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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3nke Ha YypoBHE cpeaHero oOuero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOKEHUW M TpPeOOBAaHU K pe3ysibTaTaM OCBOEHUS
OCHOBHOI 00pa3oBatesibHOM IporpaMmel, ripecrabiieHHbIX B DI'OC COO, a Takxke
c yuéroM (enepanbHOi pabouedt mnporpamMmbl BocnuTaHus W KoHuenuu
npenoaaBanus yueOHoro npeamera «duszmka» B 00pa3oBaTeNbHBIX OPTaHU3AIMIX
Poccuiickoii @enepannn, pean3yomnuX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[Tporpamma 1o (usuke onpeAenseT 00s13aTeIbHOE MTPEIMETHOE COCPIKAHHE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3YUCHHSI TEM U Pa3/IesioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKH yd4eOHOTO TMpOIeCCa, BO3PACTHBIX OCOOEHHOCTEH  OO0y4aromuxcs.
[Iporpamma 1o ¢u3uke AaéT MpeAcTaBICHUE O IENAX, COJACpPKAHUH, OOIIen
CTpaTerud OOy4YeHHs, BOCIHMTAHUS M Pa3BUTHS OOYUYAIOIIUXCS CPEICTBAMHU
yuebHoro npenmera «Puznka» Ha yriryoaéHHOM ypOBHE.

Nzyuyenne kypca (QU3MKHA YyriIyOIEHHOTO YPOBHS MO3BOJISIET peaIn30BaTh
3aJ1aui MpoQecCHOHATbHON OPUEHTAIlMH, HAIPaBICHO HA CO3JaHHE YCIOBUM JUIS
MPOSIBIICHUSI CBOMX HHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
o0y4Jarommmcsi, KOTOpbIE HEOOXOMUMBI JJii TPOJOJDKEHHs 00pa3oBaHUsS B
opraHuzanusx MpoecCHOHATLHOTO O0pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIIUATLHOCTSIM.

B nmporpamme 1o ¢puzuke onpeaensoTcs mIaHupyeMble pe3yabTaThl OCBOCHUS
Kypca (U3MKHM Ha YpPOBHE CpenHero oO0mero oOpa3oBaHUsA: JUYHOCTHBIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yriayOnéHHom  ypoBHe). Haydno-
METOJIOJIOTHYECKOM OCHOBOM [UIsi  pa3pabOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METanpeIMEeTHBIM M TPEAMETHBIM pe3yJbTaTaM OOYYaroIIMXCsS, OCBOMBIIHMX
nporpamMmy 1o (u3MKe Ha YpOBHE CPEeJHEro 001Iero 00pa3oBaHus Ha yriayOaEHHOM
yYpOBHE, SIBJISIETCSI CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma no pu3uke BKIIOYAET:

IUTAaHUPYEMBIE PE3YNIbTAThl OCBOCHHS Kypca GU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHKCJIE IPEIMETHBIE Pe3yJIbTaThl MO TojlaM 00y4YEeHHUS;

coziepkaHue yueoHoro npeamera « Ousnkay mo rojgaM 00ydeHusl.

[Iporpamma 1o @u3uke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCTIOJIb30BaHa YUUTEISIMU (PU3UKH JUISI COCTABICHHUS CBOMX Pab0YHX MPOTpamMM.

[Iporpamma mo ¢u3uke He CKOBHIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
NPEIOCTaBISET BO3MOKHOCTH JUISI peaiM3alliil  Pa3IMYHBIX METOJAUYECKUX
MOIXOJ0B K TpenojaBaHvio (PU3WKM Ha YrayOIEHHOM YypOBHE MPHU YCIOBHH
COXpaHEHHUs 00s3aTENFHON YaCTH COIeP KaHUS Kypca.

du3nka Kak Hayka O HamOoJjee OOIIMX 3aKOHaX MPHUPOJbI, BHICTyINas B

noAEHE TR AN SROHQNS FRSAMETA B ILIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
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3HaHUi 00 okpyskaroriem mupe. IkoapHbIN Kype GUBMKH — CUCTEMOOOPa3YIOMNiA
Il €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOJIbKY (PU3UUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHWM, HW3y4yaeMbIX XHMHEH, OHOJIOTHEH,
buzmdeckorr reorpadueid MU acTpoHoMmmei. lMcronap3oBaHWE U AKTHBHOE
npuMeHeHne (U3MUECKUX 3HAHWM OINpeeuiio Xapakrep U OypHOE pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJOTHI B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHHUS KOCMOCa,
MOJIyYeHHsI HOBBIX MaTEpHalOB C 3aJaHHBIMH CBoiicTBaMu. M3yuenue Qusuku
BHOCUT OCHOBHOMW BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaronierocsi, B GOpMUpPOBAHUE YMEHHUU NMPUMEHSTh HAYYHBIA METOJ MMO3HAHUS
IIPY BBIMOJTHEHUU UMU YYEOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca pu3uku Ha ypoBHE CpeTHEro 00111ero oopa3oBaHus MOJIOKEH
P UAEH, KOTOPbIE MOYKHO PACCMaTpPUBaTh KaK MPUHLIMIIBI €70 TOCTPOCHHS.

Hoea uenocmmuocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX Pa3/esioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (U3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MmaTepualn Kypca (HU3UKU
o0beMHEH BOKpYr (Qu3nyeckux Teopuid. Benymum B Kypce sBIseTcs
(dbopMUpoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEILECTBE U
HoJIe.

Hoea cymanumapuzayuu. EE peanuszanus OpeAnosara€T MCIOJIb30BAHUE
I'YMaHUTAPHOTO TNOTEHLIHANAa (PU3UUYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(u3HKYU C pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y SKOJIOTHYECKUMU MPOOJIEMaMH.

Hoena npuknaonon nanpaenennocmu. Kypc usuku yriry0iaE€HHOTO ypOBHS
IIPEANOJIaraeT 3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKHUX
IPWIOKEHUN W3YYEHHBIX TEOpUM M 3aKoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEACTABICHUA M COBPEMEHHbIE TEXHUYECKHE YCTpPOICTBa, U
TEXHOJIOTUU.

Hoea 3xonocuszayuu peanusyercs TIOCPEACTBOM BBEICHUS DJIEMEHTOB
COJIEp>KaHus, TMOCBSMIEHHBIX OJKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTUEM TEXHHKH U TEXHOJIOTHUH, a TaKkKe OOCYKICHHUS
npo0JieM pallOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTHYECKOI 0€30M1acCHOCTH.

OcBoeHue cofiepkaHusi IporpaMmbl 10 (PU3KKE JOHKHO OBITH MMOCTPOCHO HA
OPUHLMIIAX CUCTEMHO-JESATEIIbHOCTHOrO nmoaxona. s Gu3uku peanusanus 3THX
IPUHLKIIOB 0a3upyeTcsl Ha HCIOIb30BAHUHM CAMOCTOATEILHOTO HKCIEPUMEHTA KaK
IOCTOSIHHO JieficTByromiero (Qaxkrtopa yuyebHoro mnpouecca. s yriayOnéHHOTO
YPOBHS — DOTO CHUCTEMa CAaMOCTOATENIBHOIO YYEHHUYECKOTO HKCIEPUMEHTA,
BKJIIOYAIOIIETO ()POHTANbHBIE YUYEHHYECKHWE ONBITHI MPU HU3YYEHUU HOBOTO
MaTepuana, Jjaboparopabie paboTel U paboTHl MpakTuKyMa. [Ipu 3TOM BO3MOKHBI
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IBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B nepBom ciyyae npakTukym
npoBoautcs 160 B koHme 10 m 11 xmaccoB, nuMOO TOCHE MEPBOrO W BTOPOTO
MOJIYTOJIUHA B KaXKJIOM M3 TUX KjaccoB. BTopol crmocod — 3To mHTErpamnus padbor
IPaKTHUKyMa B CHUCTEMY JIaDOpaTOPHBIX pabOT, KOTOpbIE MPOBOAATCS B Ipoliecce
u3ydyeHus: paszena (temel). [Ipu sTom moa paboTramu NpakTUKyMa MOHUMAETCS
CaMOCTOATENILHOE HCCIEOBAaHUE, KOTOPOE TPOBOAMUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BHJIa O€3 MOIIArOBON MHCTPYKIIUH.

B nmporpamme mno (@u3uMke cucTeMa yYEHHYECKOro JKCIEPUMEHTa,
1ab0paTOpHBIX pabdOT M MPAKTUKyMa MPEJCTaBICHA €IUHBIM TepeduHeM. Brioop
TEMATUKU JJIs1 3TUX BUJOB YUYEHHUYECKHX MPAKTHUYECKUX PadO0T OCYIIECTBIISCTCS
y4aCTHUKaMU 00pa30BaTeIbHOrO MPOLiecca UCXOs U3 OCOOCHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUS W OCHalleHus kKabuHeta Qu3uku. [Ipm sTomM obecrneunBaeTcs
OBJIaJICHWE OOYyYaloIUMUCS YMEHHUSIMU TPOBOJUTH MpsSMble M KOCBEHHbIE
U3MEpPEHHUs, UCCIEAOBAHMS 3aBUCHUMOCTEN (PU3MYECKUX BEIMYMH U IMOCTAHOBKY
OMBITOB TI0 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENSIeTCs] pelIEHUI0 PaCUETHBIX U KaUeCTBEHHBIX 3a/1ay.
[Ipu 3TOM 111 pacU€THBIX 3a/1a4 IPUOPUTETOM SBIIIOTCS 3aa4U C IBHO 3aJaHHOMU
U HEABHO 33J]aHHOM (PM3HUECKOW MOJIEbIO, MO3BOJIAIONINE TPUMEHATh U3yUEHHBIE
3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjesia Kypca, TaK U UHTErpupys
IpUMEHEHUE 3HAHUI U3 Pa3HbIX pa3enoB. s KaueCTBEHHBIX 3a]1a4 IPUOPUTETOM
ABJISIIOTCS  3aJlaHusl Ha OOBSCHEHUE/NPEJICKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUW M TIPOIIECCOB B OKPYKAIOLIEH >KU3HU, TpeOyrolne BbiOopa Gu3M4ecKon
MOJIENU U1l CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu @I'OC COO k maTepruanbHO-TEXHUYECKOMY
o0ecreyeHunto yueOHoro npouecca Kype pu3uku yriyOiI€HHOro YpOBHSI Ha YPOBHE
cpeaHero oOiiero 00pa3oBaHUsS JOKEH HM3Yy4aThCAd B YCIOBHUSIX MPEIMETHOIO
kaOuHera. B kabwHeTe Qu3MKM JOMKHO OBITH HEoOXxomaumoe jJabopaTopHOE
00opyOBaHUE ISl BBHIMIOJIHEHHSI yKa3aHHBIX B IPOrpPaMMe MO PU3UKE YUEHUIECKIX
OMBITOB, JA0OPATOPHBIX pabOT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIHOHHOE
000pyI0BaHUE.

