpOoNCTBO U JEUCTBUE KOHJICHCATOpA MOCTOSIHHOW Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJIEHCAaToOpa OT  IUIOIIAIH
MIJIACTUH, PACCTOSIHUS MEXITY HUMH U JUIJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOro MOJIA 3apSKEHHOI0 KOHIEHCATOopa.

3apsiaKa U pa3psziKka KOHIECHCATOpa 4YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

OneHka cuil B3aMMOICHCTBUS 3aPSAKEHHBIX TEJL.

Hab6mtoienre npeBpaliieHus YHEPTUM 3apsKEHHOT0 KOHASHCATOPa B SHEPTUIO
U3JIy4eHUSI CBETOAMO/A.

N3ydyeHne npoTekaHusi TOKA B LIENHU, COAECPKALLEH KOHAEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIIMAJIOB (HampspKEeHUs) pu
MOCJIEA0BATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psana KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwiit 31eKmpuyecKuil mox.

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 TMPOBOJAHUKA OT €ro [JIMHBI U IUIOIIA[M IONEPEYHOT0 CEUCHHS.
VY nenpHOE CONPOTUBIIEHUE BEUIECTBA.

[locnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEIMHEHUE ITPOBOIHHUKOB.
Pacuér pa3BeTBn€HHBIX dekTprueckux nemnei. [Ipasuna Kupxroda.



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

MOIIHOCTh 3JIEKTPUYECKOI0 TOKA. TeruioBass MOLIHOCTb, BBIACISIEMAas Ha
pe3ucrope.

OJC u BHYTpEeHHEE CONMPOTHUBJICHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) dJIEKTpUUECKOM 1enu. MOIHOCTh MCTOYHHUKA TOKa.
Koportkoe 3ambikanue.

KoHnzeHncarop B ienu nOCTOSHHOI'O TOKA.

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

Hemoncmpauuu.

N3mepeHne cuitbl TOKA U HAIIPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKAa OT HANPsDKEHUs JUIsl PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOIHO/A.

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

HccenenoBanne 3aBUCMMOCTH CUIIBI TOKA OT CONPOTUBIICHUS IPU MOCTOSTHHOM
HaIpsHKCHUH.

[Ipsimoe nzmepenune D1C. KopoTkoe 3aMbIkaHN€E rajlbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

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 COEAMHEHN S PE3UCTOPOB.

N3mepeHune ynembHOro COpoTUBIICHUS ITPOBOJIHUKOB.

HccnegoBaHne 3aBUCMMOCTHM CHJIBI TOKA OT HAaOpsDKEHUS IS JIAMIIBI
HAKaJIMBaHUS.

VYBenuueHue npejena u3MEpeHus amnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIICHHUS UCTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JIEMEHTa OT BPEMEHH
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 paznuunsix cpeoax.

DJeKTpUYecKass IMPOBOAUMOCTb  PA3NMYHBIX  BEHIECTB.  DJEKTPOHHAs
IPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBICHUS METAJLUIOB OT
Temrieparypsl. CBEpXIIPOBOIUMOCTb.



DIIEKTpUYECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOAHUKMU. CobcTBeHHas u pUMeCHast MIPOBOJIUMOCTD
nonynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS THCCOLMALIMS.
DnekTponn3. 3akoHbl Dapajes Ajisl SIEKTPOIn3a.

DJIeKTpuuecKkuii TOK B ra3zax. CamMoOCTOSITENIbHBI M HECAMOCTOSTEIbHBIN
paspsa. PaznuyHbie TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [1nazma.

TexHuueckne yCTpOMCTBA M TPAKTUUECKOE MNPUMEHEHHUE: Ta3opas3psiaHbIe
JaMIIbI, DJIEKTPOHHO-Ty4YeBass TPyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: ITHO/,
TpaH3UCTOp, (OTOAUOJ, CBETOAMOJ, TajlbBaHWKA, paUHUPOBAHUE MEJIH,
BBIIIJIaBKA AJTFOMHUHUS, SJIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHbI AnekTponmsa Papanes.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

CpaBHEHHE TPOBOAMMOCTH METAJLIOB U MTOJTYITPOBOJHUKOB.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmroienue ammekTpoimsa.

N3mepenue 3apsia OQHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCHUMOCTHM  COINPOTHUBIICHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BOJNIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3n4ecKNH NPAKTUKYM.

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

IIpoBeneHne KOCBEHHBIX HW3MEPEHUM, HCCIECIOBAHUM  3aBUCHUMOCTEN
bu3nueckux BEIMYMH, MPOBEpPKAa MPEJIOKEHHBIX TUIOTE3 (BbIOOpP U3 PadoT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3fellaXx «YUEHUYECKUUA  DKCIICPUMEHT,
1abopaToOpHbIC padOTHI, TPAKTUKYM) ).

MexnpeaMeTHble CBSI3H.

N3ydyenne kypca ¢usuku yraoyonénHoro ypoBHs B 10  kjacce
OCYILIECTBISIETCA C YUETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTreMaTuKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemuoie NOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20
no3HaHuA: SBICHWE, HAy4dHBIA (PakT, rumoresa, (Qu3nMyeckas BeIMYHHA, 3aKOH,



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

Mamemamuxka: penieHMe cucTeMbl ypaBHeHUH. JluHelHas QyHKUuUA,
napaboia, runepbosna, ux rpaduku u cporicta. TpuroHomerpudeckue QyHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHIECKOE TOXKICCTBO.
BekTophl 1 MX TPOEKIIMKM Ha OCH KOOPJIMHAT, CI0OKEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KUBOU mpupojae, nuddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HCHHE OKPYKAIOIICH CpEbl,
yTUJIM3ausl OMOOPraHUYECKOro TOIUIMBA IS BBIPAOOTKH  «TEIUIOBON» W
AJIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSDKCHHUE W KaTUJUTIIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUECKUE SIBJICHUS B KUBOUW MPUPOJIE.

Xumun: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYIL,
MOJIb BEIIECTBA, MOJSIpHAs Macca, IOJIydeHHEe HaHOMAaTepHasloB, TEIUIOBBIC
CBOMCTBA TBEPMBIX TEII, KUIKOCTEH M Ta30B, KUJIKUE KPUCTAIUIBI, DICKTPUUCCKHEC
CBOMCTBa METAJIJIOB, JICKTPOIMTHYECKAS JUCCOIMAIINS, TajlbBaHUKA, JICKTPOHHAS
MHUKPOCKOTIHS.

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

Texnonozua: nipeoOpa3zoBaHUE JABMXCHUI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKITMH
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMHU), MCIOJIb30BAaHUE 3aKOHOB COXPaHCHMUS
MEXaHWKA B TEXHUKE (THMPOCKON, BOAOMET W APYTHE), JNBHUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBLHUK, KOHAUIIMOHEP, TEXHOIOTUH
MOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJIE€ HAHOMAaTepHAJIOB, W
HAHOTEXHOJIOTMH, DJIEKTPOCTAaTUUYECKasi 3alluTa, 3a3eMJICHUE 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 (TIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Opcrena.

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. DeppoMarHeTuky, napa- u 1MaMarHeTUKHU.



TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: MPUMEHEHHE
IIOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM  MAarHATHOTO  MOJS  IOJOCOBOTO U
OJJKOBOOOPA3HOI'0 OCTOSTHHBIX MArHUTOB.

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

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

HaOmronenune nBU>KeHUs MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD NENCTBUS AJIEKTPOU3MEPUTEILHOTO npubopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccenenoBanne MarHUTHOTO ITOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOUCTB (peppOMarHeTUKOB.

HccenenoBanne NeUCTBUSA IOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM UHAYKIIAY HA OCHOBE U3MEPEHUSI CUIIbI AMIIepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBeHne 3JIEKTpPOMAarHUTHOM MHAYKUMHM. [lOTOK BEKkTOpa MarHUTHOU
uaaykiud. OJC uwHAyKuMW. 3aKOH JJIEKTPOMAarHuTHOW uHAykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJC wHAYKUMH B MNPOBOAHUKE, NBUXKYLIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

IIpasuio Jlenna.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LEMH TMOCTOSHHOTO TOKAa.
SABnenne camonHaykuuu. 9J{C caMOMHIYKIIHH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4eckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: WHIYKIIMOHHAS
11€4Yb, COJICHOM], 3allUTa OT DJICKTPU3ALUUA TN IIPU IBUKCHUU B MArHUTHOM I10JI€
3emiu.

Hemoncmpayuu.

HaGmronenue siBieHHs 3JIEKTPOMarHUTHOM WHYKITUH.

UccnepoBanne 3aBucumoctn JDJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[Tanenue maruura B aJIlOMMHHEBOM (MEIHOM) TpyOe.

SIBrieHME CaMOMHYKIINH.

HccnenoBanne 3aucumoctu DJIC caMOMHAYKIMU OT CKOPOCTH HW3MEHEHUS
CHWJIBI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OnpeneneHne MHAYKIIMU BUXPEBOIO MarHUTHOTO MOJIS.

HccnenoBanue IBICHHUS] CAMOWHTYKLIUU.

COopka MoJenu 3IEKTPOMAarHUTHOTO FreHepaTopa.

Pa3znen 5. KoneOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OIMMCaHUE.
DHepreTuuecKoe OIMMcaHue (3aKOH COXpPaHEHUS MEXaHHYeCcKoW 3Hepruu). BeiBon
JMHAMHYECKOTO OMHCAaHUsI TAPMOHHYECKHUX KOJICOAHUM M3 MX SHEPreTUYECKOro U
KMHEMaTUYECKOr0 OMUCAHHUS.

Amvmutyna u ¢aza kosneOanuil. CBsI3b aMIUIUTYIBI KOJIEOAHUN HCXOHOM
BEJIMYMHBI C aMIUTUTYAaMU KoJeOaHUul €€ CKOPOCTU U YCKOPEHHS.

[leprion u uacrora kosneOanwmii. [lepron ManbixX CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro wmastHuka. llepmon cBOOOIHBIX KOJEOAHUH MPYKUHHOTO
MasTHUKA.

[Tonstue o 3aryxaromux kKonedanusx. BeinyxeHHbsie konedanus. Pezonanc.
Pe3onancHas kpuBas. BimsHue 3aTyXxaHuss Ha BHJ PE30OHAHCHOM KpPUBOM.
ABTOKOJICOaHMS.

TexHnueckne ycTpoHCTBa M TEXHOJOTMYECKUE MPOLECCHI: METPOHOM, Yachl,
Kauyelu, My3bIKaJIbHbIE HHCTPYMEHTBHI, cerficMorpad.

Hemoncmpayuu.

3anuck K01e0aTeabHOro IBUKECHHUS.

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

HccnenoBanue 3aTyxaronux KoJieOaHUuM U 3aBUCUMOCTHU MTEPHO/Ia CBOOOTHBIX
KOJI€0aHMI OT CONMPOTUBIICHUS.

HccnenoBanue konebaHUl Trpy3a Ha MacCHUBHOM NPYXKHHE C LENbIO
(opMupOBaHUs MPEACTABICHUNA 00 HI€ATLHON MOJIEIN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPruu Npu KoeOaHUIX Ipy3a Ha MPYKHUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3mepenue mnepuoaa CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

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

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMIUTUTY/IbI 3aTyXalOIUX KOJeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. InekmpomazHumnele Koaedbanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsiia KOHACHCATOpa ¢ aMIUIUTY10M CHITBI TOKa B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHMs SFHEPIUU B UACATBHOM KOJIEOATEIbHOM KOHTYDE.

3aTyxaroiume AJIEKTPOMArHUTHbIE KoJIeOaHus. BriHYX/1€HHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICHCTBYIOICE 3HAYCHHWE CHUJIBI TOKA W HANPSOKCHUS TPU pa3audaHon (opme
3aBHCHUMOCTH MIEPEMEHHOI 0 TOKA OT BPEMEHH.

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

Nneanwubiit  Tpanchopmatop. IlpousBoacTBo, mepemadya u moOTpeOieHUE
3JIEKTPUYECKON IHEPTUU.

DKOJIOTMYECKHE PHUCKH TMpPU MPOU3BOJACTBE 3JeKTposHepruu. KyneTypa
UCIIOJIb30BAaHUS AJICKTPOIHEPTUHU B MOBCEIHEBHOM JKU3HHU.

TexHnyeckrue yCTPOMCTBA M TEXHOJIIOTUYECKHUE ITPOLECCHI: DIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpOIepeay.

Hemoncmpayuu.

CB0OOAHBIE 3JIEKTPOMATrHUTHBIE KOJICOAHMUS.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepatop He3aTyXarMIMX IEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMArHUTHOTO TEHEPATOPA.

BoiHyKIeHHbIE CHHYCOUJAIbHBIEC KOJICOaHUSI.

Pe3ucrop, karynika MHIYKTUBHOCTH U KOHJIEHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHIIMIT ASUCTBUS TpaHchopmaTopa.



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 HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHbIE BOJHBL. llepuoa, cKOpoCTh paclpOCTpaHEHHUs] W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJH: OTpPaXEHHUE, MpeloMIIeHHe, UHTephepeHlus U
mudpaxius.

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

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3YyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CpoiicTBa  JJIGKTPOMArHUTHBIX ~ BOJIH:  OTPAXKEHHE,  NPEIOMIICHUE,
noJisipu3anus, uHTephepeHus u qudpaKims.

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

[IpuHUOMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DIEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

TexHnueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu.

OObpazoBaHue U pacipoOCTpaHEHHE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kone6momeecst Teno kak MCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

Hab6monenne uarepdepenHinu u qudpakiny MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa yJIbTpa3ByKa U €ro NPUMEHEHNE.

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

HccnenoBanue CBOWCTB DJICKTPOMAarHuTHHIX  BOJIH: OTpa)k€HUe,
peIOMIICHHE, OJSIpU3aLus, TUPPaKIus, UHTEPPEPEHLIUS.

Oo6HapykeHre HHOPAKPACHOTO U YIbTPa()HOIETOBOI0O U3TyUEHUM.

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.

Xon nydeilt B mpusme. [ucnepcust cBera. CloXHBIA cocTaB O€lI0ro 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 €€ TE€OMETPUH 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 CUCTEMAaX.

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 KOTEPEHTHBIX MCTOYHHMKOB. [IpuMepsl KiIacCHYECKHUX
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.

HaOmroenue noinHoro BHyTpeHHEro orpaxkeHusi. Mojenb 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, nabopamopnsie padomul, npaKmuKym.

N3mepenune nmokasaresns MpeJoMIICHUS CTEKIa.

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

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[Tonmyuenune u3o0pakeHusl B CUCTEME U3 IJIOCKOIO 3epKajia 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 unTepdepeHIINH Ja3epHOro U3TYUEHHs Ha ABYX LIEIAX.