JlemoHCcTpanimoHHoe o0OopyaoBaHue (OpMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B MporpaMMe 1Mo (u3HKe KIIOYEBBIX JIEMOHCTpALMNA s
UCCJIEIOBaHNS  W3Y4YaeMbIX SIBIEHM M  IPOLIECCOB, OMIMUPHYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe 000OpymOBaHWE HJIsi YYEHWYECKHX MPAKTHUYECKUX pPaboT
dopmMupyeTcst B BUJIE€ TEMAaTHUYECKUX KOMIIJIEKTOB M OOECIeunBaeTCs B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOydJaromuxcsi. TeMaTHUecKHe KOMIUIEKThI
7a00paTOpHOTrO OO0OPYIOBAaHMS JIOJDKHBI OBITh IOCTPOCHBI HAa KOMIUICKCHOM
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UCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpHil.

OCHOBHBIMH HEJIIMH U3y4eHUS PU3UKH B 00111eM 00pa30BaHUU SBIISIOTCS:

dbopMupoBaHUE UHTEpECAa M CTPEMJICHHS OOydYaloImMUXCSd K HAYYHOMY
U3YYEHUIO TMPUPOAbI, PA3BUTUE UX HUHTEJUIEKTyaIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

dbopMuUpoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4YEHUSI OCHOB
CTpOEHHUs MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMuUpoBaHUE YMEHUN OOBSICHATH SIBJICHUS C UCIOJIb30BAHUEM (DHU3HUUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHuEe TMPEJACTAaBICHUN O poiu (U3UKH i1 Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE npeCcTaBIeHUN O  BO3MOXHBIX  cdepax Oyayuiei
npoeCCUOHANILHOM  JICSITEIbHOCTH, CBS3aHHBIX C (DU3UKOW, TMOJTOTOBKA K
JaybHeieMy oOy4eHHIO B ’TOM HalpaBJIE€HUU.

JlocTrkeHue 3TUX Lenel 00ecreunBaeTcs peleHueM CIeAyoluX 3a1a4 B
mpoliiecce 3y4yeHus Kypca pU3NKU Ha YPOBHE CpeTHEro oOIIero o0pa3oBaHus:

IpUOOPETEeHHE CUCTEMbI 3HAaHUN 00 0OIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpUsAX,  BKJIIOYAas  MEXaHWUKY,  MOJEKYISpHYH  (pU3uKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsl OOBICHEHUSI
bU3NYECKUX SIBJICHUW B TPUPOJIC U JJISI NPUHSATUS NPAKTUUECKUX PEIICHUN B
IIOBCEIHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHHSI PA3IMYHbIX 33]1a4 C SIBHO 3aJJaHHOM (hU3MUECKOM
MOJIENbIO, 3a]ad, MOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (U3UUYECKOM
MOJIENIM, aJCKBATHOM YCIOBHUAM 3a/ladyd, B TOM YHCIE 33a7a4 HHKEHEPHOTO
XapaKkTepa;

NOHNUMaHUEe (U3NYECKMX OCHOB ¥ TPUHIIAIIOB JCHCTBUS TEXHHYECKUX
YCTPOMCTB ¥ TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

OBJIAJICHHE METOJaMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHHUS W MPOBEACHUS
du3nuecknX OKCIEPUMEHTOB, aHAlW3a W HUHTEpHpeTranud  WHGOpMAINH,
OINPEJENIEHHS JOCTOBEPHOCTH MOJYYEHHOIO pe3yibTaTa;

CO3/IaHUE YCJIOBUU I PA3BUTUS YMEHUU NPOEKTHO-HCCIEN0BATENIbCKOM,
TBOPYECKOM JEATEIBHOCTH;

pasBuTHE MHTEpeca K chepaM nmpodhecCuOHATHHON e TENHHOCTH, CBI3aHHOU
¢ GUBHKOM.
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B cootBerctBum ¢ tpeboBanusimu DOI'OC COO yriyOnéHHBIH YPOBEHb
U3ydeHHs ydeOHoro mpeamera «@Pu3MkKa» HAa YpOBHE CpPEIHEr0 OOIIero
oOpa3zoBaHus BbIOMpaeTCs OOYYAIOUIUMUCS, I[UIAHUPYIOIMUMH TMPOJAOHKCHHUE
o0pa30BaHus M0 CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Ha uzyuenne ¢puszuku (yriyOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoauTtcs 340 gyaco: B 10 kinacce — 170 vacoB (5 4acoB B HEJIEIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIETIO).

[Ipeanaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX WU
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMTENb JEJIaeT BHIOOD
IpOBEJICHUS JIA0OPATOPHBIX pPabOT U OMNBITOB C YYETOM HHIUBUIYAIbHBIX
0COOCHHOCTEHM 00yJarOITUXCHI.
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Paznea 1. HayuHblili MeTO] MO3HAHNSI IPUPO/BIL.

®duszuka — pyHraMeHTagbHas Hayka o npupoje. Hayunbslil MeTo TO3HAHUS U
METO/IbI CCIIeIOBAaHUS (DU3UUECKUX SIBJICHUIA.

DKCHEpUMEHT U Teopus B Mpoliecce Mo3HaHus npupojsl. Habmogenue u
AKCIIEPUMEHT B (hU3HKE.

Cnocobbl m3MepeHusi (U3MUECKMX BEJIMYMH (AHAJIOTOBBIE W LU(POBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYUKOBBIEC CUCTEMBI).

[lorpemHocT  u3MepeHuit  Qu3myeckux  BenuuuH  (aOCoONOTHAsS U
OTHOCHTEJIbHAs).

MopenupoBanue (GU3NUYECKUX SBJICHUNA M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COJIOTHO TBEPOE TEJO0, UACATbHAS KUAKOCTh, UACAIbHBINA ra3, TOUCUHBIN 3apsii).
I'mnoresa. @u3nyecKkuii 3aK0H, TPAHULIBI €TI0 IPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTHYECKON AEATEIBHOCTH JIIOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomeul, npaKkmuKym.

N3mepenune cuibl TOKAa M HAMPSKEHMSI B MU MOCTOSIHHOTO TOKA IPU TOMOLIU
AHAJOrOBBIX U U(PPOBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LU(]poBoH snadoparopueil no ¢usuke. [Ipumepsl n3MepeHus
(bU3UYECKUX BEJIMYMH MPU MOMOITU KOMITBIOTEPHBIX JATUUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCHTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXAHUKHU.

Pannyc-BexkTop MarepuasbHON TOYKHM, €ro NPOEKIHH Ha OCH CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemernienne, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) H
YCKOpPEHUE MaTepUaJbHOW TOYKH, HUX MPOEKIUU HA OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMenieHui u CI0KeHUue CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEUHOE JBUKEHUE. 3aBUCUMOCTb
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTE€pUAIbHONW TOUYKU OT BPEMEHHU M UX
rpaduKy.

CBobOosHOE mMajeHHe. YCKOpeHHe CcBOOOTHOro majeHus. JIBmKeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOPJHMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUaIbHON TOYKH OT BPEMEHU U UX TpaPUKH.
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KpuBonunennoe nBwxeHue. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYXHOCTH. YTJIOBasi M JIMHEWHas ckopocTh. [lepmon u yactora obOparieHus.
[enTpocTpemuTenbHoe (HOPMAIbHOE), KacaTelbHOE (TaHTEHIIMAIBLHOE) U TIOJIHOE
YCKOPEHUE MAaTepUAIIbHOU TOUKH.

TexHuueckue YCTpOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIUIOMETD,
JBUKEHHE CHAPSAJIOB, LIEMTHBIE, HIECTEPEHYATHIE U PEMEHHBIE TIEPEAAYH, CKOPOCTHBIE
JTUQTHL.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPHUCTHK
JBUKCHHUS.

CriocoObl uccien0BaHus IBUKEHUN.

Nnnroctpanuus npeaesibHOroO Nepexo/ia U U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN ¢ UCTIOJIB30BAHHEM MEXaHHU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenune aBmkeHUs Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOi CKOPOCTH B pEIyKTOpE.

CpaBHeHue yTeN, TPAEKTOPUI, CKOPOCTEN ABUKEHHS OJJTHOTO U TOTO KE TeNa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

N3ydeHne HEPABHOMEPHOTO ABWKEHHS C LIEIBIO ONPENEIECHNUsS] MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus NMpu NPSMOJIMHEWHOM PAaBHOYCKOPEHHOM JBHKECHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHuss  (PEKOMEHJI0OBaHO
UCI0JIb30BaHUE HU(POBOI Ta00OpaTOpPUN).

N3yuyenue nBUKEHHUS Tena, OpOILIEHHOr0 TOPU30HTaNbHO. [ [poBepka runoressl
O NOPsAMOM IPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXIYy JalbHOCTBIO ITONETa M
Ha4aJIbHOM CKOPOCTBIO Tea.

N3yueHne nBWKEHUSA Tella IO OKPYKHOCTH C HOCTOSSHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia 0OpalleHnss KOHHYeCKOTro MasTHUKA OT
€ro IapaMmeTpoB.

Tema 2. /lunamuxa.
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[IepBeiii 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHnumn
oTHocuTenbHOCTH [anunes. HemHepuuanbHble CUCTEMBI OTCU€Ta (OMpeneseHue,
MIPUMEDHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu cuil.

Bropoii 3akoH HproTOHa [J1s1 MaTepUaibHOU TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepUAIbHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PAaBUTALMOHHON W
WHEPTHON MacCBhl.

Cuna 1spKecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MAICHUS OT BBICOTHI HaJY
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckoi upoThl. JBrkeHne HeOECHbBIX Tel
U ux cnyTHUKOB. 3akoHbl Kemepa. IlepBast kocmMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, aBmxkymerocs c
YCKOPEHUEM.

Cuina tpenust. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbXKEHHUS U CUIIA TPEHUS MOKOSI.
Koaddunment tpenust. Cuia conpoTUBICHUS MPU ABUKEHUU Teja B )KUJIKOCTH WIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJILHOTO IBUKEHMUS.

Hasnenune. 'mapocratnueckoe gasienue. Cuna Apxumena.

TexHU4YeCKre YCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHl: MOAIIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOnroienre 1BUKEHUS TEll B MHEPIUMATIbHBIX U HEMHEPIUAIbHBIX CHCTEMaX
OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTH.

Kauenne nByx UWIMHAPOB WM MIAPOB PA3HOM MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIIMATBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOACHCTBYIOLIEH MPUIOKEHHBIX K TEIIY CHII C POU3BEICHUEM
MacChl TeJla Ha €r0 YCKOPEHHUE B MHEPIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBHS TEI.

N3mepenune macc 1o B3anMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

[leHnTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIONIEH CUJI TIPU JBMXKCHUH OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rUIMOTE3bI O HE3aBUCHUMOCTH BPEMEHHM JBUXKEHUS Opycka 0
HaKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacCCHI.
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HccnenoBanre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX B IMPYXKHHE U
pe3uHOBOM 00pa3Iie, OT ux JAehopMaIiuu.

N3yuyeHue OBUMKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON depes
IErKuii OJIOK.

N3mepenne koadduimenta TpeHHsl MO BETUYUHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Frp(N).

UccnenoBanne nBuxeHust Opycka MO HAKJIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
KO3 PUIIMEHTOM TpEHHS.

N3ydeHne nBUKEHUS rpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. IloctynmarenbHoe M BpallaTeIbHOE JBUYKEHUE
TBEPAOTO Teina. MOMEHT Cuibl OTHOCUTENBHO OCH BpamieHus. [linedo cuibl.
CnoxeHune cuil, MPUIOKEHHBIX K TBEpHoMY Teny. LleHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TENA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3InuHOe PaBHOBECHE.

TexHu4eckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHl: KPOHLITEHH,
CTPOUTEIIBbHBIN KPaH, pelIETYaThle KOHCTPYKLIMHU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHs.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomul, npaKkmuKym.

HUccnenoBanne ycinoBUil paBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBanne KpOHIITEMHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMAb ONIOPHI.

Tema 4. 3aKkonvl coxpanenusn 6 mexanuke.

NMnynbc maTepuanbHOM TOYKH, CHCTEMBI MAaTEpUAIbHBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK. Teopema 0 IBU)KEHUHU LIEHTPa Macc.

NMnynbe cvitbl 1 N3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umnynbca MaTrepualbHOW TOUYKM. lIpencraBneHne o coxpaHEHHH
MOMEHTAa UMITYJIbCA B [IEHTPAIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
IpeCcTaBlIeHuEe pabOThl CUJIBL.

MOIIHOCTh CHJIBL.

Kunertnueckass 3Hepruss MarepuaibHOW TOYKU. TeopemMa 00 W3MEHEHUU
KMHETHUYECKOW SJHEPTUU MAaTEPUAIIbHON TOYKH.
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[lorennuanbHple W HENOTCHUMANbHbIE CUibl. [loTeHIManbHas >HEPrus.
[ToTenmumanbHast dHEprusi yrnpyro neGopMupoBaHHONW Tpyx uHbL. [loTeHIManbHasA
SHEPrus Tejla B OAHOPOJIHOM IPaBUTALlMOHHOM I10JIe. [loTeHInanpHas sHeprus tena
B T'PAaBUTALlMOHHOM II0JIE OJHOPOJHOrO Imapa (BHyTpHM M BHE Iapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThs KOCMUUECKAs! CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CUJT C U3MEHEHUEM MEXaHUYECKOM YPHEPrUuu
CUCTEMBI T€JI. 3aKOH COXPAaHEHUSI MEXaHUUYECKON YHEPTUH.

VYrpyrue v HEyNpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymwn s UACAIBHOM JKUAKOCTH Kak CIIEICTBUE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON SHEPTUH.

TexHnueckue ycTpoucTBa U TEXHOJOTMYECKHE MPOIECCHI: TBUKEHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIA MTUCTOJIET, TUPOCKOT, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

HN3mepeHne MOIIHOCTH CHUJIBI.

M3MeHeHue 3HepruM Tejla IPU COBEPLIEHUU PaOOTHI.

B3auMmHble mnpeBpanieHUss KUHETUYECKOM W ITOTEHIIMAJIbHOW DJHEPIUM IPHU
JEWCTBUU HA TEJO CUJIbI TAXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue PHEpruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomaol, npaKmuKym.

N3mepenne nMmmyibca Tena o TOpMO3HOMY ITyTH.

N3mepenne cuiibl TAru, CKOPOCTU MOJEIHU AJIEKTPOMOOUIISE U MOITHOCTH CHJIBI
TATH.

CpaBHEHVE H3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHEeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJECHCTBHH.

N3Mepenne KNHETUYECKOW YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! OTEHIMAIBHONW YHEPTUU NPYKUHBI ¢ paOOTOM CHIIBI
TPEHHSI.

Onpenenenue pabOThl CWIbl TPEHUS] MPU JBWKEHUHM Tela IO HAaKIOHHOU
IIJIOCKOCTH.

Pazgea 3. MoaekyasipHas pU3HKa ¥ TEPMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOT meopul.

OcHOBHbBIE TMOJOXKEHUST MOJEKYJsipHO-KUHeTHUeckoi Teopun (MKT), wux
onbITHOE 0OocHOBaHue. Jnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JABIKCHUS
Y B3aMMOJCHCTBUS YACTUL BellecTBA. MOJEIN CTPOEHHUs Ta30B, KUIAKOCTEH WU
TBEPJIBIX TSI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeieid. Macca u
pa3mepsl MoJiekyn (atomoB). KonnuectBo Bemectsa. [locrosnnas ABoraipo.
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TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temnepatyp Lleascus.

Mogenb uaealbHOrO ra3a B MOJEKYJISIPHO-KUHETUYECKOW TEOPUU: YACTHUIIBI
rasa ABMXKYTCSI XaOTHYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYIOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneipona. AOcooTHas
temrieparypa (mkaia temneparyp KensBuna). 3akon lanbToHa. M3ompoueccsl B

UJCAIbHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
Ipe/ICTaBlIEHHE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsi3p  MeXIy JaBIEHUEM U CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYNATEIBHOTO TEIJIOBOTO JBUKEHHUS MOJIEKYJ HJealbHOro raza (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM TEOPUHU UACAIBHOIO rasa).

CBs13b a0COJIIOTHOW TeMITepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CpPEeAHEH
KMHETUYECKOW SHEPTUEN MOCTYINATENBLHOIO TEMJIOBOIO ABUKEHUS €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: TEPMOMETP,
O6apomeTp, MolydeHue HaHOMATEePUAJIOB.

Hemoncmpayuu.

Mojienu IBUXKEHHS YACTUIL] BEILIECTBA.

Monens OpOyHOBCKOTO JIBUKEHUS.

Buneopomnuk ¢ 3anuchbio peanbHOro OpOyHOBCKOI'O JIBUKEHUS.

Huddy3us xxugkocTen.

Mogens onsita llTepHa.

[IpuTskenne MOJIEKYII.

Mojenu KpuCTaININYECKUX PELIETOK.

HaGnronenue u ncciieqoBaHue N30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomuol, npakmuxkym.

HccnenoBanne mporecca YCTaHOBICHHMS TEIUIOBOIO PABHOBECUS IPH
TETIO00OMEHE MEXKy TOpsiYeld U XOIOAHON BOAOH.

N3yuenue wu30TEpMUYECKOrO mpouecca (PEKOMEHJOBAHO HCIOJIb30BaAHUE
uudpoBoi 1abopatopun).

N3ydenne n30xopHOTO mporuecca.

N3yuenue nzobapHoOro npouecca.

[IpoBepka ypaBHEHHUS] COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ]) cuctema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIMHAMUAYECKOW CHUCTEMBbI. BHEIIHNE U BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJIMHAMUAYECKOW CUCTEMBI KaK CPEHNUE 3HAUYCHUS BEJIMYMH, OIUCHIBAOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CaMONpOM3BOJIbHAS — PEJIAKCaLIMS
TEPMOJIMHAMUAYECKOU CUCTEMBI K TEINIOBOMY PaBHOBECHIO.
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Mogenb uleanbHOro ra3a B TEPMOJUHAMHKE — CUCTEMA YpPaBHEHUM:
ypaBHeHUe MenaeneeBa—KiianelipoHa U BBIPAXXEHUE U1 BHYTPEHHEW SHEPTUM.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHUEHTpAlWs YacTHUll, BBICOKHE
TeMIlepatypsl. BeipaxkeHue uisi BHyTpEeHHENH SHEPruy OAHOATOMHOTO MIEATbHOTO
rasa.

KBa3zucratnueckue u HECTaTUYECKUE MTPOLIECCHI.

DneMeHTapHas pabota B TepMoAuHamMuke. Boraucienue paboThl o rpaduxy
npolecca Ha pV-nuarpamme.

Tennonepenaya  kak  crmoco0 — M3MEHEHUSI  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOH  CcUCTeMbl  0e3  coBepuieHust paboTel. KonBekius,
TEIJIONPOBOIHOCTD, U3TyYEHHUE.

KomnuectBo Ttemnorel. TemmoéMkocTh Tema. YAelbHas U MOJISApHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHE Maliepa. YeibHas TEIUIOTa CrOpPaHUs
ToriBa. Pacu€r KomuMyecTBa TEIIOTHI Mpu Termonepenadye. [loHsitue 00
aauabaTHOM Tpoliecce.

[lepBblii 3aKOH TEPMOIUHAMUKHU. BHYyTpeHHss1 3Heprusa. KoanuecTBo TEeIIoThI
U paboTa Kak Mephl HM3MEHEHUS BHYTPEHHEW SHEPruu TEePMOAMHAMUYECKOMN
CHUCTEMBI.

BTtopoii 3akoH TepMOIMHAMUKH JJ1S1 PABHOBECHBIX MPOIIECCOB: YePe3 3aJJaHHOE
PABHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOU CUCTEMBI MIPOXOIUT €IUHCTBECHHAS
anuabaTa. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3ak0H TEpMOIMHAMUKM ISl HEPAaBHOBECHBIX ITPOLECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJOAHOTO Tella K 0ojiee HarpeTomMy 0e3 KOMIIEHC AU
(Knaysuyc). HeobpatmMoCTh TPUPOIHBIX MPOIIECCOB.