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  KJacCM4yeckod  MexaHuku.  [loctynarsl
CIEIUAIBHON TEOPUH OTHOCHUTEIIBHOCTH.

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

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULBI.

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



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

VYyeHndeckui SKCIIEpUMEHT, 1a00paTOpHbIE pA0OTHI, TPAKTUKYM.

OnpeneneHue HMMOyJIbCa MW DHEPIUM  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 cmemnienust Buna. 'mnoresa [nanka o kBaHTax.

@DOTOHBL. DHEPrUsl U UMIYJILC (HOTOHA.

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

JaBnenne cBera (B YAcCTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
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-
BOJIHOBOH ayanu3M. [{udpakius 351eKTpoOHOB Ha KpUcCTalIax.

Crneunduka nzMmepenuii B MUKpoMupe. COOTHOLIEHUSI HEONpeneaEéHHOCTEN
I'efizenbepra.

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

Hemoncmpayuu.

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO oTodddekra.

HccnenoBaHne  3aBUCHUMOCTHM  CONPOTUBIIEHUS  MOJIYNPOBOAHUKOB  OT
OCBELEHHOCTHU.

Cseroauo.

ConneuHas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poropesucTopa.

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 noromieHre (pOTOHOB MpU MEPEXO/Ie 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 (CIEKTPOCKOIT), J1a3ep, 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 saapa. M3otormsl.

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. EcrectBenHblil (hoH nsnyuenus. Jlozumerpus.

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.

Mertozsl peructpanuy U UCCIETOBAHMS AIEMEHTAPHBIX 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 Qu3nueckoi 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 TpeKoOB 4acTHIL (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paiioakTUBHOrO ()OHA C UCTOIb30BAHUEM JTO3UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTUS aCTpOHOMUHU. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKH JJI1 OOBSCHEHHUS IIPUPOIBI
KOCMHUYECKUX 0OBEKTOB.

MeTtonpl aCTpOHOMHUYECKUX HcciaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bun 3Bé3mnoro Heba. CosBesnusi, spkue 3BE3AbI, IUIAHETHI, UX BHJIUMOE
JIBUYKECHUE.

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» JJIsl 3BE3]l TJIABHOM MOCJIENOBATEIIbHOCTU. BHYTpeHHEe cTpoeHue
3B€3/1. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU U 3Boionnu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ['amaktuka. [lonoxxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHI B SApax
rajaKkTHK.

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
CKOIIJICHHH.

DU3NYEeCKUH PAKTUKYM.

CrocoOb1 m3MepeHust (PU3NYECKUX BEJIUMYHWH C MCIOJIh30BAHUEM aHAJOTOBBIX
U [UQGPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUYUH.
OneHka rpaHull MOrpemHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICIOBAHUNA  3aBUCUMOCTEH
(u3NUecKX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUMOTe3 (BbIOOpP W3 PadoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3leiax «YUYEHHYECKHH  DKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

0600 armee NnoBTOpPEHME.



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 Qusuku © acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTMYECKOMH,
COLMAIbHOM U 3THYECKOH cepax NesTeIbHOCTH YeIOBEKa, pojib U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAayYHOM KapTUHE MUPA, 3HAUCHUE ONMUCATEIIHLHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOM M  MPOrHOCTUYECKOW  (DyHKLMIA
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 @usuku yrayonéuHoro ypoBHs B 11 kmacce
OCYHIECTBIIETCS C YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCcaMHU
MaTeMaTUKH, OMOJIOTMH, XUMHUU, Teorpaduu U TEXHOJIOTHUU.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3Hanua: SIBJICHWE, HAy4YHbIA (PAKT, rUmoresa, (Quanyeckas BEIMYMHA, 3aKOH,
TEOpHsi, HaONIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHHE, MOJIENb, W3MEpPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: peEUICHUE CUCTEMBl YPABHEHUH. TpPUTOHOMETPUYECKHUE
(YHKUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIECTBO. BEKTOPBI M MX INMPOECKLUHUM HA OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[TpousBonnble 37MeMeHTapHBIX (QyHKIUN. [IpusHaku mogo0us TPEYroJIbHUKOB,
omnpe/ieNIeHUE TUIOMIAAN TUIOCKUX PUryp u 00bEma Tel.

Buonozua: snektpuueckue SBICHUS B KUBOW NpUpOJE, KojieOaTelbHbIE
JNBWKEHUS B JKUBOW MNPHUPOAE, HKOJOTMYECKHUE PHUCKU TMPU IPOU3BOACTBE
JJIEKTPOSHEPTMH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPa3BYKOBasi JMArHOCTUKA B MEJIULMHE, ONTUYECKUE SBICHUA B KUBOU
PUPOJE.

Xumus: CTpOEHE aTOMOB M MOJIEKYJI, KPUCTAILUINYECKAS. CTPYKTypa TBEPIBIX
TE1, MEXaHU3Mbl O00pa30BaHUS KPUCTALIMYECKON pPEIIETKH, CIEKTPaIbHBIHI
aHaIM3.

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

Texnonocusa: TPUMEHEHUE TIOCTOSSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
aNeKTpoABUTaTeNb SIkoOU, TeHepaTop MEPEMEHHOTO TOKA, WHAYKIIMOHHAs TIeYb,
JIMHUHA 3JEKTPONEpPEnay, EKTPOABUTATENb, padap, paIuoONpUEMHHUK, TEIEBU30D,
aHTeHHa, Ttenepon, CBY-neub, ynbTpa3ByKOBas AMArHOCTUKa B TEXHUKE,



HpOCKHHOHHBIﬁ alrapar, BOJOKOHHAA OIITHKA, COJIHCUHHAA 6aTape;1, CITYTHHUKOBEIC
HpI/IéMHI/IKI/I, AACpHasa SHCPICTUKA U SKOJIOTHYCCKHUC ACIICKThI eé Pa3BUTHA.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
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  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON IEATEIIBHOCTH, B TOM YMCIIE B YACTH:

IrPaXKAAHCKOr0 BOCIIMTAHUSA:

e C(OPMUPOBAHHOCTH  TPAXKIAHCKOW  MMO3ULIMHM  OOY4YaIOIIETOCS  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
oOmecTBa, Yy4acTBOBaTh B CAMOYIpaBJICHUU B  00Opa3oBaTeIbHOU
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU AECATEIBHOCTH.

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 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OLIEHMBATh CUTYAlMIO U IPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOIO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOrO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETMYECKOE OTHOLICHHE K MHpPY, BKIIOYAsA OCTETHUKY HAay4HOTO
TBOPYECTBA, MPHUCYIIETO (PU3NIECKON HaYyKeE.

TPYAOBOIr0 BOCIIMTAHUS:



MHTEpEC K pa3iuuHbIM chepam npodeccuoHaIbHON AESITeIbHOCTH, B TOM
YUCJie CBA3AHHBIM C (U3MKOW U TEXHHUKOM, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyaylel mpodeccruu U peaqnu3oBbIBaTh COOCTBEHHbBIC
’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;

paCIIMPEHUE ONBITA JNEATEIBHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAaHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUS .

c(hOpMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOU JesATeNbHOCTH, FOTOBHOCTh B IIpoOLECCE
U3Y4YeHUS (PU3MKH OCYIIECTBIISITH IMPOCKTHYIO M HUCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDI

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
MAaTEpUAJIBbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIEIISIM, OLICHUBATh PUCKU ITOCIEICTBUI AEATEIBHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH padOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX IPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eiCTBHA .

BJIaJIETh HaYYHOH TEPMUHOJIOTHEH, KIFOYEBBIMHA TOHATHUSMH U METOJaMU
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
JEATEIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
COZIepKaHMsI, IPUMEHEHUIO PA3IMYHBIX METO/I0B IIO3HAHMS;

BJIAJIETh BUAAMH JEATEILHOCTH MO TMOJYyYSCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHCIIE NIPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJIATh MPUYMHHO-CJICJCTBEHHBIE CBA3M U aKTyalIU3HpPOBaTh 3ajady,
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, MPOrHO3UPOBATh U3MEHEHUE 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 TIEPEHOCUTh 3HaHHS MO0 (U3MKEe B MPAKTHYECKYI0 00JacTh
KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIME alIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undgopmanmeii:

BJaJIeTh HABbIKAMHU TONy4yeHHUs MHGOpManuu (PU3HUECKOTO COAEpHKaHUS
U3 UCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOSITEIbHO OCYILECTBIATH IOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPHpPETAli0 MH()OpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh J1OCTOBEPHOCTh MH()OPMALINY;

UCIOJIb30BaTh CpeACTBA HWH(GOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTHEHBI, pPECypcoCcOEepeKeHUs, MPaBOBBIX H
TUYECKUX HOPM, HOPM MH(OPMALIMOHHON OE3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COAEPXAHUS 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 (U3UKK M BO BHEYPOUYHOU
NEATENBHOCTH;

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

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

NOHMMAaTh W HCIOJB30BaTh  IPEUMYIIECTBA  KOMAaHIHOM M
WHJMBUTYaIbHON pabOoThI;

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

NPUHUMATh LEIM COBMECTHOM JESATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBAaTh JEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH
NEeUCTBUH, pacpeiessITh POJid ¢ yU€TOM MHEHHI Yy4aCTHHKOB, OOCYKIaTh
pe3yabTaThl COBMECTHOM paboTHI,

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

npeajgaratb HOBBIE IPOEKTHI, OLICHMBATh HJIEW C TMO3WIMU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBIAAITh TO3UTHUBHOE CTPATETUYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTyallUsiX,  HOpPOSBISATH  TBOPYECTBO U BOOOpaxkeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIIATh  [MO3HABATEJIbHYIO  JESATENbHOCTH B
obmactd UMK U aCTPOHOMHUH, BBISIBISATH MpPOOJIEMBbI, CTAaBUTh U
(dopMyIupoBaTh COOCTBEHHBIE 331aUH;

CaMOCTOATENILHO COCTABJIATDH IUIAH PEHICHUS] PACUETHBIX U KaueCTBEHHBIX
3aj71a4, TUIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEHN U MPEATIOYTEHUN;

JlaBaTh OLEHKY HOBBIM CUTYAIIHSIM;

pacliupATh  paMKd ~ y4eOHOro IpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHHM;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHWBATh IPUOOPETEHHBIHN OIIBIT;

CrocOOCTBOBaTh (POPMUPOBAHHUIO U TMPOSBICHHUIO JPYAUIMH B 00JIACTH
(U3KMKK, TOCTOSHHO MOBBIIATh CBOW 00pa30BAaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OIICHUBATb COOTBETCTBUE PE3YJIbTATOB LIETISIM;

BIIQJICTh HAaBBIKAMU T[O3HABaTEJbHOW pe(dIeKCuu Kak OCO3HaHMS
COBEPIIAEMbBIX JICMCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUIA;

HCIIOIBh30BaTh MPUEMBI pedJIEKCUU IS OICHKH CHUTYyallid, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OIICHMBATh PUCKHM M CBOEBPEMEHHO NMPUHHUMATH PEIICHUS MO HX
CHWKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aAHAIN3E PE3YJIbTaTOB
JIESITEILHOCTH;

MpPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKN U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI M APryMEHTHI JPYTUX MpPU aAHAIU3E PE3YJIbTaTOB
JIESTCILHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIMIHOKHU.

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 TIOBENIEHWE, CIIOCOOHOCTH AJaNTUPOBATHCA K
OMOITMOHAIILHBIM W3MEHEHUSM W TPOSIBISITh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh IMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHIO U CONEPESIKUBAHUIO;

COIIMATILHBIX ~ 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 JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHU:

MOHUMATh POJb  (PU3UKK B  HKOHOMHUYECKOH, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMATILHOM M ATUYEeCKOM cdepax AesaTenbHOCTH
YeJI0OBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAyYHON KapTHHE MUpAa,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MporHocTuyeckod  (QyHkiui  GU3MYECKOM TEOpUHM —  MEXaHHKH,
MOJICKYJISIPHOM (DM3UKH M TEPMOJUHAMUKH, POJb (PU3UYECKOW TEOpUH B
(dbopMUpOBAHUY TIPEICTABIICHUN 0 (U3MUECKON KApTUHE MUPA;

paznuyaTh YCJIOBUS TNPUMEHUMOCTH Mojeiel ¢GU3MYecKHuX Tel U
MPOIECCOB  (SIBJICHWI): WHEpHHATbHAS CHCTeMa OTCuY€Ta, abCONIOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, aOCOMOTHO yrpyras jaedopMmanus, aOCOIIOTHO
yIpyroe u abCOMOTHO HEYMPYTroe CTOJKHOBEHUS, MOJIETH Ta3a, KUIKOCTH
U TBEPAOro (KPUCTALIMYECKOT0) TeNa, UACaTbHbIN ra3, TOUeUHbIN 3apsi,
OJTHOPOJTHOE 3JIEKTPUUYECKOE T0JIE;

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

aHATM3UPOBATh M OOBACHATH MEXaHMYECKHE TIPOIECChl U SIBJICHMS,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKCHHS, (OPMYJbl KHHEMAaTHKA 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,
YCJIOBUS paBHOBECHUsS TBEPAOro Teja), MOpU HTOM HCIOIH30BaTh
MaTEMATUYECKOE BBIPAXKECHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3zoBanuii [anuies, BTOporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS UMIYJIbCa U
MEXaHUYECKOUN YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIOIb3YS
ocHoBHble monoxeHuss MKT u 3akoHbl MoJeKyJsipHOW (U3UKH U
TEPMOJIMHAMHUKN (CBSI3b  JIaBJICHUS MJCATLHOTO Tra3a CcoO CpeaHeu
KUHETUYECKOW SHEPrued TEIUIOBOrO ABMIKEHUS M KOHLIEHTpPAUHMEH €ro
MOJIEKYJI, CBA3b TEMIIEPAaTyphl BEIIECTBA CO CPEOHEW KUHETHUYECKOU
SHEPryeu TEMJIOBOTO JBUXEHHS €r0 YaCTHIl, CBS3b JABJICHUS UJICAIBHOTO
raza C KOHIEHTpAIIMEW MOJIEKYJI M €ro TEMIIepaTypol, YypaBHEHUE
Menneneesa—Kmaneiipona, mnepBbld 3aKOH TEPMOAWHAMUKHU, 3aKOH



COXpaHEHHUs! PHEPruu B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIHOIb30BaTh
MaTeMaTu4YecKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KianenpoHa;

aHAJIM3UPOBATh U  OOBACHATH DJIEKTPUUECKUE SIBJICHUS, MCIIONb3Ys
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH KyioHa, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOTO MOJs, MPUHLHI CYNEPHO3ULHUHA 3BJIEKTPUUECKHUX
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);