[Tpunnune! neictus TermoBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Lukn Kapno.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUTaTeneil. TemnoBoe
3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKHUE MPOILIECCHI: XOJOAWIbHUK,
KOHMITMOHED, NU3CNIbHBIA W KapOIOPAaTOPHBIA JBUTATENH, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHHU3KUX TEeMIEpaTyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEINIOBOTO HACOCA, YTUIIU3ALHs OMOOPraHUYECKOTO TOTUIMBA ISt
BBIPAOOTKHU «TETUIOBOI» U JIEKTPOIHEPTHH.

Hemoncmpavuu.

N3menenne TemnepaTypsl Ipu aquadaTUYECKOM PACIIUPEHUH.

Bo3zaymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEH BEUIECTB.

CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanne agunabaTHOTO IIporiecca.
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KomrprorepHble MOAEIH TEIIIOBBIX JBUTATENIEH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenue yaenpHOU TENIIOEMKOCTH.

UccnenoBanne npoliiecca OCTbIBAaHUS BEIIECTBA.

UccnenoBanue anmabaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBS3U JHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Mcnapenue u kunenue. Y aenbpHast TEIoTa
napooOpa3oBaHMUsl.

HacellieHHblE W HEHachlIEHHbIE mnapbl. KaudecTBeHHas 3aBUCHMOCTD
MJIOTHOCTH U JIABJICHUS HACBIIIICHHOTO Mapa OT TEMIIEPaTypPhl, UX HE3aBUCUMOCTh OT
00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPAaTyphbl KUTICHUS OT JaBJICHUS B
KUJKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Tépnoe Teno. Kpuctainuueckue u amopdHbie Tena. AHU30TPOINUs CBOMCTB
KpucTtayyioB. IlnaBrmeHne W Kpucramuzanus. Y JIeldbHas TEIIOTa IUIABJICHUS.
CyO6numarus.

Hedopmanuu TBEpIOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmaruii.

TennoBoe pacliMpeHue KUIKOCTEH U TBEPABIX Te, 00bEMHOE M JIMHEHHOE
paciipenyue. AHTapMOHU3M TEIJIOBBIX KOJICOAHUM YaCTHIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEPruu B (Pa3zoBbIX MEpexoaax.

YpaBHeHuE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KOA(DPUIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnspusie sBinenus. JlaBnenue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuueckue yCTpPOMCTBA U TEXHOJOTMYECKUE IMPOILIECCHI:  KUJKHUE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpavuu.

TermmoBoe pacmmpeHue.

CBoiicTBa HACBHIILIEHHBIX MTAPOB.

Kunienune. Kunenue npu noHMXK€HHOM JaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnBbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunisipasie siBJI€HUSA.

Mojenan HeHbIOTOHOBCKOM JKUJIKOCTH.
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Crioco0ObI u3MepeHus BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IJIaBICHUS KPUCTAININYECKOIO BEIIECTBA.

Bunaer nepopmarmii.

Habmonenne manbix aedopMariuii.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3yueHune 3aKOHOMEPHOCTEN UCTIAPECHUS HKUIKOCTEM.

N3mepenune yaenbHO#M TEMIOoThI I1aBJIEHUS JIbA.

N3yueHne CBOMCTB HACHIILIEHHBIX MTAPOB.

N3mepenne abCOMIOTHON BIIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
OMEUIEHUU.

N3mepenne kodapuiimeHTa NOBEpXHOCTHOTO HATSHKCHHUS.

Namepenue monyns FOHra.

UccnenoBanure 3aBucuMOCTH  Jedopmainuu  pe3suHoBoro obpasma  oT
IPUJIOKEHHON K HEMY CHUJIBL.

Paznen 4. JiekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noe.

OneKTpu3anms Tel U €€ MNpOSBICHMs. OJNEKTpUUYECKUM 3apsan. JlBa Buza
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHMKH, NHUAJIEKTPUKA M IOJYIPOBOJHHKH.
DJIeMEHTapHbBIN ANEKTPUYECKUH 3apsa. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsA/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kynona.

DJekTpuuecKoe nose. Ero neicTere Ha dJIEKTPUYECKHAE 3apsibl.

Hanpsoxkénnocts  anextpuueckoro mosid.  IlpoOneiid  3apsan.  Jlunum
HaIPsKEHHOCTH DJIEKTPUUECKOTO MoJst. OTHOPOIHOE DIEKTPUUYECKOE TOJIE.

[ToTeHIHAIBHOCTB BJIEKTPOCTATHYECKOTO IMOJA. Pa3HOCTP NOTEHUMATIOB M
HanpspbkeHue. [loTeHnmanbHass SHeprus 3apsga B IJIEKTPOCTATUYECKOM IOJIE.
[ToreHnman anexkTpocTaTHyecKoro noiisd. CBa3b HaNPSHKEHHOCTH MOJIL U PA3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOro, TaK U
HEOJAHOPOIHOTO).

[IpyHIMT CyNepro3uuMy INEKTPUIECKUX TTOJIEH.

ITone Todeunoro 3apspma. Ilome paBHOMepHO 3apspkeHHOM cdephl. Ilome
PaBHOMEPHO 3apsiKEHHOro 1Mo o0bEMy mapa. I[lome paBHOMEPHO 3apsKEHHOM
O0eckoHeyHOU TIOCKOCTH. KapTuHbl JMHUI HampspDKEHHOCTH JSTHX TOJEH U
SKBUIOTEHLIHUAJIBHBIX IOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATHYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3apPsII0B.

JIMDJIEKTpUKM B DJIEKTPOCTATUYECKOM  TIOJIE. Jwvsnexrprueckas
IIPOHUIIAEMOCTD BEIIECTBA.

KonpgencaTop. DneKTpo€MKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATopa.
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[TapaiutennbHOE coennHEHME KOHAEHCATOPOB. [locnenoBarenbHoe coeIMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsyKEHHOT0 KOHJEHCATopa.

JIBU>KEHME 3apSyKEHHOM YaCTUIIBI B OJTHOPOIHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: 3JIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE DJIEKTPONpPUOOpOB,
KOHJIeHCaTophl, reHepaTtop Bau ne ['paada.

Hemoncmpayuu.

Y CTpONCTBO M MPUHLIMUII IEUCTBUS JJIEKTPOMETPA.

DIIEKTPUUECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TI0JIE IBYX 3aPSIKEHHBIX ITACTHH.

Monens anekTpoctaTudeckoro reueparopa (Baun e ['paada).

[IpoBOIHMKH B AIEKTPUYECKOM TIOJIE.

DIIEKTPOCTaTUYECKAs 3alUTa.

YCTpONCTBO U IEUCTBUE KOHAECHCATOPA ITIOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUUIOCKOTO KOHJEHCAaTtopa OT IUIOLIAax
IJIACTHH, PACCTOSHUS MEXIY HUMU U IUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHEprus EKTPUUYECKOTO MOJI 3apsXKEHHOTO KOHJIEHCATOpa.

3apsiaKa 1 pa3psziKa KOHJIEHCATOpa 4epe3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nadbopamopmusie padomeol, npaKmuKym.

OueHka Cui B3aUMOJICUCTBUS 3apSKEHHBIX TE.

HaOnronenuie nmpeBpalieHus HEprun 3aps>KeHHOT0 KOHJIEHCATOpa B SHEPTHUIO
V3JIyYEHHS] CBETOAUOMA.

N3ydeHnne npoTekaHusi TOKa B LIENHU, COJICPIKAIIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTECHIMAJIOB (HampsKEeHMS) pu
MOCJIETIOBATEILHOM COCIMHEHUH KOHJICHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoannwlit 31eKmpuyecKuii mox.

Cuina toka. IlocTOssHHBIN TOK.

VYcioBusL CymIeCTBOBAaHHUS MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOouHMKH
toka. Hanpspxkenue U u D1C E.

3akoH Oma /17151 yyacTka LenH.

DIIEKTPUUECKOE COMPOTUBICHUE. 3aBUCUMOCTb COMTPOTUBJIEHUS OTHOPOTHOTO
MPOBOJHUKA OT €ro JUIMHbI W IUIOMIAANA IIONEPEYHOTrO CEYEHHS. Y ACIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBarenpHOE, MAPAILICIBHOE, CMEIIAHHOE COEJUHEHUE MPOBOIHHUKOB.
Pacuér pa3zBerBnénnbIxX nekTpudeckux mneneil. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akon [[xoymns—Jlenmna.
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MOIHOCTE 3JIEKTPUYECKOro TOKa. TeruioBas MOIIHOCTb, BbIIEIs€Mas Ha
pe3ucrope.

DJIC v BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3aKoH OMa 7151 TOJTHOM
(3aMKHYTOH) dJIeKTpUYeCKOW 1enu. MOITHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHUE.

KonnencaTop B e NOCTOSIHHOTO TOKA.

TexHuuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE IMPOLECCH: aMIepMETp,
BOJILTMETP, PEOCTAT, CUETYUK DJICKTPUUECKOW SHEPTUU.

Hemoncmpavyuu.

N3mepeHune cuiibl TOKa U HAPSHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKAa OT HAIpSDKEHUS [JIs PE3UCTOpA,
JaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIA/IN MTONIEPEYHOTO CEUYEHHS U MaTepuaa.

NccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA OT COMPOTUBIICHUS TPU TOCTOSSHHOM
HaNpsHKEHUU.

[Ipssimoe n3mepenne DJ]C. KopoTkoe 3aMblKaHNE TaIbBAHUYECKOT0O 3JIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

Crnioco0bl coennHeHHsI ICTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH NOTEHIIMAIOB MEX Y MOJFOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIIH.

Yuenuueckuii sxcnepumenm, nabopamopnwie pabomuol, npaKkmuKym.

HccnenoBanne cMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCHMOCTM CWJIBL TOKAa OT HaNpsDKEHUS IS JIaMITbI
HAKaJIMBAaHMUS.

VYBenuueHue npenena u3MepeHus: aMrepMeTpa (BOIbTMETPA).

N3mepenne D/IC 1 BHyTPEHHETO CONTPOTUBIICHHSI HCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJ[C raapBaHMYECKOrO 3J€MEHTa OT BPEMEHH
IPU KOPOTKOM 3aMbIKAHHH.

HccenenoBanue pa3HOCTH NOTEHIMAIOB MEXIY MTOJIFOCAMU UCTOYHUKA TOKA OT
CWJIBI TOKA B LEIIH.