OIHUCHIBaTh (HU3MYECKHUE MPOLECCHl M SABJIEHUS, HCIONb3YysSd BEITUYHMHBI:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJ€HUE, [OTEHUUAIbHAs JHEPrusi, KUHETUYECKas
DHEPrusi, MEXaHU4YecKas dHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CUJIa YOPYTOCTH, CHJIA TPEHHS, MOILIHOCTD,
SHEPrus B3aUMOJCHCTBUSA Tela ¢ 3eMiI€id BONM3M €€ TMOBEPXHOCTH,
HEprust ynpyroil nedopManuu MOPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abconroTHasl TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusl WUACabHOTO OJHOATOMHOIO rasa, paboTa uAEaIbHOro rasa,
OTHOCHUTEJNIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wuaeasbHOro TEmIoBOro
JIBUTATEIISA; AJIEKTPUUECKOE I10JI€, HANPSKEHHOCTD JIEKTPUYECKOrO IOJS,
HanpspDKEHHOCTh  MOJIE  TOYEYHOI'O 3apsA/a WM 3apsDKEHHOrO Iapa B
BaKyyM€ U B JIUPJIEKTPUKE, MOTEHLUHAN 3JEKTPOCTATUYECKOTO MO,
pa3HOCTh  IMOTEHUMAJOB, JJIEKTPOABWXKYIAs CWIa, CHIa  TOKa,
HaIllpsDKEHUE, MOIIMHOCTh TOKA, JJIEKTPUYECKas €EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, CONPOTUBIEHUE YYacTKa LENH C IOCJIEI0BATEIbHBIM H
NapajlJIeIbHbIM COEIUHEHUEM PE3UCTOPOB, SHEPIHUsl ANEKTPUUECKOrO MOJIS
KOHJIEHCATOpa;

OOBSICHATH ~ OCOOEHHOCTHM  TPOTEKaHWs  (PU3UYECKUX  SBIICHUM:
MEXaHUYECKOE JBIIKEHUE, TEIUIOBOE JIBHJKCHHE 4YacTHI] BEIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, Nu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAlUs, IIJIABJICHUE U KPUCTAIUTU3allis, HallPaBJIEHHOCT b
TEIUIONEpEAAYH, IEKTPU3ALUA TeEJl, SKBUIIOTCHIIMAIBHOCTh TTOBEPXHOCTH
3apsKEHHOT O IPOBOAHUKA;

IPOBOJIUTH UCCIEIOBAaHUE 3aBUCHUMOCTH OJJHOW (PM3NYECKON BEIHUYUHBI OT
Ipyrod C  HUCIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYMpPOBaTh YCTAaHOBKY, (DUKCUPOBATh pe3yjibTaThl MOJY4EHHON
3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHAE TIpaduUKOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN U3MEpPEHUH, JIeaTh BBIBOJIbI IO pe3ybTaTaM
WCCIIEI0BaHNS;

MPOBOAUTh KOCBEHHBIE H3MEPEHUsSI (U3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMAaJIbHBIA METOJ U3MEPEHHUs], OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3Bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAIIM3UPOBATh
MOJIYUCHHbIE PE3YNbTAaThl U JENaTh BBIBOJ O CTATyce MPEAJIOKEHHOU
TUIOTE3BL;

coOJr01aTh MpaBuiia O€30MacHOr0 TpyjAa MPHU MPOBEACHUU HCCIICIOBAHUM
B paMKax y4yeOHOro OJKCIHEpMMEHTa, MpPaKTHKymMa ©  ydeOHO-
UCCIIEIOBAaTENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOr0 000PY10BAHMUS;

pemare pacuy€THBIE 3a4a4M C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
bu3nyuecKoll MOJENbI0: Ha OCHOBAaHWMU aHalld3a YCJIOBHUS OOOCHOBBIBATh
BEIOOpD (pU3MUYECKOW MOJENH, OTBEUarIeld TpeOOBaHMWIM  3amadw,
OpUMEHATh  (POPMYJBL, 3aKOHBI, 3aKOHOMEPHOCTM U  IOCTYJaThl
¢u3nYecKux TEOPUM NpU MCIOIb30BAaHUM MaTEMaTH4YECKHMX METO/I0B
pelIeHus 3a7a4, IPOBOAUTH PACUETHI HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
AHAIN3UPOBATh PE3YJIBTATBl M KOPPEKTUPOBATH METOABI PELICHHS C
Y4€TOM MOJIYYEHHBIX PE3YyJIbTaTOB;

pelaTh KadyeCTBEHHbIE 3a/adyd, TpeOyrollne NPUMEHEHUs 3HAHUNA U3
pa3HbIX pa3esioB Kypca (PU3MKHU, a TaKKe WHTErpallii 3HAHUW U3 IPYTHX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJIECHUI ¢ OMOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pu3MYecKue SBICHUS;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS [ OOBSICHEHHS OCHOBHBIX
MPUHLUTIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOHUCTB
Y TEXHOJIOTHYECKUX MTPOIIECCOB;

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

aHAJIM3UPOBATH U OI[EHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOU
JESATEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW € (PM3MYECKUMHU MPOLECCaMH, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
IPUPOJOIIOJIB30BAHUH, @ TAKXKE PAa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHHM
HAYKM W TEXHOJIOTMM ISl JAJBHEHIIEr0 Pa3BUTHUS YEIOBEUECKOIO
00I1IeCTBa;



IPUMEHATh Pa3IMyYHbIe CIIOCOOBI paboThl ¢ MH(poOpManuen (pusnueckoro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAaIIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIHOJB30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TOMCKa, MepepadOTKU M NPEAbSIBICHUS Y4eOHOU WU
HayYHO-TIOMYJISIPHOM MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPHPETALUN
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3MPOBAaTh  MOJY4aeMylo  HMH(OpPMALMIO UM OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 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 CUTYyallUsX, aJl€KBaTHO OLEHUBATh BKJIAJ KaXI0ro W3
YYaCTHHUKOB I'PYIIIbI B PEIIEHHE PACCMaTPUBAEMOM TPOOIIEMBI;

MPOSBIISATH MOTUBALIMIO K OyAymiell npoeCCuOHAIBHON AESITEIIbHOCTH 110
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

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

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLMAIBHOM M 3TUYeCKOoU cdepax NesTeIbHOCTU YelIOBEKa, POJib U MECTO
(GU3MKM B COBPEMEHHOW HAy4HOW KapTHUHE MHUpA, POJb ACTPOHOMHUHU B
IIPAKTUYECKOM  JCATEIBbHOCTH 4YEJIOBEKA M JAJBHEUINEM Hay4dHO-
TEXHUYECKOM DPA3BUTHH, 3HAYEHUE ONMUCATEIbHOW, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENTbHOW W MPOTHOCTHYECKON (PyHKUMI (DU3HuecKoil Teopuu —
ANEKTPOAUHAMUKHY, CIIELMAIIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb (usnueckoll Teopuu B (HOPMUPOBAHUU IPEICTABICHUN O
busnyeckoil KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpPa B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE;
pa3nuyarth YCJIOBHS NPUMEHHMMOCTH Mojeled (U3HYECKUX Tel H
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DJIEKTPUUECKOE U  OJHOPOJIHOE
MarHMTHOE I0JI, TAPMOHUYECKUE KOJeOaHusl, MaTeMaTUYECKUN MasiTHUK,
UJCATbHBIA TNPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJHBI, UICATbHBIN
Kosie0aTeNIbHbIN KOHTYp, TOHKAs JIMH3a, MOJEJIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIIM 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 TIOJIOXKEHUSI W 3aKOHBl JJEKTPOJUHAMHUKH U
CHEMAIbHOW  TEOPUM  OTHOCHUTEILHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsana, cwia Amnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLIMH B D3JIEMEHTE DJJEKTPUYECKOW MEeNH CO CKOPOCTHIO
M3MEHEHHUS]  CHJIbI  TOKa,  MOCTYJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHATU3UPOBATH M OOBSCHATH KBAHTOBBIC MPOIIECCHI U SABJICHUSI, UCTIONB3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OWHINTEHHA IS
doroapdexra, mepBeld U BTOpoM mocTydarel bopa, mpuHUHI
COOTHOIIIEHUsI HeomnpeaenéHHocTel ['eiizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCEN W DHEPrUU B SIEPHBIX PEAKIMAX, 3aKOH
PaANOaKTUBHOTO pacnazia);

OMUCHIBATh (DU3UUECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIUYHMHBL:
HaNpsLDKEHHOCTD 3JIEKTPUYECKOrO MO, MOTEHIMA 3JEKTPOCTaTUYECKOIO
NoJIsl, PA3HOCTh IMOTEHIMAJIOB, JJEKTPOABIKYIIAS CUJA, WHIYKIUS
MAarHUTHOTO TIOJISl, MAarHUTHBIM MOTOK, cwia AMMepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAA CUJa CaMOMHAYKLIMHU, 3HEPrusi MAarHUTHOTO TOJsS
MPOBOJIHMKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJIHAs SHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacCTHIbl, DHEPrusi M HUMIYJIbC (DOTOHA,
MacCOBO€ YHUCIIO U 3apsij apa, SHEPTUs CBS3H SApa;

OOBSICHATH  OCOOCHHOCTHM  TMPOTEKaHUS  (PU3UYECKUX  SBJICHUIA:
AIIEKTPOMArHUTHasl UHIYKIUs, CAMOMHIYKIIUS, pE30HAHC, MHTepdepeHus
BOJIH, JAupaKius, JUCHEPCHsi, TOJTHOE BHYTPEHHEE OTpaKCHHUE,
dbotoanexktpuueckuii 3¢dext (borodddext), anbda- u Oera-pacrajbl
aaep, raMMa-u3iaydeHue siaep, (PU3NYecKue MPUHIUIBl CHEKTPaIbHOTO
aHanmu3a u paboTHI Jla3epa;

ONpEAeNATh HANpPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJs MPOBOJHHUKA C
TOKOM, CUJIbI AMriepa 1 cuiibl JIopeHa;

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

MPUMEHATHh OCHOBOIIOJAralIlue aCTPOHOMHYECKUE MOHSTHUS, TEOPUU U
3aKOHBl JJIi aHaiM3a U OOBACHEHMS]  (PU3MYECKUX  MPOIIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3HBIX CUCTEMAax, B MEXKIaJaKTHUECKOU
cpelie; NBMKEHUS HEOSCHBIX TeJ, BOJIIOIUH 3BE3T U BeeneHHoil;
MPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHMH C
HCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBAaTh pe3yiabTaThl TOJYUYCHHOW 3aBUCHUMOCTH



¢u3nyecKkux BEIWYUH B BHUJAE TpaQUKOB C YYETOM aOCOIHOTHBIX
NOTPEIIHOCTE  W3MEpPEHWM, JelaTh  BBIBOABI [0  pe3yJibTaraM
UCCJIEI0BaHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU 3HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHHs, OLEHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bI;

OIHMCHIBATh METO/IbI MTOJIYYEHHSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
coOrofaTh TMpaBmiia 0€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIECTOBAHUN
B paMmMKax y4eOHOro OJKCIHEpHMEHTa, MpaKTUKyMa M  ydeOHo-
HCCIEA0BATENBCKOM M IPOEKTHOM JEATENIBHOCTH C MCIOJIB30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPAaTOPHOI0 000PY1OBAaHUS;

pemate pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(¢u3nyYecKol MOJENbI0: Ha OCHOBAaHMM aHajlu3a YCJIOBHS BBIOMpPATH
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, NPUMEHSTh
(bopMyJbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UUECKUX TEOPUH
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pElIeHUs 3ajad,
MPOBOAUTH PACYETHl HA OCHOBAaHUM MMEIOIIMXCS JTAHHBIX, aHAJIU3UPOBAThH
pPE3yJIBTATBl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM IOJYYEHHBIX
pE3YJIbTATOB;

peliath KadyeCTBEHHbIC 3alaud, TpeOyrollue NpPUMEHEHUS 3HAHWM U3
pa3HBIX pa3/esioB Kypca (pU3MKH, a TaKKe MHTETpally 3HaHUN U3 JIPYTUX
IIPEIMETOB E€CTECTBEHHO-HAYYHOIO IMKJA: BBICTPAUBATH JIOTHYECKYIO
LENOYKY pacCyKJIE€HUI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIIOJb30BaTh TEOPETUYECKUE 3HAHMUS [l OOBSICHEHHS OCHOBHBIX
NPUHILIUTIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOIMYECKUX IPOLECCOB;

NPUBOJIUTH TMPUMEPHI BKJAJAa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE NPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBATH U OLIEHUBATh MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
JESATEIbHOCTH 4YeJIOBeKa, CBSI3aHHOW ¢ (DM3MYECKMMM IpoLEeccaMu, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
MPUPOAOIOJIB30BAHUHU, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUU JTOCTHKEHHM



HAyKM W TEXHOJNIOTUWA Ui JaJIbHEHIIEr0 pa3BUTUS YEJIOBEUECKOIO
oO11ecTBa;

NPUMEHSATh pPa3Iu4HbIe crocoObl paboThl ¢ MH(pOpMaleil (HU3snIecKoro
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIHOJb30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsi TOMCKA, MepepadOTKU W TpEeAbsSBICHUS Y4YeOHOH u
HAy4YHO-TIOMYJISIPHOM MH(OpMaLUY, CTPYKTYPUPOBAHUSI U MHTEPIPETALUU
uH(pOpMAIMU, TOMYyYEeHHOW W3 pPa3IMYHbIX MCTOYHUKOB, KPUTHUYECKH
aHATM3UPOBATh  MOJy4aeMylo  HH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaM3a UCTOYHHKA HH(POPMAIIHH;

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

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAUOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJIAPTHBIX CUTYallUAX, aJIeKBAaTHO OLIEHWBATh BKJIAJ KaXJAOTO U3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIISATH MOTUBALMIO K OyAylieil NpoeCCHOHAIbHON AESITEIbHOCTH MO
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIIS.
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VISHACCICHI HpAKTHEyM https://m.edsoo.ru/f16b68d7
Wroro no pazneny 16
bu6mmoreka [JOK
P 10
CICPBHOC BpENA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KUIACC

KoanuyecTBo yacon DJIeKTPOHHBIE
HaunmMeHoBaHue pa3iesioB U TeM u¢poBbIie
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NMporpaMMmbl Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. JIEKTPOANHAMMUKA
bu6moreka [IOK
11 Marmutiioe noze 14 https://m.edsoo.ru/39859¢f1
but6mmoreka [JOK
1.2 6] 13 1
FICKTPOMBTITHTHAT HEAYKHIA https://m.edsoo.ru/39859¢f1
Uroro no pazneny 27
Paznen 2. KOJIEBAHU S U BOJIHbBI
bu6moreka [JOK
2.1 M 1
CXAHMHECKHUC KONCOAHHA 0 https://m.eds00.ru/39859ef1
but6mmoreka [JOK
2.2 15
DIICKTPOMATHHTHbIC KONCOaRNA https://m.edso00.ru/39859ef1
53 MexaHuuecKue 1 3JEKTPOMarHUTHbIE 10 1 bubmmoreka [JOK
' BOJIHEI https://m.eds00.ru/39859¢f1
but6moreka [JOK
24 (0] 25 1
e https://m.edso00.ru/39859ef1
Hroro no pazaeny 60
Pasznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUHA OTHOCHUTEJBHOCTH
bubmumoreka [IOK
3.1 T 5 1
Ocuoser CTO https://m.edso00.ru/39859ef1
Hroro no pasgeny 3)
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Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsspHO-BOJIHOBOH Ayanu3m 15 Bubmmorexa LIOK
' PHyCKyIp a4 https://m.edsoo.ru/39859¢f1
bubmmoreka [IOK
4.2 o 5
f3HKa aroma https://m.edso00.ru/39859ef1
43 ®du3nKa aTOMHOTO Si7[pa ¥ 3JIE€MEHTaAPHbBIX 5 bubmmoreka [JOK
' YACTHII https://m.edso0.ru/39859ef1
Htoro no pazgeny 25

Pazpen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKH

bu6moreka [JOK
5.1 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 12 httos://m.edsoo.ru/39859f1
Uroro no pazneny 12
Paznen 6. PUSHNUECKHUN IPAKTUKYM
. bubmumoreka [IOK
6.1 o 16 16
VISHHCCKILEL HparTiio https://m.edso00.ru/39859ef1
Hroro mo pazneny 16
Paznen 7. OBOBLIAIOHIEE IIOBTOPEHHUE
Cucrematuzanus u 0000111eHNE
71 IIPEIMETHOI'O COAECPKAHUS U OIIBITA 15 bubmuotexa IIOK
' Jes TeIbHOCTH, TPUOOPETEHHOTO MPH https://m.edso0.ru/39859ef1
u3ydenuu Kypca ¢usuku 10 — 11 xnaccon
Uroro no pazneny 15
bubmmoreka [IOK
P 10
S3CPBHOC BpeNA https://m.edso00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nudpoBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue bp
n/n Beero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
1 ®usnka — GpyHAaMeHTalIbHAs HayKa O 1 bubmmoreka LIOK
IpUpoJe https://m.edsoo.ru/1beef346
5 Hay4nblil ME€TOZ ITO3HAHUS U METO/BI 1 bubmmorexa IIOK
WCCIIeIOBaHUS (PU3NUYECKUX SIBJICHUM https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpHs B Mpoliecce
3 mo3”anus npupoasl. Hadnronenue u 1 Bubmorexa HOK
PUPOBL. https://m.edsoo.ru/34c49931
AKCIIEPUMEHT B (pu3uke
4 Crioco6s1 u3MepeHust PU3NIECKUX 1 bubmmorexa LIOK
BEJIMYHH https://m.edsoo.ru/ca2def03
AOCONIOTHAS ¥ OTHOCUTEIIbHAS
) MOTPEIIHOCTH U3MEPEHHUH (PHU3UIECKUX 1 br6amorexa [IOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYHH
MonenupoBanue B ¢pusuke. Ponb u
5 MecTO GU3UKH B (POPMHUPOBAHUH 1 bubmmorexa [IOK
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B IIPAKTUYECKOM e TeTbHOCTH JII0aei
Mexannueckoe npuxeHne. Cucrema
7 otcuera. OTHOCUTEIBHOCTD 1 bu6mmoreka [JOK
MEXaHU4eCKOro ABrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aull MEXaHUKH
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 bubmotexa [JOK
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€ro NpoCKIur Ha OCHU KOOpAUHAT.

Tpaexropus. [lepemenienne. CKopocTb.

Nx npoekiinm Ha ocu KOOPJAUHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE NpsIMOJIMHENHOE
nBrKeHue. I'padudeckoe onvcanue

bu6mmoreka [JOK

o PaBHOMEPHOTO MPSIMOJIUHEHHOT O https://m.edso00.ru/89ba7190
JIBIDKCHUS

10 CroxxeHue rnepeMenieHuii i CKOPOCTEM. bubmuorexa [JOK
Pemenune 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHOE NBUKEHUE.

11 MrHoBeHHasi CKOPOCTb. Y CKOpEHHE. bubmuorexa [IOK
[IpssMonuHeHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHHEM
['padmueckoe onmcanue

12 MPSMOJIMHEUHOTO IBUKEHUS C bubmorexa HOK

https://m.edso00.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHHEM
CBoOonHOe najeHue. Y CKopeHue

13 CBOOOIHOrO najacHus. 3aBUCUMOCTh bubmioreka [IOK
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BpPEMEHHU U UX Ipaduku

14 JIBixeHue Tena, OpoIeHHOro Mo bu6moreka [JOK
YTJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneitHoe nBmxenue. J[Buxxenue
110 OKPY>KHOCTHU. YTJIOBas U JIMHEIHas

15 ckopocTs. [lepuona u yactoTa. bubmorexa [JOK

https://m.edso00.ru/33196fhe
LleHTpOoCTpEMUTENBHOE U MTOJIHOE
YCKOpEHHE
16 KonTponsHas pabora mo teme bubmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kunemartuka"

[TepBe1if 3akoH HptoTOHA.
WNHepunanbHble CHCTEMBI OTCUETA.

bu6moreka [JOK

17
[TpuHumn otHocUTENBHOCTH ["anmies. https://m.edsoo.ru/5a9e4a64
HewuneprmanbHbie CHCTEMBI OTCUETA
18 Cuna. PaBHOzEHCTBYIOIIAS CHJIA. bubmuotexa [JOK
Bropoii 3akon HeroTona. Macca https://m.edso00.ru/141d3837
19 Bzaumopeiicteue Ten. Tpernil 3akoH bu6mmoreka [JOK
HeroToHa https://m.edso0.ru/57dba505
I1 cynepnos cuil. Pemenue
20 | saes va npuvenene saxonos bumorera LIOK
3anait Ha tp https://m.edsoo.ru/bdf997fb
Hprorona
3 eHUS.
) 9aKOH BCEMHUPHOI'0 Tf;FOT ;Hﬂo ~ BuGmiorexa LIOK
KBHBaHfHTHOCTB TPABHTALIHORHON 1 https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
29 Cuna TsHKeCTH U YCKOpEHHE bubmotexa [JOK
CBOOOHOTO TIaJICHHS https://m.eds00.ru/22757126
JIBrxeHre HeOECHBIX Tel U UX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas bubmmorexa LIOK
23 _
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmioreka [IOK
. I'yka. B
24 Cuua ynpyroetit. 3axott I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna Tpenus. [Ipupona u BUABI CHIT bubmoteka [JOK
25 TpeHus. [[BuxkeHue B )KUIKOCTH U Ta3e C https://m.edso00.ru/1fa86499
Y4ETOM CHJIBI CONTPOTUBIICHUS CPEIbI https://m.edso0.ru/2ch29676
26 Hasnenue. I'mapocratnyeckoe bu6mmoreka [IOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AGCOIIOTHO TBEPJIOE TEIIO. bubmotexa [JOK
27 [TocTtynarenbHOE U BpaliaTeIbHOE bubmotexa [JOK
JIBU’KEHUE TBEPAOTO TeNa https://m.edso0.ru/2b95d57e
98 MOMEHT CHIIBI OTHOCHUTEIHLHO OCH bubmoteka [JOK
BpanieHus. [lnedo cuibl https://m.eds00.ru/653d3459
CrnoxeHue cui, NpUI0KEHHBIX K
29 TBepAOMY Teny. LleHTp TskecTH Tena. bubmmoteka LIOK
VYcnoBus paBHOBECHS TBEPAOIO TENA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBECHSA
bu6mnoreka [JOK
30 Pemteriie sazat https://m.edsoo.ru/dc1caacO
31 KonrtponpHas pabora 1o reme bubmuorexa LIOK
"luaamuka. CtaTuka TBepaoro remna" https://m.edsoo.ru/9f5a574c
HMiynbc MaTepHaIbHOM TOYKH,
CHUCTEMBI MaTepUAILHBIX TOUeK. LleHTp bubmoteka IJOK
32
Macc CUCTEMBbI MaTEPUAJIbHBIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBM)KEHHH IIEHTPa Mace
NmMiynbe cuiibl 1 UI3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPAHEHUs UMITYJIbCa. bubmioreia LTOK
https://m.edso0o.ru/13f0a221
PeakTuBHOE 1BUXEHUE
MoOMEHT UMITyJIbca MaTepPHATbHOU
34 Touku. [IpencraBieHne 0 COXpaHEeHUHU bubmotexa [JOK
MOMEHTa UMIYJIbCa B IIEHTPAJIbHBIX https://m.edso00.ru/d6532eb9
MOJISIX
bu6mmoreka [JOK
35 Pemermte sanaz https://m.edsoo.ru/f7706d63
36 Paborta cuiel Ha MajIOM ¥ Ha KOHECYHOM bu6mmoreka [JOK

nepemenieHun. [ papuaeckoe

https://m.eds00.ru/913974c7
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IpEeACTaBICHUE PAaOOThI CUIIBI.
MOIIHOCTE CUIIBI

Kunernueckas sueprus. Teopema 00

bu6moreka [JOK

37 U3MEHEHUU KUHETUYECKOU DHEPIruu
. P https://m.edsoo.ru/9a5e2e74
MaTepUATBHON TOYKH
[ToreHMaNbHBIE M HEMOTEHIIUAJILHBIE
38 cunel. [Totennuanpuas sHeprus. Bropas bubmorera HOK
' privl. P https://m.edso0.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst kKocMHYecKasi CKOpoCTb. CBA3b
pabOThI HEMMOTEHIIUABLHBIX CUJI C
N bu6mnoreka [JOK
39 M3MCHEHUEM MEXaHHUYECKOW SHEPrUun
https://m.edsoo.ru/f57b4e01
CHUCTEMBI T€JI. 3aKOH COXPaHCHUS
MEXaHWYECKON 3HEPTUU
Yapyrue u Heynpyrue CTOJIKHOBEHUS.
40 Y% E:II;eHI/Ie Bey Hp}J,'IrJ'II/I IUTS U ealIbHON bubmorexa HOK
p PHY https://m.edsoo.ru/f30f43b6
SKUIIKOCTH
41 KonTtponsHas pabora no reme "3aKOHBI bubmmorexa [IOK
COXpaHEHHS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PasButue npencraBiaeHu 0 IPUPOJIC
P pup bu6mmoreka [JOK
42 Ter1oTel. OcHoBHBIE moMoKeHus MKT.
https://m.edsoo.ru/b0a4445f
Judodysus. bpoyHoBckoe nBrxeHue
CtpoeHue ra3000pa3HbIX, KUIAKUX U
43 TBEPABIX TEJI. XapaKTep ABUKEHUS U Bubmiorexa OK
p L P p https://m.edsoo.ru/c44d02e2
B3aMMOEHCTBUS YaCTHIL] BEIIECTBA
Macca u pa3mepsl MOJIEKYJI (ATOMOB).
44 KomuuectBo BemecTsa. IlocTossHHas bubmorexa HOK
' https://m.edso0.ru/c5b72ab7
ABorazipo
45 Temneparypa. TernnoBoe paBHOBECHE. bubmmorexa [IOK
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[Ixama Ienbcus

https://m.edso0.ru/0070d493

46 Pemenue 3amaq bubmiorexa LIOK
https://m.edsoo.ru/1531aba5
. bubmoteka IJOK
47 W neanpHblil ra3. I'a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 VYpaBuenune MenneneeBa-Knaneiipona. bubmotexa [JOK
Pemenue 3amau https://m.edso0.ru/8d12c328
49 AOcoitoTHas TemMneparypa. 3akoH bubmuorexa [JOK
JlanmpToHa https://m.edsoo.ru/14e02d1f
50 M3ompoueccsl B ueanbHOM rase ¢ bubmmorexa IIOK
MOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA https://m.edso00.ru/68878d51
I'padmueckoe nmpeacraBicHue
ol Hfog)poueccom isiTepMa, n30Xopa, bubmmorexa [IOK
https://m.edso00.ru/1344327b
n3o0apa
bu6mmoreka [JOK
52 Ocronrioe ypasneiie MKT https://m.eds00.ru/c8094721
bu6moreka [JOK
53 Pemenue safa https://m.edso00.ru/10265a05
CBs13b a0COIOTHOM TeMITEpaTyphbl
TEPMOJNHAMHYECKON CUCTEMBI CO
54 CpeIHEel KMHETUYECKON IHEPTruei https://m.edsoo.ru/c38af875
MOCTYIATEIHHOT O TEMIOBOTO JBUKEHUS
€€ 4acTHIl
55 O0o001IeHNEe U CUCTeMaTH3alUs 3HAHHI bubmoteka [JOK
o reme "OcuoBsl MKT" https://m.edso00.ru/09d12fd8
56 KontponpeHas padora o reme "OCHOBBI bubmuorexa LIOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoauHamMudeckasi cucTeMa. 3aJaHnue Bbu6moreka [JOK
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BHEIHUX ycaoBuil i TJ1 cucTemsl.
BHelHNe u BHYTpEHHUE NTapaMETPBI.
ITapameTpsl T/l cucTeMsl Kak cpeHUE
3HAYEHU BEJIMYUH, OIIUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HyneB 0€ Ha4vaJiI0 TCPMOAWHAMHKH.

bubmotexa [JOK
58 CamornponsBoibHas pemakcarus T /1 httos://m.e dsogru 186c512f0
CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO
Mopnens naeanbHOro rasa B
59 TepMOIUHAMHUKE. Y CIIOBUS bu6amorexa [IOK
. https://m.edso00.ru/29355001
MPUMEHUMOCTH 3TOW MOJCIN
50 VpaBuenue Menaeneea-Knaneiipona u bubmoteka [JOK
BBIpaKEHU € JIJIs1 BHYTPEHHEH SHEPrUuu https://m.edsoo.ru/bal178d0
BeIpaskeHue 11 BHYTPEHHEN SHEPIUU
61 OJIHOATOMHOTO U€aJIbHOI0 rasa. bubmotexa [JOK
KBa3ucratuueckue u HeCTaTHUECKHE https://m.edsoo.ru/ac5cacl5
TIPOIECChI
DnemeHTapHas pabora B
62 TepMOJIMHAMUKE. Beranciienne paboThl bubmioreka [IOK
o rpaduky npoiecca Ha pV- https://m.edso00.ru/741d5738
quarpamme
Tennonepenaya Kak cnocod U3MEHEHUS
63 BHyTpeHHel sHepruu T/] cuctemsb! 0e3 bubmioreia LTOK
https://m.edsoo.ru/3d734561
COBEpIIEHUs pabOThI
64 KonBexkius, TenionpoBOIHOCTb, bubmmorexa [IOK
W3JIy4eHue https://m.edso0.ru/157b54cd
65 KonmmuectBo TenmoTel. TennoéMkocTh bu6mmoreka [JOK