HccenenoBanre 3aBUCMMOCTH TTOJIE3HONM MOLIHOCTH MUCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

OnekTpuyeckas NPOBOAMMOCTb  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTb TBEPJBIX METAUIOB. 3aBUCUMOCTbH COIPOTHUBIIEHHUS METAJIOB OT
TemnepaTrypsl. CBEpXIIPOBOINMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITYyYKOB.
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ITonynpoBOHUKH. CobcTBeHHas " IIPUMECHAs IIPOBOAMMOCTD
noJyrnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBoAHUKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B JJIEKTPOIUTAX. DJEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes 11 AIEKTPOJIN3a.

DnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIM M HECAMOCTOSATENbHBIN
paspsia. PaznuuHble TUIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. [1na3ma.

TexHuyeckue ycTpoWCTBAa M MNPAKTUYECKOE NPUMEHEHHE: Tra3opa3psiaHble
JaMIbl, 3JIEKTPOHHO-TyueBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/L,
TpaH3UCTOP, (OTOMOA, CBETONO/I, TalIbBAHUKA, pAQUHUPOBAHUE MEJIU, BHITLIABKA
AITIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauyuu.

3aBUCHUMOCTb CONPOTUBIICHHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB DIIEKTPOJIUTOB.

3akoHsbI anekTposinza Papazes.

HckpoBoni paspsa M IPOBOAUMOCTD BO31yXa.

CpaBHEHHE POBOAMMOCTY METAJIJIOB U MTOJTYIPOBOIHUKOB.

OnHOCTOPOHHSASI TPOBOJAUMOCTD THO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGntonenue snekrposnusa.

N3mepenne 3apsaa 0OTHOBAIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHUS  TEPMOpPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XapaKTEPUCTUKH AUOAA.

Du3NYeCKUH NPAKTUKYM.

CnocoObl u3MepeHus (PU3NYeCKUX BEJIMUYHUH C UCTIOIH30BaHUEM aHATIOTOBBIX U
IU(POBBIX M3MEPUTETBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITHUUH.
OueHka rpaHul] HOrpeIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHHW, HUCCICAOBAHWHW  3aBUCHMOCTEU
(¢u3nYecCKuX BENWYUH, MPOBEpPKA MNPEATIOKEHHBIX THUMOTe3 (BHIOOp M3 pabdor,
ONMCAHHBIX B  TEMATHYECKUX  pasfenax  «YUYEHHYECKHH  3KCIEPUMEHT,
nabopaTopHble padOThI, MPAKTHKYMY).

MexknpeaMeTHbIe CBS3H.

Nzyuenue kypca ¢puzuku yriay0iaéHHoro yposHs B 10 kiiacce ocymiecTBiIseTcs
C YY4€TOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH,
OMONOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Mescnpeomemmnoie nonamus, C6A3AHHbIE C USYUEHUEM MEM 0006 HAYUHO20
no3HaHuA: SIBICHUE, HAYYHBIH (akT, runore3a, (pusmueckas BeIWYUHA, 3aKOH,
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Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIe]b, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHU, U3MEepUTETbHBIE MPUOOPHI, UG POBast TabopaTopus.

Mamemamuxka: penieHrue cucTeMbl ypaBHeHu#. JlunelHas ¢yHKusA,
napabosna, runep6oia, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekToph! 1 MX MPOEKIIMU HA OCU KOOPJIUHAT, CI0KEHHUE BEKTOPOB.

Buonozua: vexanndeckoe ABM)KEHUE B *KUBOM mpupoae, nuddysus, ocmoc,
TEMI000MEH >KHMBBIX OPTaHM3MOB, TEIJIOBOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelibl,
yTUIU3alusl OHMOOPraHUYeCKOro TOIUIMBAa JJIsi  BBIPAOOTKH  «TEIUJIOBOI» U
ANIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KANTMJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANIEKTPUUECKUE SIBJICHUS B )KUBOM MpUpoIe.

Xumusa: TUCKPETHOE CTPOSHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, MOJydeHHEe HAaHOMAaTepUasoB, TEIUIOBBIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U ra3oB, KUJIKUE KPUCTAIUIBI, AIEKTPUUECKUE CBOMCTBA
METAJIOB,  JJEKTPOJIUTHYECKAas  AWCCOIMAIlNs, TallbBaHWKA, DJIEKTPOHHAs
MHUKPOCKOTIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/IyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue ABMKEHUN C HCIOIH30BAaHUEM MEXaHH3MOB,
ya4€T CyXOTO W JKHJIKOTO TPEHUS B TEXHHUKE, CTATUYCCKUE KOHCTPYKITUU
(KpOHIITEIH, peméTdyaTbic KOHCTPYKIIMHU), WCITOJIB30BAaHUE 3aKOHOB COXPAHCHHS
MEXaHUKA B TEXHUKE (THMPOCKOI, BOJOMET W APYTHE), ABUTATEIh BHYTPECHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJAWIBHHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTEpHAIOB, B TOM UHCJIE HAHOMATEepPHAJIOB, W
HAaHOTEXHOJIOTHH, 3JEKTPOCTATHUECKas 3allNTa, 3a3€MJICHHE SJIEKTPONpPHOOpOB,
ra30pa3psAHBIC JTAMIIBI, TTOJTYIIPOBOJHIUKOBEIE IPHOOPHI, TaTbBAHHKA.

11 KIIACC

Paszaeua 4. DiaekTpoaMHaMHUKA.

Tema 4. Macnummnoe noJe.

B3auMmopelicTBUEe TIOCTOSHHBIX MArHMTOB U MPOBOJAHUKOB C  TOKOM.
MarnutHoe mojie. BekTop MarHuTHOM WHIYKUWHW. [IpuHIMN Cyneprno3uuuu
MAarHMTHBIX NOJIEH. JIMHUKM MarHUTHOW UHIYKIIUU.

MaruutHoe 1oJi€ MPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. JIBUXKEHHE 3apSyKEHHON YaCTHUIbI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cunel Jlopenna.

MarnauTHoe noJjie B BeliecTBe. @PeppoMarHeTUKH, rapa- U IMaMarHeTUKH.
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TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHUC IIPOOCCChI: IMPUMCHCHHC

MTOCTOSIHHBIX MarHHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOABUTATENDL SIKOOH, YCKOPUTEIIH dJIEMEHTaPHBIX YaCTHII.
Hemoncmpavuu.

Kaprina  nuHMI  WMHOYKOMM ~ MarHATHOTO  MOJS  TOJOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KaptrnHa nvHMI MarHUTHOM MHAYKIMU TOJISI JNIMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOTO KOJIBLIEBOTO MTPOBOJHUKA, KATYIIKU C TOKOM.

B3anmoselicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBrue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

HabGmonenre nBuxkeHus my4yka 3JIEKTPOHOB B MAarHUTHOM I1OJI€.

[TpuHIMI JEUCTBUSA BJIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HccnenoBanne MarHUTHOTO TIOJISI IOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue n€iMCTBUSA MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM.

N3mepenue cuibl Amrepa.

N3yuenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OrnpenenieHne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBrieHnEe BIIEKTPOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MAarHUTHOMN
uHaykund. OJIC unaykuuu. 3aKoH DSJIEKTPOMAarHUTHOM uHAyKunu Papanes.
Buxpesoe anektpuueckoe nose. Toku Pyko.

OJIC mHAyKUMH B TPOBOJHUKE, JIBUKYIIEMCS B OJHOPOJHOM MAarHMTHOM
oJie.

[IpaBuiio Jlenna.

NupyktuBHOCTh. Karyiika WHAYKTUBHOCTM B LENM MNOCTOSHHOTO TOKA.
SABnenune camounaykuuu. 3/JC caMOUHIyKIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKA C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHHu4eCcKrue yCTpOWCTBA M TEXHOJOTHMYECKUE MIPOLECCHI: MHAYKLIHMOHHAS
II€4Yb, COJICHOU/I, 3alUTa OT AJIEKTPU3ALNU TEJI IIPU ABUKECHUHA B MATHUTHOM I10JIE
3eMJIu.

Hemoncmpavuu.

HaOmronenne siBeHUs 3JIeKTPOMAarHUTHOW HHIYKITHH.

UccnenoBanue 3aBucumoct IDJJC HHAYKUUMU OT CKOPOCTH HM3MEHEHUS
MAarHMTHOTO IOTOKA.
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[IpaBuno Jlenua.

[Tamenne MarauTa B aJJIOMHHUEBOM (MEIHON) TpyOe.

SIBneHne CaMOMHIYKIHH.

UccnenoBanne 3aBucumoctd DJ]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnwie padomul, npaKmuKym.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Ornpenenenne MHIYKIMU BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOMHIYKIIHH.

COopka MoJ1eH 3JIEKTPOMAarHuTHOTO reHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarennHas cuctema. CBoOOIHEIE KOJICOAHUS.

I'apmonunyeckue konebanus. Kunemarnueckoe ¥ JUHAMHYECKOE OIHMCAHUE.
DHepreTUUecKoe ONMHUCAHKUE (3aKOH COXPAHEHMs] MEXaHUYeCKOMl sHepruu). BeiBon
JTUHAMHUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTETHUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUSI.

Amvmuryna u ¢dasza xonedbanui. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYUHBI C aMILTUTyAaMU KoJie0aHul €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u uactora koneOanuii. Ilepmon ManbiX CBOOOJHBIX KOJIEOAHMI
MaTeMaTH4YeCKOro MasiTHuka. llepuon cBOOOJHBIX KOJIEOAHMM MPYKUHHOTO
MasTHHKA.

[TonsiTue 0 3aryxaromux Konebanusx. BeiHy»)aeHHble KoneOanus. Pe3oHaHc.
Pe3zonancnas kpuBas. BinmsHue 3aryxaHMs Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.

TexHuueckue ycTpoucTBa U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
Kauyesu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0ebaTeIbHOTO ABIKCHHS.

Habmronenne He3aBUCUMOCTH MEPUOJIa MalbIX KoeOaHUil rpy3a Ha HUTU OT
aAMILTATY/IbI.

HccnenoBanue 3aTyXarmux KojIeOaHUi U 3aBUCUMOCTH IepHO/ia CBOOOIHBIX
KOJIe0aHU OT COMPOTUBIICHHUS.

UccnenoBanne konebaHui Tpy3a Ha MACCHBHOM TMPYKHHE C IEIBIO
dbopMupoBaHUs MIPEACTABICHUA 00 HI€aTbHON MOJIEIHN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUHU TIPH KOJIEOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanre BHIHYKICHHBIX KOJIEOAHUN.

Habmonenne pe3onanca.