Tena. YenbHas U MOJIIpHas

https://m.edsoo.ru/7ba67355
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TEIJIOEMKOCTH BEIleCTBA. Y IeIbHAas
TCIIJIOTAa CTOpPaHuA TOILJIMBa

66 Pacuér xonmuuecTBa TEMIOTHI MpH bubmmorexa [IOK
Terionepeaaye https://m.edsoo.ru/1db5ad4e
67 [Tonstue 00 annabaTHOM TpoOIEcCe. bubmotexa [JOK
I1epBbIii 3aKOH TEPMOIUHAMUKHU https://m.edso00.ru/d8098824
KonumdecTBo TenaoTel 1 paboTa Kak
68 Mepbl U3BMEHEHUsI BHYTPEHHEH SHEPruu brbmroreia LIOK
https://m.edsoo.ru/b047alcd
T/I cucreMsl
Bropotii 3aK0H TepMOAMHAMUKH TS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX bubmuorexa LIOK
nporeccoB. HeoGpatumocTs https://m.edsoo.ru/c6f4f464
MPUPOAHBIX TPOIECCOB
70 [TpuHUIUTBI 1M CTBUS TEMIOBBIX bu6moreka [JOK
marH. KIT/] https://m.edso00.ru/2e945513
71 Maxkcumanbaoe 3Hauenne KIT/. Hukn bu6mmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubmioreka [IOK
72 Pemenme sazaq https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCITeKThI
73 HCIO0JIb30BAHUS TEIIOBBIX JIBUTATENIEH. bu6moreka [JOK
TemoBoe 3arps3HeHNE OKpPYKaroILeH https://m.edso0.ru/9867aaa7’
Cpenbl
bu6mmnoreka [JOK
4 Penterite sazat https://m.edso0.ru/c8c70432
O060011IeHrE U CUCTEMATH3AINAS 3HAHUI Butmorexa LJOK
75 no teMe "Tepmonunamuka. TernnoBbie

MAaIIHe!"

https://m.edso00.ru/28d62b3f
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KonrtponpHas pabota o reme

bu6mmoreka [JOK

76
"TepmoauHaMuka. TerioBble MalIHHBI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3zoBanue U KOHIEHCALIHU.
77 I/Icﬁa ellzne ¥ KUTIeHUe. Y enbHas bubmorera IOK
P s https://m.eds00.ru/6f8e6777
TEIJI0Ta Napoodpa3zoBaHus
HacplneHHble 1 HEHACBIIIIEHHBIC TTAPHI.
KauecTBeHHas 3aBUCUMOCTD IIOTHOCTH
Y JIaBJICHVSI HACHIIIIEHHOTO Iapa OT
78 TEMIIEPATYPHL, HX HE3aBUCUMOCTH OT bubmorexa TIOK
. PATYPHL, https://m.edso0.ru/f5c17d02
00BbEMa HaChIILIEHHOT 0 I1apa.
3aBUCHMOCTH TEMITEPATYPBI KATICHUS OT
aBJICHUS B KUIKOCTH
79 BnaxHocTh Bo3ayxa. AOCOIIOTHAS U bubmorexa [IOK
OTHOCHUTENIbHAS BIAXKHOCTD https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemrenue 3agau
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammmueckue u
81 amop(HbIe Tena. AHU30TPONHS CBOWCTB butmmorexa [IOK
P ) R https://m.edso0.ru/20a88a03
KPHUCTAJIIIOB
[TnaBiieHue U KpUCTAILTU3AIIUS.
bubmioreka [IOK
82 VY aenpHasg TEMa0Ta IUIABICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6immanust
eopmarnu TBEPAOro TEIA.
Aedop b bu6mnoreka [JOK
83 Pactsbxenue u cxatue. Ciapur. Moy
. https://m.edsoo.ru/dalaabl0
IOura. [Ipenen ynpyrux nedhopmanuii
TermoBoe pacmMpeHue KUJIKOCTEN U
N bubmotexa [JOK
84 TBEPABIX TEJI. AHTaPMOHU3M TEIJIOBBIX

KoJIeOaHUM JacTHll BEUICCTBA

https://m.edsoo.ru/7ba5edf2
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85 [TpeoOpazoBanue 3Hepruu B (pa3oBbIX bubmuorexa LIOK
nepexoaax https://m.edso00.ru/97a0672f

bu6mmoreka [JOK

86 0% 0

PABHCHHC TELLIOBOTo batarca https://m.edsoo.ru/ab1521fb
bu6moreka [JOK

87 P

crietie sazat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHUE.

88 Kanumnsipusie siBnenus. JlaBienue noa bubmotexa [JOK
HCKPHUBIICHHOM IOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
xkuakoctu. @opmyna Jlannaca
O06o061enue 1 cucTeMaTH3anus 3HaHUH

" bubmoteka [JOK
89 1o TeMe "ArperaTHbI€ COCTOSHUS
| https://m.eds00.ru/0b52575¢
BeniecTBa. @a3oBbie MEPEXOAbI
KonrtponpHas pabota o reme
90 "ArperaTHbl€ COCTOSTHUS BEIIECTBA bubmorexa [JOK
P | H ’ https://m.edsoo.ru/7dc2a739
da30BbI€ MEPEXOJIbI
DNeKTpu3alus Tesl U €€ MPOsBIICHHUS.

o1 Onektpudeckuii 3apsn. JlBa Buaa bubmuotexa [JOK
ANEKTPUYECKUX 3apsaaoB. [IpoBoIHKKH, https://m.edsoo.ru/laff445f
JIDIIEKTPUKH U TTOJTYTTPOBOJTHUKH
DneMeHTapHBIN AIIEKTPUUECKHUM 3aps.

92 3aK0H COXpaHEHHS JIEKTPUIECKOT O bubmorexa [JOK

P P https://m.edsoo.ru/f49afd24
3apsiia

93 B3aumoneiictBue 3apsnoB. Toueunbie bubmotexa [JOK
3apsabl. 3akoH Kynona https://m.edso00.ru/445b7746

bu6mmoreka [JOK

94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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DnekTpuyeckoe nojue. Ero nericteue Ha

bu6mmoreka [JOK

95
IEKTPUY ECKUE 3aPSIbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD JIEKTPUYECKOTO TTOJIA.

96 [TpoOusIit 3apsia. JIunuu bu6mmoreka LIOK
HaIpsHKEHHOCTH 3JIEKTPUYECKOT O TOJIA. https://m.edso00.ru/3dac6957
OpnHOpOoAHOE AIIEKTPHUUECKOE TT0JIe
IToTeHuHaNBHOCTH

97 AJIEKTPOCTATUYECKOrO NoJist. PasHOCTD brbmorexa [TOK

P ' https://m.edsoo.ru/80021447
MOTEHIINAJIOB U HAIPsDKEHUE
[TorennmanbHas SHEPrus 3apsiaa B
98 aneKTpocTaTuyeckoM mnoJe. [lorenuan bubmmorexa [IOK
P ] B https://m.edsoo.ru/af5fa389
AIIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH OIS U

99 A3HOCTHU MOTEHIIMAJIOB IS bubmorexa [JOK
P https://m.edso0.ru/df7a6838
AEKTPOCTATUYECKOTO TTOJIS

100 [IpuHIIMT Cynepno3uLuu bubmmorexa [IOK
ANEKTPUYECKUX MOJIEN https://m.edsoo.ru/0cfe4a6c

bu6mmoreka [JOK

101 P

crietie sazad https://m.edso00.ru/5a582263

102 [Tone Toueunoro 3apsiga. [lone bubmmorexa [IOK
PaBHOMEPHO 3apsHKEHHOUN chephl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO MO

103 00BéMy mrapa. [Tone paBHOMEpHO bubmorexa [TOK

Y . N https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOMU TIIIOCKOCTH

104 [IpoBOHUKY B 3JIEKTPOCTATUYECKOM bubmmorexa [IOK
nosie. Y CJIOBHE PaBHOBECHS 3apsi10B https://m.edsoo.ru/32405eab

105 JIManeKTpUKY ¥ MOTyNPOBOAHUKH B bu6mmoreka [IOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konpnencarop. Di1eKTpoEMKOCTH

106 KOHJIeHCaTopa. DJIEKTPOEMKOCTh butmmorexa [IOK
A pa. p https://m.edso0.ru/845b4f73
MJIOCKOT0 KOHJIeHCaTopa
107 [TapannenpHOE COeqMHEHNE bubmorexa [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBatenbHOE COEUHEHHUE bu6moreka [JOK
KOH/JIEHCATOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apsKeHHOro KOHJeHcaTopa bubmorexa IOK
£ P A P https://m.edso00.ru/73a34f18
bubmioreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JBrxeHue 3apspKEeHHOM 4acTULBI B bu6mmoreka [JOK
OJTHOPOJIHOM 3JIEKTPUYECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau
113 O06o0mIeHne 1 cucTeMaTH3alus 3HAHUHA bubmotexa [JOK
1o TeMe "Dnekrpuyeckoe nose" https://m.eds00.ru/5752603f
114 KonrtponpHas pabora 1o reme bubmmoreka LIOK
"OnexTpuyeckoe mnosie" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTostHHBIN TOK. Y CllOBUS
115 CYIIECTBOBAHUS TOCTOSSHHOTO bubmmorexa [IOK
v https://m.eds00.ru/233311b5
AIEKTPUYECKOT O TOKA
bu6mmnoreka [JOK
116 " .H DJ1C
crowmiki Toka. Hanpbicertie 1 /1 https://m.eds00.ru/0839a115
117 3axoH OMa 115 y4acTKa L. bubmmorexa IIOK
DIEKTPUIECKOE COMPOTHBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh CONPOTUBIICHUS bubmmorexa [IOK

OIHOPOAHOI'O ITPOBOJAHUKA OT €T'0

https://m.edsoo.ru/95fcdf51
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JJIMHBI U IJI0IAAX MOIICPEYHOr o

cedeHus
119 VYaenbHOE COMPOTUBIICHNE BEIIECTBA. bubmmorexa [IOK
Pemenue 3anau https://m.edso00.ru/437f8300
ITocnenoBartenbHOE, TAPAICIBHOE, bu6mmoreka [JOK
120
CMEIIAHHOE COECIMHEHU E TPOBOJHUKOB https://m.edso0o.ru/236f7e07
121 Pacuér pa3BeTBICHHBIX JIEKTPUUECKUX bubmotexa [JOK
neneii. [IpaBuia Kupxroda https://m.edso00.ru/1794cf37
bubmioreka [IOK
122 P
cuiere saat https://m.edso00.ru/3881b469
123 PaboTa 35eKkTpu4ecKkoro Toka. 3akoH bubmuorexa [IOK
Ioxoynsa —Jlenna https://m.edsoo.ru/a3605c5¢c
bu6mmoreka [JOK
124 Pemterite sana https://m.edso00.ru/6761bfOf
MOUIHOCTh ANEKTPUUYECKOTO TOKA.
125 TeHI:'IIOBaSI MO HZI())TI: BBIJICTISIEMas Ha brtmmorexa [IOK
HI » PR https://m.eds00.ru/99750a6f
pesucrope
bubmioreka [IOK
126 Pemenue safa https://m.edsoo.ru/eb72fc24
127 OJIC u BHYTpEHHEE CONPOTUBIICHHE bubmmorexa [IOK
HMCTOYHHUKA TOKA https://m.edso00.ru/72d453af
128 3axon Oma 115 TOJTHOM (3aMKHYTOM) bubmotexa [JOK
AJIEKTPUY €CKOM 11ETTH https://m.edsoo.ru/221f40fb
bubmioreka [IOK
129 P
clietiie sazad https://m.eds00.ru/3580b679
bu6moreka [JOK
130 M
OTIHOCTL HETOTHITKA ToKka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bubmmorexa [IOK
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https://m.edsoo0.ru/546f5632

132 KonpaencaTop B 11enu MocTOSSHHOTO TOKa bubmorexa TIOK
A Pt https://m.eds00.ru/3536813e
bu6moreka [JOK
133 P
criete sazad https://m.edso00.ru/4410cef0
134 Pemenne 3amau o Teme "[locTosHHBIN bu6mmoreka [JOK
AJIEKTPUYECKHI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau no teme "IlocTosHHBII bubmotexa [JOK
ANEKTPUYECKUHN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amau no teme "IlocTossHHBIN bu6mmoreka [JOK
AIEKTPUY ECKUI TOK" https://m.edsoo.ru/eb5d4687
O06o0mIeHre U CUCTeMaTH3alusl 3HAHUH
137 1o Teme "I10CTOSHHBIN AJIEeKTpUY €CKUA bubmorexa [JOK
\ P https://m.edsoo.ru/bfd7a050
TOK
138 KonrtponeHas paborta o teme bubmmorexa LIOK
"TToCTOSIHHBIN 2JEKTPUYECKUI TOK" https://m.eds00.ru/1885ddfl
DneKkTpudecKas npoBOJIUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUIECKHI bubmorexa TIOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTautax. CBEepXIpOBOIUMOCTh
DIIEKTPUYECKUN TOK B paCTBOpax U
140 acCIlJIaBax JICKTPOJIMTOB. 3aKOHBI butmmorexa [IOK
P P ' https://m.eds00.ru/4b423491
®Dapanes 471 IEKTPOIH3a
bu6mmnoreka [JOK
141 C) i Nl
HCKIPIHCCHIA TOK B Tasax. Jumsma https://m.eds00.ru/92d92f76
142 DJIEKTPUYECKHUI TOK B BAKyyMe. bubmotexa [JOK
Bakyymnble npu6opsl https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKUN TOK B bubmmorexa [IOK

MNOJIyIMpOBOAHHUKAX

https://m.edsoo.ru/ab61c660
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144

[TonynpoBOHUKOBBIE TPUOOPHI

bu6mmoreka [JOK
https://m.edso00.ru/83622200

145

du3nuecKkuii MPaKTUKYM 110 TEME
"M3MepeHne CUIIbI TOKA M HANPSKEHUS
B LIEMH ITOCTOSIHHOTO TOKa IIPH MTOMOIIU
AHAJIOTOBBIX M LIU(PPOBBIX
U3MEPHUTENIbHBIX MPUOOPOB" Min
"3HaKOMCTBO C UG POBOU
nabopatopueit o ¢pusuke. [Ipumeps
u3MepeHus (pru3nuecKux BeIUYuH MpU
ITOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

bu6mmoreka [JOK
https://m.edsoo.ru/5643ea56

146

DU3NYECKUN TPAKTUKYM T10 TEME
"N3ydyeHne HepaBHOMEPHOT O JBUIKCHUS
C LIEJIbIO OIPEEICHUS] MTHOBEHHOU
ckopocTtu"

bu6mmoreka [JOK
https://m.edsoo.ru/f629215f

147

du3nuecKkuii MPaKTUKYM 110 TEME
"N3mMepeHne yCKOpeHus Ipu
MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM
IBYDKEHUU 110 HAKJIOHHOM INTOCKOCTH"
i "HMccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHHU NPU PABHOYCKOPEHHOM
nBYOKEeHNN"

bu6mmoreka [JOK
https://m.edso00.ru/6960b6ef

148

@u3nyecKuil MPaKTUKYM 110 TEME
"U3mepeHne yckopeHus cBOOOIHOTO
najgenus" mim "M3ydenue 1BUKEHUS
Teja, OPOIIEHHOI0 TOPU30HTAILHO"

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

149

du3nyecKuil MPaKTUKYM 10 TEME
"N3yueHue ABUKEHUS Tena 10
OKPYXHOCTH C ITIOCTOSTHHOM MO0 MOAYJIXO

bubmioreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" i "UccnenoBanue
3aBHCHMOCTHU TIEPHOAA 00palCHHUS
KOHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

du3nuecKkuii MPakKTUKYM 10 TEME
"N3MepeHne paBHOACHCTBYIOIIEH CHIIbI
IpU ABUKEHUU OpycCKa 10 HaKJIOHHOM
mockoctu" win "IIpoBepka runoressl o
HE3aBUCHUMOCTH BPEMEHH JIBUIKEHUS
Opycka 1o HaKJIOHHOM MIIOCKOCTH Ha
3a/laHHOE PAaCcCTOSIHUE OT €ro Macchl"

bu6mmoreka [JOK
https://m.edsoo.ru/0b34dbh84

151

@u3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue 3aBUCHMOCTH CUJT
YIPYroCTH, BO3ZHUKAIOIUX B IIPYKUHE U
PE3UHOBOM 00pasiie, OT UX
neopmarun" wim "M3yuenue
JBUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTOM uepe3 NErkui
610K "

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

152

Pu3N4ECKUN MPAKTUKYM 110 TEME
"U3mepenne korduimenta TpeHus Mo
BEJIMYHMHE YTJI0BOr0 Kodduiimenrta
3apucumoctu Frp(N)" nim
"HUccnenoBanue IBUXKEHHS OpycKa 1Mo
HAKJIOHHOMW TMJIOCKOCTH C IePEMEHHBIM
KO3 (hULIMEHTOM TpeHUS" WK
"N3ydeHune ABUKEHUS T'py3a Ha Bally €
TpeHuem"

bu6mmnoreka [JOK
https://m.edsoo.ru/b83b1607

153

du3nuecKkuii MPaKTUKYM 110 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

"HccnenoBanue yCiaoBUl paBHOBECHS
TBEPAOTO TeJa, UMEIOIIIETO OCh
Bpamienus" unu "Konctpyuposanue
KPOHIITEHHOB U pacuér cui ynpyroctu"
win "M3yuenune ycToiunBoCTH
TBEPIOrO TeJa, UMEIOILEro IJI0IAb
ornopsr"

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

154

DHU3NYECKUN TPAKTUKYM IO TEME
"U3mepeHue umnybca Teaa mno
TopMo3HOMY niyTu" unu "M3mepeHue
CHJIBI TATH, CKOPOCTH MOJEIN
AIIEKTPOMOOUIISL U MOLTHOCTHU CHIIBI
Taru" uimm "CpaBHEHUE U3MEHEHUs
HMMITYJIbCa TeJla C UMITYJIbCOM CHJIbI"
nmm "MccnenoBanue COXpaHeHUs
HUMITYJIbCA TIPU YIIPYTOM
B3aumojieicTBuun" uim "M3mepenne
KUHETHYECKON SHEPrUH Teja Mo
TOPMO3HOMY IyTH"

bu6moreka [JOK
https://m.edsoo.ru/856fh28e

155

PuU3nYeCcKUil MPAaKTUKYM 110 TEME
"N3ydeHne n30TepMUYECcKOro mporecca
(peKOMEHT0BaHO M CIOJIb30BAHUE
urdpoBoii 1abopatopun)" uiaH
"N3ydyeHune n30X0pHOro nporecca’ uim
"N3yuenue nzobapHoro mnpomecca' uim
"IIpoBepka ypaBHEHHS COCTOSHUA"

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

156

DU3NYECKUN TPAKTUKYM T10 TEME
"N3mepeHne yaenbHON TenaoEMKOCTH "
nmn "HMccnenoBanue npomecca

bu6moreka [JOK
https://m.edsoo.ru/2f2faab1
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OCTBIBaHUS BemecTBa' UIIH
"UccnenoBanue anuadaTHOro
npornecca" wim "M3yuenue
B3aUMOCBSI3H YHEPTUH
MEXMOJIEKYJIIPHOT'O B3aUMOIEHCTBUS U
TEMIIEPaTypbl KUIIEHUSI KUAKOCTEN"

157

Pu3N4ECKUN MPAKTUKYM 10 TEME
"N3ydeHune 3aKkoHOMEepHOCTEN
WCTIApEHUS KUAKOCTEN" i
"N3mepeHue yeabHON TEeMI0ThI
naByieHus Jbpaa" uim "N3yuenue
CBOICTB HaCBIIIEHHBIX apoOB" WJIH
"N3mepenue abCoIFOTHOM BIaXKHOCTH
BO3/lyXa U OIIEHKa Macchl IapoB B
nomemenun". Ismepenne

KO3 pHIIHEHTa TOBEPXHOCTHOTO
HATSHKEHUS

bu6mnoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

PuU3nyeCcKuil MPAaKTUKYM 10 TEME
"HabmroieHue npeBpalleHus 3Hepruu
3apsHDKEHHOr0 KOHJIEHCaTOpa B SHEPrHUI0
U3IIy4EHUs CBETOIMOoAA" WK
"N3ydeHne npoTeKaHus TOKA B LIENH,
coJieprKalleil KOHJAeHcaTop' win
"Pacnipenenenue pazHoCTH
NOTEHIUAJIOB (HANPSHKEHUST) IPU
[OCJIEI0BATEIbHOM COECAMHEHUH
KOH/JICHCaTOpOB"

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

159

Du3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue CMEIIaHHOTO

bubmioreka [IOK
https://m.edsoo.ru/2b179d98
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COEIMHEHHUSI PE3UCTOPOB" MIIN
"U3mepeHue yieapHOoro COnpoTUBICHUS
npoBoaHukoB" unm "MccrnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HaMpsOKEHUS 1S JIaMITbl HaKaJIBaHUs"

Pu3N4ECKUN MPAKTUKYM 110 TEME
"HaGnrogeHue amekTponm3a uim
"N3mepeHue 3apsiia OJHOBAJIEHTHOIO
noHa" nmm "Uccnenosanue

bu6mmoreka [JOK

160
3aBUCUMOCTH COMPOTUBJIEHUS https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPa OT TeMITepaTyphl" UK
"CHsiTHE BOJIbT-aMIIEPHOM
XapaKkTepUuCTUKU auoaa"
PesepBHEIii ypok. O0001MIEHNE U
161 CI/ICTEM&TI/BZIII)I/ISI 3HAHUU II0 TEME BuGmorexa IJOK
" " https://m.edso00.ru/ed017d93
Kunematnka
PesepBHEIil ypok. O0001IEHNE U
162 CHCTEMaTHSZpHﬂ 3HaHH;'III 10 TEME bubmorexa LIOK
H https://m.edso0.ru/3149956b
"Jlunamuka"
PesepBHrlii ypok. O000mIEHNE U
163 CI/ICTIG)MaTI/BZpI/I?[ 3HAHUH 10 TEME Bubmiorexa [JOK
" B " https://m.edso0.ru/0f9752ac
CraTtuka TBEpIOro Tena
PesepsHblii ypok. O6001menne 1
164 CHCTzMaTHS:pH;I 3HAHWH 10 TEME Bubmorexa HOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpAaHCHHS B MEXaHHKE
PesepBubiii ypok. O6o0meHue u
165 crcTeMaTH3aIys 3HaHW# 110 TeMe bu6mmoreka [JOK

"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON
Teopun”

https://m.edsoo.ru/de148976
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PesepBubiii ypok. O6o0meHue u

166 CHCTEMATHU3alUs 3HAHUHN 10 TEME 1 bubmorexa HOK
5 https://m.edsoo.ru/0Obcc77cl
"TepmoauHamuka. TemniaoBbie MaTMHbI"
PesepBHbIii ypok. O600meHue u
167 crcTeMaTH3alvs 3HaHW# 110 TeMe 1 bu6mmoreka [JOK
"ArperaTtHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3zoBeIe epexopl"”
Pe3epBublii ypok. O6001IEHNE U
168 CI/ICTI;MaTI/BZpI/IH 3HaHHI;u 10 TEME 1 bubmorexa HOK
" B " https://m.edsoo.ru/f2381c0c
DneKTpuyecKoe moje
PesepsHblii ypok. O6001mEenNe 1
P P EH bu6mmnoreka [JOK
169 cUcTEMAaTU3aLMs 3HAHUU I10 TEME 1
Y . . https://m.edsoo.ru/3cae6dal
ITocTOSTHHBIN AJIEKTPUICCKUN TOK
PesepBurlii ypok. O6001mene 1
170 CI/ICTEMaTI/I?;ZpI/ISI 3HaHI/II;IH o teme "Toku 1 bubmorexa HOK
B " https://m.edsoo.ru/cc7681d4
B PA3JIMYHBIX Cpeax
OBILIEE KOJIMYECTBO HACOB I10 170 16

I[TPOIT'PAMME
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11 KUIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Mara uugposbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue
n/n Bcero u3ydeHuss | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
B3anMoeiicTBre mMOCTOSTHHBIX
1 MarHuTOB U MPOBOJTHUKOB C TOKOM 1 bubmorexa [JOK
posoa ] https://m.edso0.ru/487a8593
MaruuTtHoe nojue. ['unoreza Ammepa
BekTop MarHuTHON UHAYKIIWH.
2 I1 I/IHI_I[)I/IH cyrte n03nuni MarHUTHBIX 1 bubmorexa [JOK
P . ylep . https://m.edsoo.ru/4clabcch
nosiedd. JInHUM MarHUTHOW MHIYKIIUU
3 MarunuTtHoe noJjie IpoOBOJHUKA C 1 bubmmoreka [IOK
ToKoM. OmbIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBlIeHUE U 1 bubmotexa [JOK
MOZYJIb https://m.edso00.ru/26d9c5ba
bu6mmoreka [JOK
5 P 1
CHICHHE 3akad https://m.edsoo.ru/a37a0c21
5 [Ipumenenune 3akoHa Ammepa. 1 bubmmorexa LIOK
DNEeKTpOU3MEpUTEIbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuina Jlopenua, e€ HanpaBjieHUE U
7 MOJYJIb. JIBUXKEHHE 3apsSAKECHHON 1 bubmuorexa [IOK
YaCTHUILIbl B OJHOPOJTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noie
bu6mmoreka [JOK
8 P 1
cricrie satat https://m.edsoo.ru/504e98c7
bu6mmoreka [JOK
9 Pab6ora c Jlopenna 1
Té CHUIL FOpert https://m.edsoo.ru/d518be4b
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bu6mmoreka [JOK

10 Pemtertiie sazat https://m.eds00.ru/93617bd9
MarunuTHOE noJie B BEIIEeCTRE.
11 deppoMarHeTUKH, rmapa- u bubmorexa TIOK
PP > 11ap https://m.edso00.ru/30ff9608
JMaMarHeTUKH
OcHOBHBIE CBOMCTBA
12 ¢deppomarneTuxos. [Ipumenenue bubmioreia LIOK
PP P https://m.edso00.ru/0b58190a
(heppomMarHeTuKoB
13 Pemenne 3amau mo Teme "MarauTtHoe bubmotexa [JOK
nosie" https://m.eds00.ru/5b55¢307
14 Pemenune 3agad mo teme "MarautHoe bubmioreka [IOK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHue 3IeKTpOMarHuTHOU
15 0 . bu6moreka [JOK
HHAYKINTH. LIOTOK BEKTOPA MATHITHOH https://m.edsoo.ru/b3efaOcl
WHYKIHAH
bu6moreka [JOK
16 OAC maykH https://m.edso00.ru/48150bd8
17 3aKOH AEKTPOMAarHUTHON MHAYKIIUH bubmotexa [JOK
®Papanes https://m.edsoo.ru/a6dec188
18 Buxpesoe ssekrpuueckoe nose. Toku bubmmoreka LIOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHIYKIMY B ABHXKYILIUXCS bubmoteka [JOK
MPOBOJHUKAX https://m.edso0.ru/0235cc02
20 Perlemie a1 bubmioreka [IOK
HICHHIE Saad https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 I1 JI
paswilo Jetta https://m.edso00.ru/bbc22726
22 WNunykruBHocTs. Karymika bu6mmorexa LIOK
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WHAYKTUBHOCTH B LICIIH ITOCTOAHHOTI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykuuu. IJC

bu6moreka [JOK

23
CaMOMHYKIIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO MOJIS KaTyIIKH C bubmmorexa LIOK
TOKOM. DJIEKTPOMarHuTHOE I0JIe https://m.edsoo.ru/b3c0ad1l
bu6mmoreka [JOK
25 P
cHierie sanat https:/m.eds00.ru/8869d2h
26 O06o01enre u CUCTEeMaTH3AITHS bu6moreka [JOK
3HaHUN 110 TeMe "DIeKTpoAruHaMHKa" https://m.edso00.ru/76484025
97 KonTponsHas pabora 1o Teme bubmuorexa [IOK
"DnexkTpoanHaMuKa" https://m.edsoo.ru/8ae09b98
Komnebatenbnas cucrema. CBOOOIHBIE
28 koiebanus. 'apMOHMUECKHE bubmorexa HOK
-1 ap https://m.edsoo.ru/7c1db385
KoJIeOaHus
29 Kunematnueckoe ¥ TUHAMUYECKOE bu6moreka [JOK
OIIMCAaHNE KOJIEOATEbHBIX ABVKECHUI https://m.edso0.ru/87ce9498
DHepreTuueckoe onucanue. BeiBoj
IUHAMHAYECKOT0 OIUCAHUS
30 TapMOHHUYECKUX KOJIEOAHUH U3 UX bubmorexa HOK
P https://m.edso0.ru/e3¢99692
SHEPreTUYECKOro ¥ KHHEMAaTHYECKOT O
OIIMCaHUSA
bu6mmnoreka [JOK
31 Ammuryna u dasa kojaedanuit
ynau b https://m.edsoo.ru/7a0c439a
[Tepuon u yacrora KonebaHuii.
39 [Tepuoa MabIX CBOOOTHBIX bu6mmoreka [JOK