Yuenuueckuii s3xcnepumenm, nabopamopnvie padomot, nPAKMUKyMm.
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N3mepenne mnepuona CBOOOJHBIX KOJEOAHUM HHUTSHOTO U MPYKHMHHOI'O
MasTHUKOB.

N3ydeHne 3aKOHOB JIBM)KEHUS TeJa B X0JI€ KOJIeOaHUI Ha yIIpyroMm IMoJBecCe.

N3ydeHne NBUKEHUS HUTSIHOTO MAasiTHUKA.

[IpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/AbI 3aTyXAOLUX KOJIeOaHUH.

HccnenoBaHue BBIHYKICHHBIX KOJEOAHUH.

Tema 2. dnekmpomazcHummnbsle KoaeOAHUA.

Konebatenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHbIE KoJeOaHUs B
uaeaJbHOM KojiebareabHOM KoHType. Popmyina Tomcona. CBsA3b aMIUIUTY/IbI
3apsijia KOHJAEHCATOpa ¢ aMIUIMTYAO0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs YIHEPTUHU B UCATbHOM KOJIeOaTeIbHOM KOHTYpE.

3aTyxaroiiue AJIEKTPOMArHUTHBIE KoJeOaHus. BoinyxeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemenHpIii TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEICTByIOIEe 3HAUEHHE CHUJIbI TOKA W HANpsOKEHHs] TPU  pa3inyHON  Qopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHbld MEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllKa
WHIYKTHBHOCTH B LIENIHM CUHYCOHUJAIBHOTO NEPEMEHHOrO TOKAa. PEe30HaHC TOKOB.
Pe3onaHnc HanpsKEHUN.

Wneanbusbiii  Tpancopmatop. IlpousBoacTso, mnepepadya v notpelieHue
ANEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TIPU TIPOU3BOACTBE JIIEKTpo3Hepruu. KynbTypa
VCIIOJIb30BAaHUS AJIEKTPOIHEPTUM B TOBCEIHEBHOM KU3HH.

TexHnYecKue yCTpOWCTBA M TEXHOJIOTHYECKUE IPOLECCHI: JJIEKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUU JJIEKTpONepeaay.

Jlemoncmpayuu.

CB00OOIHBIE HIIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTH YaCTOTHI CBOOOJAHBIX KOJICOAHHUM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpA.

OcmiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHU.

I'eneparop He3aTyXarOMKX 3JIEKTPOMArHUTHBIX KOJIEOAHHIA.

Mogens 3JIEKTPOMarHuTHOTO T€HEPATOpA.

By eHHbIE CHHYCOUTATbHBIE KOJIEOaHUsL.

Pesucrop, Karymka MHAYKTMBHOCTH M KOHJEHCATOP B LMK IEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1mocCnenoBaTeNbHOM COCAVUHEHHUH PE3UCTOPA, KATYLIKH
VHIYKTHUBHOCTH M KOHJIEHCATOPA.

VY cTpoiicTBO M IPUHITUI AEUCTBUS TpaHchopMaTopa.
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Mopaenp TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomut, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanre NEpEMEHHOTO TOKAa 4Yepe3 IOCIIEIOBATENIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTYUIKY U PE3UCTOP.

HabmroieHue 31eKTpOMarHuTHOTO pe30HAaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpPOMACHUMHbBLE 0JIHbL.

MexaHuueckue BOJIHBI, YCJIOBHUS MX pacrnpocTpaHeHus. llomepeuHsle u
OpoAoJibHbIE BOJIHBL. [leproj, CKOpPOCTh pacHpoCTpaHEHHs W JJMHA BOJIHBI.
CBolicTBa MEXaHMYECKHUX BOJH: OTpaK€HHE, MpEIOMIIEHHE, MHTepPEpEeHLUs U
mudpakius.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBo€ 3arpsi3HEHHUE OKPYKarOIIe Cpeibl.

DNEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaX€HUE,  MPEIOMIICHUE,
noJispu3anus, uHTepdepeHuns u qudpakims.

[Ikaya 371€eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagnuoCBs3U U TeNeBUACHUS. Patnonokanys.

DNEeKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpONCTBA M MNPAKTHUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, pajap, paauolnpuéMHUK, TEIEBU30p, aHTEHHA, Tenedon, CBY-neus,
yJIbTPa3BYKOBasi AMATHOCTUKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OO6pazoBanue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOJOIbHBIX BOJIH.

Konebnromeecs Teno Kak UCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

Habmonenue otpakeHus: ¥ MpeaoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Hab6mronenune natepdepenninm u qudpakimi MEXaHUIECKUX BOJTH.

AKyCTUYECKHN PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro IPUMEHEHUE.

Habmionenue cBA3M T'POMKOCTH 3BYKa MU BBICOTHI TOHA C AMIUTUTYJIOW H
4acTOTON KosieOaHuil.

HccenenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJsspu3anys, nudpakius, nHTepdepeHns.

Oo6napyxeHue nHGPaKPacHOTO U YIbTPAPHOIETOBOTO U3TyUCHU.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomul, npaKmuKym.
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N3yuyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeEliHOE pacHpOCTpaHEHHUE CBETA B OJHOPOJHOW cpene. JIyu csera.
ToYeyHbIl HICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne nM300pakeHuil B
iockoM 3epkane. Cheprudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. OTHOCUTENbHBIN NTOKa3aTenb npesioMyeHus. [TocTOSIHCTBO 4acTOThI
CBETA U COOTHOUIEHHWE AJIUH BOJIH MPU MEPEXO0AE MOHOXPOMATHYECKOTO CBETA YEPE3
TpaHUIly pa3zeiia IByX ONTHYECKHUX CPEL.

Xona nyueir B mpusMe. ucnepcusi cBera. CloxkHBIM cocTaB 0ejIoro cperta.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIi yroy MOJIHOTO BHYTPEHHETO
OTpaKEHHUS.

Cobuparomirie U pacceuBaroiue JIUH3bl. ToHkas auH3a. DOKyCHOE paccTosiHUE
U ONTHYECKAas CUJIa TOHKOW JIMH3bl. 3aBUCUMOCTh (POKYCHOTO PACCTOSTHUS TOHKOM
chepuyeckoil JUH3BI OT €€ TEeOMETPUM M OTHOCHUTEIBHOTO MOKa3aTens
IIPEJIOMJIICHHS.

dopmyiia TOHKOU JIMH3BL. Y BEJIUYEHUE, 1aBAEMOE JIUH30M.

Xon nyda, MPOLIEANIETO JIMH3Y II0J IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. lloctpoenne wu300pakeHUH TOYKM M OTpe3Ka MpsSMOM B
coOMparolnX U pacCEMBAIOIINX JUH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKOW OTITUKH.

BonnoBass ontuka. UWurepdepenmus cBera. KorepeHTHbIE HMCTOYHHKHU.
YcnoBuss HaOmONEHWS MAaKCMMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JBYX KOIE€PEHTHBIX MCTOYHHUKOB. [Ipumepsr Kiraccumuecknx
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. [udpakuuonHas pemérka. YcioBue HAOIIOICHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM MAaJACHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TUGPAKIIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHu4eckue yCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHl: OYKH, JIYIa,
nepuckomn, (oroamnmapar, MHUKPOCKOTN, MPOEKIIMOHHBIN ammapar, MpPOCBETICHHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpavuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanne npenomieHus CBETa.

Hab6mronenne moaHOro BHyTpEHHEro OTpakeHus. MoJiesnb CBETOBO/IA.

HUccnenoBanne Xxoaa CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPaJUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBONCTB M300payKEHUH B JTMH3aX.

Mogenu MUKpOCKOIIa, TeJecKomna.

Habmronenne natepdepeHnnu crera.

HaGaronenre 1BeTOB TOHKUX TUIEHOK.

Habmonenne nudpakiuu ceera.

N3yuenne nudpakiimOHHON peEéTKY.

Ha6monenne nudpakiimuoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

HabGmrogenue nonsipu3anuu cBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUEHUS] MEXaHUYECKUX HATIPSAKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnwie padomul, npaKkmuKym.

M3mepenue nmokasaresns NpeaoMIeHUs CTEKIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenune (HoKyCHOTO pacCTOSHUS paCCEUBAOIINX JIUH3.

[Tonyyenue n300paxkeHus B CHCTEME U3 MIIOCKOIO 3epKaia U JTUH3bI.

[Tonyuyenue n300paxxeHust B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBanue T€I€CKOMUYECKAX CUCTEM.

Hab6mronenune nudpakuuu, nHTEpPEpEeHINN U MONSPU3aLUN CBETA.

N3ydenne noyisspusannm CBETa, OTPAXKEHHOTO OT IMMOBEPXHOCTU JUAJIEKTPHUKA.

N3yuyenue nuaTepPEpeHIINN JJA3€PHOTO N3JIYUYECHHS Ha IBYX LIEIAX.

HabGmronenue nucnepcum.

Habmronenue u nccienoBanue TuppakiimOHHOTO CIEKTPA.

N3mepenne qimHbl CBETOBOW BOJIHBI.

[Tomydyenue criekTpa M3ITYYEHUS] CBETOAMOMA TIPHU TOMOITH AUGPAKITMOHHOM
PELIETKMU.

Paznen 6. OcHOBBI cIelIUAJIbHOI TEOPHMH OTHOCUTEJILHOCTH.

I'pasuIBl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynaTel crienuansHON
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBan.  IIpeoOpasoBanusi  Jlopenna.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJIeHUE
BPEMEHU U COKPALICHUE JJINHBI.

DHeprust 1 UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIBI. JHEPrus
ITOKOSI.
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TexHuueckue yCTpOHCTBA M TEXHOJOTHMYECKHUE MPOUECCHI: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTENH 3apPSKEHHBIX YaCTHLL.

YyeHnvyeckui HSKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenne WMNyJIbCa W DHEPIHM  PEISTUBUCTCKUX dactuil  (TI0
doTorpadusm TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3znen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-60ano60it oyaausm.

PaBHOBecHOE TerioBoe M3IydeHHE (U3IydeHUE aOCONIOTHO YEPHOTO Tena).
3akoH cMenlenns Buna. I'nnoresa [lnanka o kBaHTax.

®oToHBI. DHEPrUsi U UMIYILC (HOTOHA.

dororpdext. Onbitel A. I'. Cronerosa. 3akonbl pororddexra. YpaBHeHue
OiHireitHa 11t potodrddexra. «KpacHas rpanuiay gororddexra.