KoJe0aHNi MaTEMAaTHYECKOI O
MasTHHKA. [leproj cBOOOTHBIX

https://m.edso0o.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

Kosie0aHUil IPY>KUHHOT O MasiTHUKA

33 3aryxaromue KonebaHus. bubmmoreka [IOK
Brinyxnennsie konebanus. Pe3onanc https://m.edsoo.ru/72e93d09
bu6moreka [JOK
34 A
BTOKOICOaHHA https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypok-koH(pepeHIus "MexaHndecKue
36 KoJIeOaHUSI B MY3bIKATbHBIX bubmorexa [JOK
3] https://m.edsoo.ru/8ef587be
UHCTPYMEHTax
O06o001m1eHne 1 cucTeMaTH3aus
37 3HaHUM 1Mo TemMe "MexaHndeckue bubmorexa TIOK
. https://m.edsoo.ru/eb84182f
KoseOaHus
38 DIeKTpOMarHUTHBIC KOJICOaHMS. bubmoteka IJOK
KonebaTenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyiia TomcoHa. CBA3b aMIUIUTYIbI
39 3aps1a KOHASH caTopa ¢ aMILTUTY 0N bubmorexa IIOK
P A P YA https://m.edso00.ru/093f9afl
CHJIBI TOKA B KOJIEOATEIILHOM KOHTYpE
3aKOH COXpaHEHUs SJHEPTHH B bubmmoreka LIOK
40
UJeaJIbHOM KOJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTryxawiue 3JeKTpoMa e
4| concbammn Bumpreme BnGmotecs LIOK
' YA https://m.edso0.ru/5e668619
AIIEKTPOMArHUTHBIE KOJIEOaHUS
Ilepemennslit TOK. PesucTop u
42 KOHJICHCATOP B IIETTH ITEPEMEHHOTO bubmorexa [TOK
A pst P https://m.eds00.ru/84836152
TOKa
43 KaTymika "HIyKTUBHOCTH B 11€NU bubmotexa [JOK
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NIEPEMECHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1Jis 3JIEKTPUYECKOM eI

bu6moreka [JOK

44
MIEPEMEHHOr 0 TOKa https://m.edsoo.ru/8bae38e6
MomHoCcTb IEpEMEHHOIO TOKA.
45 AMII'-EII/IT Hoepn eHCTBYIOIIEE bubmorexa HOK
YA A yIot https://m.edsoo.ru/lcac6c4c
3HAUYEHHE CUJIBI TOKA U HAINPSHKEHUS
46 Pe3oHaHC B piIeKTpUYECKOH Lenn bubmorexa LHOK
P i https://m.eds00.ru/087506df
bubmioreka [IOK
47 P
Cletme safat https://m.edsoo.ru/al16836a4
Wneansub1if Tpancdopmatop.
48 HHOI/BBO CTBI; ne(be paqa I/Ip bubmorexa HOK
P A > 11epel . https://m.edso00.ru/f97418ae
MOTpeOICHUE IIIEKTPUIECKONH IHEPTUH
DKOJIOTUYECKUE PUCKH TPU
MPOM3BOCTBE DIEKTPOIHEPTUH.
49 Kp JIBT 2[1 I/ICHOJILBO]faHI/IHp Bubmiorexa HHOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B TTOBCEIHEBHOM
JKU3HU
bu6mmoreka [JOK
50 P
CHICHHE Sanat https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 P
CHICHHE 3akad https://m.edsoo.ru/7cab59f8
O06001enrne U cucTEMaTU3aLUS
52 3HaHUH 10 TeMe "DIEeKTPOMarHuTHbIE butamorexa [IOK
. https://m.edsoo.ru/401024a9
KoebaHus
53 MexaHHu4YeCKue BOJIHBI. bubmoteka [JOK
XapaKTEepUCTUKU MEXaHUUYECKUX BOJIH https://m.edso0o.ru/a58e109f
54 CBoiicTBa MEXAaHUYECKUX BOJIH bubmotexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKHU 3ByKa butmmorexa [IOK
https://m.edso00.ru/138b6f09
56 WudpazByk u yapTpassByk. LllymoBoe bu6mmoreka LIOK
3arpsA3HEHUE OKPYKAIOLIEH CPEIbl https://m.edso0.ru/7380038f
bu6mmoreka [JOK
> Pemerme sanaz https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHUTHBIE BOJIHBI. bubmmorexa [IOK
N3nydenue 3J1eKTpOMariuTHHIX BOJIH https://m.edsoo.ru/714e5dbl
59 DOHeprus 3JeKTPOMATHUTHBIX BOJIH. bubmotexa [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 37eKTPOMarHUTHBIX BOJIH.
60 [IpumMeHeHne 31eKTPOMAarHUTHBIX bubmorexa [JOK
https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[IpuHIUTIBI pagOCBSI3H U
61 TeneBueHusA. Paguomnokarusi. bu6mmoreka [JOK
DJIEKTPOMarHuTHOE 3arps3HEHNE https://m.edso00.ru/9f96f1f8
OKPYXAaroIIel Cpebl
62 KonTtponbHas pabora o reme bubmmorexa LIOK
"KonebGanus 1 BoaHbI" https://m.edso00.ru/4f7985a0
63 Caer. 3aKOH MIPSIMOJIMHEWHOTO bubmmorexa [IOK
pacnpoCTpaHEHHUsI CBETa https://m.eds00.ru/f9566406
Pemenue 3ama4 Ha mpUMeHeHUE
64 3aKOHA MPSMOJIMHEHHOTO bubmorexa [JOK
https://m.edsoo.ru/ea32d455
pacrnpocTpaHeHHs CBeTa
65 Ortpaxenue ceera. [1imockoe 3epkaio. bubmotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [IpenomiteHne cBeta. AGCOTIOTHBIN U bubmmorexa [IOK
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OTHOCHUTEJIBHBIN IT0KA3aTENb
npenomiieHus. [loaHoe BHyTpeHHEe
orpaxenue. [IpenenpHplil yroiu
IIOJIHOI'O BHYTPEHHET 0 OTPaKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenne 3a1au Ha npuMeHEHUE

67 3aKOHOB OTPAXKEHUS U IIPEIOMIICHUS bubmorexa LIOK
P p https://m.edso0.ru/49d830a9
CBeTa
Xo el B mpu3Me. Jlucnepcusa
A pv A P bu6moreka [JOK
68 cseta. ClIoXKHEBINA cocTaB 0elnoro ceera.
https://m.edsoo.ru/d8elc3be
IIBser
69 JInn3zpl. DOKyCHOE paccTOsSIHUE U bubmuorexa [IOK
OIITUYECKAS CHUJIa JIUH3EI https://m.edso00.ru/60441359
70 [Toctpoenue nzo0pakeHuii B IMH3aX U bubmuorexa LIOK
HUX CHUCTEMAX. YBEJINYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aau Ha mocTpoeHue
71 H300paKEeHUI, TOIYYAEMBIX C Bubmiorexa HHOK
p ’ v https://m.edso00.ru/5a868f09
MOMOIIIBIO JIUH3
72 I'ma3 kak onTUueckast CHCTEMA bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenne 3anau. [Ipenenst
73 [IPUMEHUMOCTH I'€OMETPUY ECKON bubmmorexa HOK
p P https://m.edsoo.ru/cd174al10
OIITUKHU
74 CKopocCTh CBETA U METOJIBI €€ bubmotexa [JOK
U3MEpEHUS https://m.edsoo.ru/f32aab06
bubmoteka [JOK
75
Jlucniepens caeta https://m.edsoo.ru/lel6ccbe
76 WNuTepdepenius ceera bubmmorexa [IOK

https://m.edsoo.ru/5fc0c638
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KorepeHTHble HCTOYHUKU. Y CIIOBUSA

77 HaOJIFOICHUS MAKCUMYMOB U bubmorera TIOK
https://m.edso0.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [JOK
8 Pemterye sazaq https://m.edsogru/3061de2b
bubmioreka [IOK
7 lTpuvenerie nurephepenmm https://m.edsogru/668ed bc8
bu6mmoreka [JOK
80 Jlnpaiuns ceera https://m.edSO(I)l.ru/IZedO4b5
81 JudpakunonHas peméTka. Y clioBue bubmmorexa [IOK
HAOJIFOICHUSI TJTIABHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
bu6mmoreka [JOK
82 Pemterye sazaq https://m.edsogru/d58c411a
83 ITonnepeyHOCTH CBETOBBIX BOJIH. bubmorexa [IOK
[Tonspuzanus ceera https://m.edsoo.ru/e9890fe9
bu6moreka [JOK
84 Pemerre 3afas https://m.edsogru/c56c8158
85 CBeroBbI€ BJIEHUS B IPUPOE bubmioreia LTOK
https://m.edso00.ru/0b36363d
86 O06o01enre u CUCTEeMaTH3AITHS bu6moreka [JOK
3HaHui mo treme "OnTuka" https://m.eds00.ru/8a14748b
87 KonTtponphas pabora o reme bub6mmorexa IIOK
«Onrtukay» https://m.edso00.ru/82315dd4
['panuIbl NPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmoteka [JOK
3JIEKTPOAMHAMHUKU U MPUHITUIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIbHOCTH
89 [TocTynaTel crienabHON TEOPUH bubmotexa [JOK
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OTHOCHTCIBHOCTH

https://m.edsoo.ru/c56f05ch

IIpocTpaHcTBEHHO-BPEMEHHOM
untepBal. [IpeobpazoBanus Jlopenna.
VYcnoBue NpUYMHHOCTH.

bu6moreka [JOK

90
OTHOCHUTEIBHOCTb OTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amenieHue BpEMEHHU U COKPAIICHUE
JUTAHBI
91 DHeprusi U UMIYJIbC PEIATUBUCTCKOM bubmuorexa [JOK
JaCTULBI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ DHEpruel u
92 UMITYJIbCOM PEISITUBUCTCKON YaCTHIIBI bubmorexa [JOK
d P HEL https://m.edsoo.ru/b6258ffa
DHeprus Mmokos
93 PaBHOBECHOE TEIIIIOBOE U3ITYyUEHHE bubmorexa [JOK
i https://m.edsoo.ru/f54035a5
bu6mmoreka [JOK
94 3 B
AKCOH CMCTHCHIA BHHa https://m.edso0.ru/1c5ff752
95 I'unote3a M. Ilnanka o kBaHTax. bubmoteka IJOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
96 2
HEPTHS 1t HMITYIEC OTOHa https://m.edsoo.ru/7fb307ec
97 dorordpdext. OnbiThr A. T bubmuorexa [JOK
Cronerosa. 3akoHbl poTtoddhdexra https://m.edso0.ru/8c68e5b9
VYpaBHeHne DUHIITENHA 715
98 dororddexra. "KpacHas rpanumna” bubmorexa [TOK
' https://m.edsoo.ru/01ef4556
dboTordhdexra
99 Hasnenue ceera. OnbiTol I1. H. bubmoteka [JOK
JleOeneBa https://m.edso0.ru/64b4f966
100 BosiHOBBIE CBOIMCTBA YaCTHIL bubmotexa [JOK
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https://m.edsoo.ru/f59cfcec

Bounbl ge bpoiins. Jlinaa BOIHEI 1€

. bubmotexa [JOK
101 b
0 POHI H PasMepbl OGH%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIUU ABUIKYIIEH CS YaCTHIIBI
. bubmoteka IJOK
102 Koprtycieys1spii0-BOHOB O Jyamism https://m.edsoo.ru/8ccab62a
103 Judpakuus 371eKTPOHOB Ha bubmmorexa [IOK
KpUcTajljlax https://m.edsoo.ru/30dbal8c
C i .
100 | Coomonoma neomperesdumaondi Eatmiorera LIOK
. e https://m.eds00.ru/65783dec
I'eiizenOepra
bubmioreka [IOK
105 P
CILICHHE FPAGIHCCKIX 3a/a https://m.edsoo.ru/e70195hd
" bu6moreka [JOK
106 P
CIHGHHE PACHCTHRIX SaAdt https://m.edsoo.ru/ee9b3182
K 0 :
107 | "Octionss CTO", "Kapnyexyapio- bmorera L1OK
. T PHYCEYTAP https://m.edsoo.ru/c3de891a
BOJIHOBOH JyaJlu3M
OMBITHI TIO UCCIIEOBAHUIO CTPOCHHUS
108 atoMma. [ImanerapHas Mozenb aToma bubmorexa [JOK
. P A https://m.edsoo.ru/312b750a
Pezepdopna
bubmioreka [IOK
109 IT b
OCTyTIATH Hopa https://m.edsoo.ru/404dfa9a
110 Bunpl ciektpoB. CiekTp ypoBHeE bubmuorexa [IOK
SHEPruu aTomMa BoJ0pojia https://m.edsoo.ru/cf74blla
11 CHOHTaHHOE U BBIHYXJIEHHOE bubmuorexa LIOK
W3JIy4EHUE CBETa https://m.edso00.ru/f945d85c
112 Jlazep bubmmorexa LIOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
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https://m.edsoo.ru/30dba18c
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https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens sapa
I'eiizenOepra-lBanenko. 3apsaa u
MaccoBO€ YHCIIO sapa. M3oTonsl.
PannoaktuBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/34ada5de

114

3aKOH paJuoaKTUBHOIO pacnaja.
CBoiicTBa MOHU3UPYIOILETO
n3ilydeHus. BnusHue
PaaOaKTUBHOCTH HA KUBBIC
OpranusMsl. Jlo3umeTpus

bubmioreka [IOK
https://m.edsoo.ru/aab98bef

115

DHeprus CBsI3M HYKJIOHOB B siZIpeE.
SAnepubie cuibl. Jlepext macchl sapa.
Snepnsie peakuuu. AnepHsie
peaxtopsl. [IpoGaembl ympasiasieMoro
TEPMOSIIEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCTIEKThl Pa3BUTHUSA
SIIEPHON SHEPIreTUKHU

bu6moreka [JOK
https://m.edsoo.ru/ff1758d0

116

Meronsl perucrtpanuu u

HCCICAOBAHUS JICMCHTAPHBIX YaCTHUII.

@yHIaMEHTAIIbHBIE B3aUMO/IEN CTBHSL.
bapronbl, ME30HBI U JIETITOHBI.
[IpencraBienune o CtannapTHON
Mozaenu. KBapk-riatooHHast MOIENb
aJpOHOB

bubmioreka [IOK
https://m.edsoo.ru/lac08a5b

117

®dusuka 3a npeaenamu CtaHgapTHON
mojnenu. TéMHass MaTepust U TEMHas
sHeprus. Enuncreo ¢usnueckoit
KapTUHBI MUPA

bu6moreka [JOK
https://m.edsoo.ru/c026fd37

118

DTarbl pa3BUTUS ACTPOHOMUMU.

Bbu6moreka [JOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3Ha4YeHNE aCTPOHOMHUH

https://m.edsoo.ru/ad73e145

ITpuMEeHUMOCTb 3aKOHOB (PU3UKHU JJIS
O0BSICHEHHSI TPUPOABI KOCMHUYECKUX

bu6moreka [JOK

119
00beKTOB. MeTO/Ibl aCTPOHOMHUYECKUX https://m.eds00.ru/39c44028
HCCIIeIOBaHNHN
CoBpemMeHHbIE ONTUYECKHE
120 TEJIECKOIIBI, PATHUOTEIECKOIIBI bubmorexa HOK
- palt ’ https://m.edso0.ru/4877aale
BHEaTMoOc(epHasi aCTpOHOMUS
Bup 3Bé3qnoro neba. Cosse3gus,
121 SIpPKUE 3BE3b], IVIAHETHI, UX BUIUMOE bubmmorexa HOK
P ’ ’ https://m.edsoo.ru/aac588eb
IBIKEHHE
Comaeunas cucreMma. ComHILe.
122 CoJHeyHast akKTUBHOCTE. ICTOYHUK bubmorexa HOK
. https://m.eds00.ru/22748eb4
sHeprun CoJiHIa U 3BE3]
3BE31bI, X OCHOBHEIE
123 XapakTepucTuku. Jlnarpamma bubmorexa [JOK
| PakTep . P | https://m.edso0.ru/42169944
CIIEKTpaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/bI INIABHOH MMOCIEN0BATEIBHOCTH bubmorexa HOK
A A https://m.edsoo.ru/b3ch766¢
BHyTpeHHee cTpoeHue 3BE3.
125 CoBpeMeHHbIe TPEACTABICHUS O bubmmorexa [IOK
MPOUCXOXKIECHUH U 3Bomonuu CoJHIa https://m.edsoo.ru/d09da494
U 3BE31. DTaIbl )KU3HU 3BE3T
Mneunsiit [Tyt — Hama [ManakTuka.
126 Tune! ranaktuk. YEpHLIe OBIPEI B bubmorexa HOK
- 1P p https://m.edsoo.ru/7cd10a0a
siIpax TajdaKkTHK
127 Bcenennas. Pacimmpenue Beenennoi. bubmoteka IJOK

3akoH Xa606ma. Teopus bonbmioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3pbIBA. PemMKTOBOE M3IIydeHNE

128

MacmraOHas cTpyKTypa BceneHHow.
MertaranakTuka

bu6moreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpoOieMbl aCTpOHOMUH

bu6moreka [JOK
https://m.edsoo.ru/d37d9ffe

130

DU3NYECKUN NPAKTUKYM I10 TEME
"WUccnemoBanre MarHUTHOTO TOJIS
ITOCTOSIHHBIX MarHuTOB" MJIN
"HccaenoBaHue CBOWCTB
(heppomMarHeTrKoB" WM
"UccaenoBanue OeiCTBUA
MOCTOSTHHOI'O MarHuTa Ha PaMKy C
TOKOM"

bu6mmoreka [JOK
https://m.edsoo.ru/67361aef

131

®uznyuecKkuil TPaKTUKYM I10 TEME
"U3mepenne cuiibl Amnepa" uimm
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Awmriepa OT cujibl TOKA" UM
"OmnpeaeneHne MarHUTHON UHAYKITUU
Ha OCHOBE U3MepeHus cuibl Ammepa"

bu6moreka [JOK
https://m.edsoo.ru/fcae91e9

132

Duznuecknil MPaKTUKYM IO TEME
"HccaeqoBaHue sIBJIEHUS
3IEKTPOMAarHUTHOM MHAYKIMH" UITH
"Onpenenenne MHAYKIUA BUXPEBOTO
MarHuTHOTO moJis"

https://m.edsoo.ru/c36658da

133

@u3HYECKHl MPAKTUKYM I10 TEME
"UccaeqoBanue sIBJICHUS
camonHaykuu" uim "Coopka Moaenu
3JIEKTPOMAarHUTHOT O TeHeparopa”

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

134

@uU3HYECKH IPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"U3mepenne neproga cBOOOTHBIX
KoJIe0aHUI HUTSHOTO | MIPYXUHHOTO
MasiTHUKOB"

https://m.edsoo.ru/5d159d35

135

@u3nUeCcKHil MPAaKTUKYM I10 TEME
"[IpeoOpa3zoBanme SHEPTUU B
MPYXKUHHOM MasiTHUKeE"

bu6mmoreka [JOK
https://m.edsoo.ru/a28026bd

136

@uU3HYECKH IPAKTUKYM I10 TEME
"HccnenoBaHue nepeMeHHOro ToKa
yepe3 NMOCIeN0BaTeNbHO COEAUNHEHHBIE
KOHJIEHCaTop, KaTyLIKy U pe3ucrop"
nm "Uccnenoanue paboTh
HCTOYHUKOB CBETA B LIENU
IIEpEMEHHOro Toka"

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

137

DuznuecKkuil IPaKTUKYM IO TEME
"U3ydeHue nmapaMeTpoB 3BYKOBOMH
BOJIHBI"

bu6moreka [JOK
https://m.edsoo.ru/b100661a

138

@u3nUeCcKHil MPAaKTUKYM I10 TEME
"N3MepeHue nokas3areis npeaoMIeHUs
crexna" wm "[lonydyenue
n300pakeHUsl B CUCTEME U3 INIOCKOT0
3epKaja u JUH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

duznuecknil MPaKTUKYM I10 TEME
"NccaeqoBanue 3aBUCUMOCTHU
(hOKYCHOTO pacCTOSIHUS OT BEIleCTBa
(Ha IpUMepe KUIKUX JIUH3)" UK
"N3mepenne GOKYyCHOTO pacCTOSHUS
paccenBarONMX JUH3"

bu6mmnoreka [JOK
https://m.edsoo.ru/b879fb3f

140

@uU3HYECKH IPAKTUKYM I10 TEME
"Habnronenune nudpakuum,

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



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
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nHTEepPEpPEHIINU U TOJIIPU3ALIIHI
cera"

141

@u3nYeCKHil MPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPrun
PENIATUBUCTCKUX YacTHII (110
¢doTtorpadusiMm TPEKOB 3apsKEHHBIX
YaCTHI] B MATHUTHOM T10J1€)"

bu6mmoreka [JOK
https://m.edsoo.ru/63756¢47

142

@u3nYeCcKHil MPAaKTUKYM I10 TEME
"N3mepenue noctosHHoi [1anka Ha
OCHOBe HcciienoBanus pororddexra”
nim "HccienoBanue 3aBUCUMOCTH
CHJIBI TOKA 4€pe3 CBETOIHUO OT
HanpsokeHus"

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

143

DuznuecKkuil IPaKTUKYM IO TEME
"UccnenoBanue cnekTpa
pa3peKEHHOr 0 aTOMAapHOro BOJ0OpPOa
1 U3MepeHue nocrosiHHon Punbdepra”

bu6moreka [JOK
https://m.edsoo.ru/ec651eb8

144

@u3HYECKH IPAKTUKYM I10 TEME
"UccnenoBanue paayuoakTUBHOTO
(oHa ¢ ucnoab30BaHUEM Jl03UMeTpa”
um "M3yyenue norioiieHus Oera-
YacTHI] aJroMUHHEM"

bubmioreka [IOK
https://m.edsoo.ru/c3dabebe

145

Du3nuecKnil MPaKTUKYM I10 TEME
"Habmronenus 38E31H0r0 Heba
HEBOOPY>KEHHBIM TI'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH U1 O peeeHus
MOJIO’KEHUsI HeOEeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

bu6moreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3usa CeBepHOro noyrymapus u
sipkue 3BE31b1" i "HaGmonenus B
Tesneckon JIyHel, IaHeT, TYMaHHOCTER
U 3BE3/IHBIX CKOIUIEHUI"

O06o01eHue U cucTreMaTu3anus
3HaHui. Ponb ¢pU3uKK 1 acTpoHOMUU B

. . bubmotexa [JOK
146 9KOHOMHYECKOM, TEXHOIOTHIECKOM,
N . https://m.edsoo.ru/ad6ddeed
COIMAJILHOM M 3THYECKOl cepax
JESITEIBHOCTH YEJIOBEKa
O06o01eHre n CUCTEeMaTH3AITHS
147 3HaHui. Ponps 1 mecto pusuku u bubmotexa [JOK
aCTPOHOMMH B COBPEMEHHOW Hay4YHOU https://m.edsoo.ru/18f19f7¢c
KapTHHE MUPa
0O0001IeHnEe U cucTEMAaTU3aLUs
3HaHuH. Poib ¢usndeckoil Teopuu B
OPMHPOBAHUH MPEACTABICHUH O
148 gnznquoﬁ Ka TfIHe MHUpa, MECTO brbmiorexa LOK
. p b, https://m.edso00.ru/e7d400f4
(bU3NYECKOI KapTUHBI MUPA B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MMPEJCTABIICHUH O IPUPOJIC
149 O06o001eHre u CUCTEeMaTH3AITHS bu6moreka [JOK
3HaHui o TeMe "KunemaTtuka" https://m.edsoo.ru/b032fc4b
150 O0001Ie e U cucTEMaTU3aLUs bu6mnoreka [JOK
3HaHui o Teme "Kunematuka" https://m.edso00.ru/4e31b507
151 O06o001mIeHe U cCHCTEeMaTH3AIUS bubmotexa [JOK
3HaHu# 1o teme "J{unamuka" https://m.edsoo.ru/2dfbafc5
O0001IEeHNEe U CUCTEMATH3ALU
o " Bbu6moreka [JOK
152 3HaHUM o TeMe "CTaTuka TBEpIOro

Tema"

https://m.edsoo.ru/3cca482e
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O0001IEHNE ¥ CUCTEMATH3AIAS

153 3HAHUHU 110 TeMe "3aKOHBI COXpAaHEHU bubmorexa LIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHHUKE
O06001IeHrEe U cUCTEMaTU3aIUs
154 3HaHui 110 TeMe "OCHOBBI BuGmorexa IOK
N " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETUYECKOM TEOpUHU
O000111eHNE U CUCTEMATA3AIHAS
155 3HaHui 110 TeMe "TepmoagnHaMuKa Bubmrorexa IJOK
p ' https://m.eds00.ru/c63f7c10
TemnoBble MauHb!"
O0001Ie e U cucTEMaTU3aLus
156 3HaHUM Mo TeMe "ArperaTHbie bubmuorexa [IOK
coctosauus Beuiectsa. @a3oBrie https://m.edsoo.ru/1d36b5bl
nepexoJibr"
O06001IeHne U cucTeEMaTU3aIUs
157 3HAHUHU 110 TeMe "DIEKTPUUECKOE BuGmorexa IJOK
" P https://m.edsoo.ru/3bf0def9
nosie
O000111eHNE U CUCTEMATA3ALHS
158 3HaHu# 110 TeMe "TIoCTOSIHHBIN Bubmiorexa IJOK
. " https://m.edso0o.ru/71453ee6
INMEKTPUICCKHI TOK
0O0001IeHne U cuCTEMAaTU3ALUS
159 3HaHu# 110 TeMe "TOKHU B pa3IMYHBIX Bubmiorexa IJOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O0001Ie e U cucTEMaTU3aLus bu6mmnoreka [JOK
3HaHUH 110 TeMe "MaruurtHoe mnoJje" https://m.edsoo.ru/3b4c06ae
PesepBHblii ypok. O0001IEHNE 1
161 CI/ICTIe)MaTI/ISE}llII;)I/Iﬂ 3HAHUU 110 TEME BuGmiorexa IJOK
" " https://m.edsoo.ru/053e2248
DNeKTpOMarHUTHAS WHTYKIIHS
162 Pe3epBHblii ypok. O00011eHNE U bubmmorexa [IOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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CUCTEMATU3ALIMS 3HAHUN T10 TEME
"Mexanndeckue Koieoanus"

https://m.edsoo.ru/d6310bfd

PesepBHbIii ypok. O6001ICHNHE 1

bu6moreka [JOK

163 CHUCTEMATHU3ALINS 3HAHUH 110 TEME
" B " https://m.edso0.ru/5e2bb83d
DIIeKTpOMarHUTHBIEC KOJIeOaHUs
Pe3epBHbIii ypok. O00611IeHNE U
164 cHUCTEeMaTHh3aIus 3HaHUM 110 TeMeE bu6moreka [JOK
"MexaHUuYecKue 1 3JeKTPOMarHuTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHblii ypok. O0001I€HME U
165 CI/ICTIe)MaTI/IBZ/p WS 3HAHWH 10 TEME bubmorexa LIOK
" " B https://m.edso00.ru/52ad1603
OnTuka
PesepBurlii ypok. O600menue u
PBHBIH YP : Bu6morexa LIOK
166 CHUCTEMATHU3ALMS 3HAHUH 110 TEME
https://m.edsoo.ru/5beclc65
"OcnaoBel CTO"
PesepsHblii ypok. O00011IEHNE U
167 CI/ICTI;MaTI/IBE}II pI/ISI 3HAHUH 110 TeEME bubmorexa LIOK
" B . " https://m.edso00.ru/f7c59d38
KopnyckynsipHO-BOTHOBOH JTyasii3m
Pe3epBublii ypok. O000IIEHNE U
168 CHCTgMaTma}l’ pm[ 3HaHI/I;-I 10 TEME bubmorexa HOK
" B " https://m.edso00.ru/1f511654
®dusnka aToma
PesepsHbIii ypok. O6001ICHHE U
169 cHUCTeMaTHU3allisl 3HaHUH 110 TEME bubmoteka [JOK
"®duszuka aTOMHOTO sJipa U https://m.edso0.ru/905c5ce0
3JIEMEHTapHbBIX YacTulr"
PesepBurlii ypok. O6001meHe 1
PBHBIH YP . Bu6morexa LIOK
170 CHUCTEMAaTHU3alHsA 3HAHUH 10 TEME

"OnemMeHTHl acTpopu3uKu"

https://m.edsoo.ru/2bffb94c
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OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






	МИНИСТЕРСТВО ПРОСВЕЩЕНИЯ РОССИЙСКОЙ ФЕДЕРАЦИИ
	МБОУ «СОШ №3 с. Серноводское» Серноводского муниципального района
	Учебного предмета «Физика. Углубленный уровень»
	для обучающихся технологического профиля (10-11),
	Центра образования естественно-научной и технологической направленностей «ТОЧКА РОСТА»
	с. Серноводское, 2024

		2024-12-26T17:47:49+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №3 С. СЕРНОВОДСКОЕ" СЕРНОВОДСКОГО МУНИЦИПАЛЬНОГО РАЙОНА