JlaBnenune cBeta (B YAcTHOCTH, JaBJ€HHWE CBeTa Ha aOCOJNIOTHO
MOTJIOMIAIONIYI0O W a0COJIOTHO OTpakarollyro mnoBepxHocTh). Ombitel II. H.
JleOenena.

BousiHoBele cBoricTBa yactul. BoisHsl ne bpouida. [lnvHa BosHbl ne bpouns u
pa3Mepbl 00JacTH JIOKaIM3allMu JABWXKYyIeWcs d4actuubl. KopmyckymisipHo-
BOJIHOBOM Ayanu3M. [{udpakuus 37eKTpOHOB Ha KpUCTAILIAX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEAEIEHHOCTEM
I'eitizendepra.

TexHnyecKkue yYCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CHEKTPOMETP,
(doTornemMeHT, (OTOJATUMK, TYHHEIbHBIA MHKPOCKON, COJHEYHas OaTapes,
CBETOAMO/I.

Jlemoncmpauuu.

®oto3(hPeKT Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEIIHETO (poTo3dexTa.

UccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  IMOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroaunop.

Conneunas Oatapes.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomot, nPAKMUKyM.

Hccnenosanue potopesucropa.

N3mepenne nocrosiaaoM [Imanka Ha ocHOBe HcciienoBanus HoTodddexTa.

UccnenoBanre 3aBUCUMOCTHU CUJTBI TOKA Y€PE3 CBETOJIMO]] OT HANPSIKEHUS.

Tema 2. Duzuxka amoma.

OneITel MO HCCIEIOBAHUIO CTpoeHUsi aroMa. I[lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatst bopa. M3ny4yenue u nornomierre GOTOHOB MPU MEPEXOAE aTOMA C
OJIHOTO YPOBHS 3HEPTUHU HA JIPYTOM.
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Buapl ciektpoB. CrieKTp ypOBHEUN 3HEPTUH aTOMa BOJAOPO/A.

CnoHTaHHOE M BBIHYX/ICHHOE U3JIydyeHue cBeTa. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLECCHI: CIEKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopra.

HabGmronenne nuHe4aThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUUKA MOHU3UPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

HabGmronenue nuaeityaToro cnekrpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJA U U3MEPEHHUE
noctosiHHoM Punbepra.

Tema 3. @u3zuxa amomnozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxknonnass moxens snpa I'eiizenOepra—lBanenko. 3apsa sjapa. MaccoBoe
yucio saapa. 3otonsl.

PanuoaktuBHOCTh. Albda-pacnaj. DJIEKTPOHHBIA M IMO3UTPOHHBIA Oera-
pacnan. ['amma-usnydeHue.

3aKOH pPaJAMOAKTUBHOrO pacnaga. PaguoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHM3HUPYIOUIETO HU3Jy4YeHHUs. BlMsHUE PaguOaKTUBHOCTH HA >KUBBIC
opranusmbl. EcrecTBeHHbIN POH n3nydyenus. Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifpe. A nepHblie cuibl. JlepekxT maccel sapa.

SAnepubie peakuuu. [enenue u cuntes saep. AnepHsie peaktopsl. [Ipodiemsl
YIOPABISEMOIO0 TEPMOSACPHOTO CHUHTE3a. OKOJOTMYECKHE aCIIEKThl pPAa3BUTHUSA
SAIEPHON SHEPIETUKH.

MeToapl perucTpauy U UCCIAEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTANbHbIE B3aUMOJCUCTBUS. bapuoOHBI, ME30HBI W JICNTOHBI.
IIpencraBnenne o CtannaptHon mozaenu. KBapk-TitooHHas MOJENb aApOHOB.

®uzuka 3a npenenamu CranmaptHod moxaenu. TéMHas Marepus U TEMHas
SHEprusl.

EnunacTBO (przmdeckoit KapTHHBI MUPA.

TexHn4eckue yCTporucTBa U TEXHOJIOTUYECKHE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, TEpMOSIZICPHBIN peakTop, aToMHast 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadusi.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusim).

HccnenoBanne paanoakTHBHOTO (hOHA C UCTIOJIB30BAaHUEM JO3UMETPA.

W3ydyeHune nmoriomnieHus: 6eTa-4yacTull aTFOMAHUEM.

Pa3znea 8. JjeMeHTHI aCTPOHOMUM U ACTPOPU3UKH.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:45 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




Ortarbl pa3BUTHS aCTPOHOMUH. [IpHUKIanHOE U MUPOBO33PEHUECKOE 3HAUECHHE
actpoHoMuu. [IpuMEHHMMOCTh 3aKOHOB (U3HKU JUIsI OOBSCHEHUS MPUPOIbI
KOCMUYECKUX OOBEKTOB.

Meronbl  aCTpOHOMHYECKHX HcciieqoBaHU. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaJMOTEIECKOIBI, BHEATMOC(hEpHAst ACTPOHOMHSI.

Bun 3Bé3aHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTb. McTounuk sHeprun CoJiHLIA U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTepUCTUKU. /lnarpaMmMa «CreKTpaibHbIN Kilacc —
CBETHUMOCTb». 3BE3NbI TJIABHOM IMOCIEIOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3] TJIABHOW IMOCIIENOBATEIBHOCTH. BHYTpeHHEE cTpoeHue
3BE311. COBpEMEHHBIE IMPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoyHIa U
3BE3/. DTallbl )KU3HHU 3BE3]I.

Mueunsiii [Tyte — nHama ['anaktuka. [lonoxkenune m aBukenue CoJsiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas. Pacmpenne Beenennoii. 3akon Xa66sa. Pazboeranue rajakTuk.
Teopus bonbioro B3pbeiBa. PeIMKTOBOE U3IIyYEHHUE.

Macmtabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOiaemMbl aCTPOHOMUHU.

Yuenuuecxkue naonrooenus.

Habnronenus 3BE3nHOro HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JJIs ONpeneseHus MOJ0XKEHNsI HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Hsi CeBEpHOrO MOJyIIApHUs U SIPKUE
3BE3/BI.

Habmionenuss B Tenmeckon JlyHbl, TUtaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHHM.

Du3HYeCKUH NPAKTUKYM.

Crioco0b1 n3MepeHust (U3NYECKUX BETUUHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX W3MEPUTEITHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOGCONIOTHBIE 1 OTHOCUTENIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEIHUUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(dbu3nUecKNX BEJMYMH, MPOBEpPKa MPEITIOKEHHBIX TUNoTe3 (BbIOOp U3 pabor,
ONMCAHHBIX B  TEMATHUYECKUX  pasleiiax «YUYEHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

O6o0maroiiee NOBTOPEHNE.
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O0o001ieHne U cucTeMaTu3alus CoAepXKaHus pa3fesioB Kypca «MexaHuKay,
«MonekynsipHas GpU3HKa U TEPMOTUHAMUKAY, « DIEKTPOAUHAMUKAY, «Konebanus u
BOJIHB», «OCHOBBI CHELUAIBHOM TEOPHUH OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, « IMeMEHTHl ACTPOHOMUHU U ACTPOPUBUKNY.

Pons ¢usuku wu acTpoHOMHUM B IKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COILIMAJIbHON U 9TUYECKOM cdepax AesITeIbHOCTH YeTIOBEKA, POJIb U MECTO (PU3UKH U
aACTPOHOMHMHM B COBPEMEHHON Hay4YHOW KapTHHE MHUpa, 3HAUEHUE OIMHUCATEIbHOW,
CHUCTEMATH3UPYIONIECH, OOBSICHUTEIbHOW W  TMPOTHOCTHYECKON  (QyHKIMI
buznueckoi Teopuu, poiib GU3HMUECKON TEOpUU B POPMUPOBAHUY TIPEACTABICHUM
0 (pu3MUYeCKOW KapTUHE MHPA, MECTO (PU3MUYECKON KApTUHBI MUpPA B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUNA O TPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca dpuszuku yriayonaéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs
C Y4YETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMH MAaTeMaTHKH,
OMOJIOTHH, XUMHUH, TeoTpadUuu U TEXHOJIOTUH.

Mesicnpeomemnoie ROHAMUA, CEA3AHHBIE C U3YUECHUEM MEM 0008 HAYYHO20
NO3HaHuA: SIBICHHWE, Hay4yHbId (aKT, rumnoresa, (punMyeckas BEIWUYMHA, 3aKOH,
TEOpUs, HaONIOJEHUE, 3SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUdpOBas 1adopaTopus.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHUW. TpUroHOMETpUYecKue
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOKJIECTBO. BEKTOpPBI M MX MPOEKIHMH Ha OCU KOOPJIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanble 37MeMeHTapHBIX GyHKUUN. [lpu3Haku 1omoOMs TPEyroJbHUKOB,
ompeiesieHHEe TUIOMAIU TIIOCKUX (GUryp u o0béma Tel.

buonocua: >nektpuyeckue SBICHUS B KUBOW MpUPOJE, KoJieOaTellbHbIE
JIBUKEHUST B JKMBOW MPUPOJE, SKOJOTMYECKUE PHUCKH TMPH MPOU3BOJCTBE
ANEKTPOIHEPTUH,  JJIEKTPOMAarHUTHOE  3arpsi3HEHUE  OKPYKAIOIIEH  cpensl,
yJIbTPa3ByKOBasi JIMarHOCTHKAa B MEIULMHE, OINTUYECKHE SBJIECHUS B >KHUBOU
IpUpOE.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAs] CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHMS KPUCTAIIMYECKON PEIIETKY, CIEKTPAIbHBIN aHAJINU3.

I'eocpagpua: ™arHuTHBIE TIONIOCA 3€MJIM, 3QJI€KH MAarHUTHBIX PYI,
doTochEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AJIeKTpoBUTaTENb SIKOOM, reHepaTop NMEPEeMEHHOTO TOKa, MHAYKIMOHHAs IedYb,
JMHUM 3JIEKTPONEpead, IEKTPOABUraTeNb, pajap, paIuonpUEMHUK, TEIEBU30pP,
anTeHHa, TteiepoHn, CBY-meub, yapTpa3ByKoBass JHArHOCTHUKAa B TEXHUKE,
IPOEKLUMOHHBIN anmapaT, BOJIOKOHHAsI ONTHKA, COHEYHasi OaTapesi, CHyTHUKOBBIE
NPUEMHHUKH, SIAEPHAS SJHEPreTUKA U DKOJIOTMYECKUE ACIIEKThI €€ Pa3BUTHS.
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INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHMsI yueOHoro mnpeaMera «®Duznkay
JOJDKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIINXCSl PyKOBOJICTBOBAThCS
c(OpMUPOBAHHON BHYTPEHHEH MO3ULMENH JINYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTALIMM, MO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAaJULMOHHBIM ILIEHHOCTSIM POCCUICKOro OOIIECTBA, pacIIUpPEeHHE >KMU3HEHHOIO
OMBITA W OINBITA JIEATEIBHOCTH B IIPOLIECCE PEAIM3alMU OCHOBHBIX HaIlPaBJICHUM
BOCIIUTATENIbHON JESATEIbHOCTH, B TOM YHCIIE B YACTH:

IrPa’XKAAHCKOr0 BOCIIUTAHUA:

e c(OPMUPOBAHHOCTD I'PAKAAHCKON MO3UIIMN 00YUaIOIIETOC KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIEYETOBEUECKMX T'YMAHUCTHYECKUX U
JE€MOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOliecTBa, Yy4yacTBOBaTh B CaMOYIpaBiI€HMH B 0Opa30oBaTEIbHOU
OpraHu3allly;

e YMEHME B3aUMOJCHCTBOBaTH C  COLUMAJIBHBIMU  WHCTUTYTaMHU B
COOTBETCTBHHM C UX QYHKUUAMH U Ha3HAUCHUEM;

e TOTOBHOCTb K T'YMaHMTapHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMS

e chOpMUPOBAHHOCTH POCCHICKOU rpaXXJaHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILUEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHKEHHIM
POCCHUNCKHX YUEHBIX B 00JIaCTH (PU3UKH U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHHS;

e CIOCOOHOCTH OLICHHMBATh CUTYAlUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBbIE HOPMBI U LIEHHOCTH, B TOM
YHCIIE B JEATEIBHOCTH YUEHOTO;

e OCO3HAHHE JUYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro.

3CTETHYECKOT0 BOCIIUTAHHUSA:

e DOCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOUYas JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PUINUECKON HayKe.

TPYAOBOI'0 BOCIIMTAHMSI:
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e HHTEpEC K pa3nu4HbIM chepam mpodecCuoHAIBHON AeSTEIHHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyaymieit npodeccun U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIC
TUTAHBL;
e TOTOBHOCTH U CLIOCOOHOCTB K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(GU3MKY HA TPOTSKEHUU BCEU KU3ZHH.
IKOJIOTHY€ECKOr0 BOCTIUTAHUS:
e Cc(POPMUPOBAHHOCTH DKOJIOTMUECKOW KYJIBTYPhl, OCO3HAaHHUE TI00aTBLHOTO
XapakTepa SKOJOTUYECKUX TPOoOIIieMm;
e IUIAHUPOBAHUE W OCYILIECTBICHHUE JICHCTBUU B OKpYy)Kaloled cpeae Ha
OCHOBE 3HaHUS 1eJIeil YCTOMUHNBOIO Pa3BUTHS YEJIOBEUECTRA;
e pACHIMPCHHE OIbITa JICATCILHOCTH 3KOJOTHYSCKON HAIPaBICHHOCTH Ha
OCHOBE MMCIOIINXCS 3HAHUH 10 (PU3HKE.
LHEHHOCTH HAYYHOT'0 MO3HAHUS:
e cOopMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHUS (PU3UUECCKON HAYKH;
e OCO3HAHME IIEHHOCTH HAYYHOH AESTeThHOCTH, TOTOBHOCTh B IpOIiecce
U3y4YeHHUS] (DU3UKHA OCYIIECTBIISTH IPOCKTHYIO M HCCIEIOBATEIBCKYIO
NeSATEIHPHOCTDh WHINBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHMBEPCAJIbHBIC YYeOHbIC 1eHCTBUSA
ba3oBble jjornyeckue aeiicTBuA:
e CAMOCTOSITENIBHO  (OPMYJIHMpPOBATh MW  AKTYaJU3HpPOBaTh MpPoOJiEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;
e OIPENENATh LENIH JIEATEIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JNOCTH)KECHUS;
e BBIABIATH 3aKOHOMEPHOCTHM M NPOTHBOPEUYMS B PACCMATPUBAEMBIX
(GU3nYeCKuX SABICHUSX;
e pa3palaThIBaTh IUIAH PEHICHUS MPOOJIEMBI C YUETOM aHAJIN3a UMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
e BHOCUTb KOPPEKTHBBI B JEITEIBHOCTb, OLIEHUBATh COOTBETCTBHE
PE3yIbTaTOB LIEJIAM, OLICHUBATh PUCKHU NIOCIEACTBUM AEATEIBHOCTH;
e KOODAMHHMPOBaTb U BBINOJIHATH pabOTy B YCIOBHUSIX PEabHOTO,
BUPTYQJIbHOTO M1 KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
e pa3BUBATh KPEATHMBHOE MBILUICHHUE MTPU PEIICHUHN KU3HEHHBIX MPOOIEM.
ba3oBble uccienoBareabcKue AeCTBUSA
e BIAJACTh HAYYHOW TEPMHUHOJIOTHEU, KIIFOUEBBIMU MOHATHUAMHU U METOJAMMU
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e BIAJETH HaBBIKaMU y4eOHO-HCCIIeI0BATEIIHLCKON u MPOEKTHOM
JeSTENbHOCTU B 001acTH (DU3UKH, CIHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOATETILHOMY TIOMCKY METOJIOB pelieHus: 3a1ad  (pU3UYeCcKOoro
COJIEpKaHUsl, TPUMEHEHHIO PA3JIMYHbIX METO/IOB IMO3HAHUS;

e BIAQACTh BHUJAMU [EATEIBHOCTH MO IMOJIYYEHUIO HOBOIO 3HAHHUS, €ro
MHTEpIpETaIliy, MPeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUeOHBIX
CUTyallUsX, B TOM YHCIIE MPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIACTU
buzuku;

e BBISBIATh NPUYMHHO-CJIEJACTBEHHBIE CBS3UM M AKTyallU3UPOBaTh 3ajiavy,
BBIBUraTh THUNOTE3y €€ pElIeHUS, HaXOAUTb apryMeHThl  JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEPKACHUM, 3a/aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

e QHAJIM3HUPOBATH TOJIYYEHHBIE B XOJI€ pEIICHUSA 3aJayd Pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JTIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSX;

e CTaBUThb U (opMynupoBaThb COOCTBEHHbIE 33Jaud B 0Opa3oBATEIbHOMN
NESATeTLHOCTU, B TOM YHUCJIE TIPU U3YUYECHUU (PUBUKH;

e J1aBaTh OIIEHKY HOBBIM CHUTYaIIMsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

e YMETh TNEPEHOCUTh 3HAHUSA MO (U3MKE B TNPAKTUUECKYIO 00JIacTh
KUZHEACATEITLHOCTH;

e YMETh MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

e BBIJIBUTaTh HOBBIE UJEH, IPEAJIaraTh OPUTHHAIBHBIC MTOIX0/IbI U PEIICHHUS;

e CTaBUTb MPOOJIEMBI U 3aJ]a4H, JOMYCKAIOIINE aIbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ undpopmanmeii:

e BJIQJICTh HABBIKAMHU MOJy4YEeHUS HHGOpMAIUU (PU3NUYECKOTO COJIEpKaHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISITh TOUCK,
aHAIN3, CHCTEMATHU3AIMI0 M WHTEPIPETANNI0 HWH(POPMAIMHA PA3TUIHBIX
BUJIOB ¥ )OPM TIPEACTABIICHIS;

e OIIEHWBATH JJOCTOBEPHOCTH MH(POPMAIIHH;

e HCIOJB30BAaTh CpeNCTBA HWH(POPMAIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJIOTUA B  PEUIEHUH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX W
OpraHW3alMOHHBIX 33/lad C COONIOJICHUEM TPEOOBAHUI SPTOHOMUKH,
TEXHUKA O€30IMaCHOCTH, THUTHEHBI, PECypCOCOEpexeHHs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON O€30MaCHOCTH;

e CO3/1aBaTh TEKCTHI (PU3UYECKOTO CONEpKaHUs B Pa3IUYHBIX (hopmarax c
y4€TOM Ha3zHayeHUsT HWHGOpPMAMK W IIEJICBOM ayAUTOPHH, BBIOUpAs
ONTUMAJIbHYIO (DOPMY MPECTABICHUS U BU3YyaTU3AIINH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:
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e OCYIIECTBIATH OOIICHHWE Ha YypokKax (U3UKK W BO BHEYPOUHOU
NEeSITENIbHOCTH;

e pacCIO3HaBaTh MPEANOCHUIKA KOH(MDIUKTHBIX CHUTyalldd H CMSTr4aTh
KOH(ITUKTHI;

e Ppa3BEPHYTO M JOTUYHO H3JIaraTb CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
A3bIKOBBIX CPEJCTB;

e TIOHMMATh U UCIOJIb30BATh NPEUMYILIECTBA KOMAaHIHON U UHAUBUIYAIBHOM
padoTHI;

e BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX JECUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaXKJIOTO YI€HA KOJIJIEKTHUBA;

e TMPUHUMATHh LEJIHM COBMECTHOW JIE€ATEIBHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JIOCTHKEHHUIO: COCTABJISTH IUIAH
JeNCTBUM, pacipeiesTh POJid ¢ YYETOM MHEHUN YyYaCTHUKOB, OOCYK/1aTh
PE3YJIbTaThl COBMECTHOM paboOThI;

e OIEHMBATh KAYECTBO CBOEro BKJIAJa M KaXJIOT0 YYaCTHHKAa KOMaH/bl B
o0l pe3yabTaT no pa3pabOTaHHBIM KPUTEPUSIM;

e IpejylaraTh HOBbIE NPOEKTHI, OLUEHUBATh HJIEM C MO3ULUU HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

e OCYIIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE MOBEJACHHE B Pa3IUUYHBIX
CUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcajibHbIe YueOHbIe 1eliCTBUA
Camoopranusanus:

e CaMOCTOSITEJIbHO OCYIIECTBIISITh IO3HABATENbHYIO IEATEIBHOCTD B 00JaCTH
(U3MKU ¥ aCTPOHOMUH, BBISIBISATH IPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBEHHEIC 3a]1a4H;

e CAMOCTOSITEJIBHO COCTAaBJIATH IUJIaH PELICHUs PAacUETHBIX U Ka4€CTBEHHBIX
3a/1a4, IJIaH BBINOJHEHUS MPAKTUYECKOH paldoThl C YYETOM HMMEIOIINXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHIA,

e JIaBaTh OLEHKY HOBBIM CUTYallUsM;

e pacmUpsTh paMKU y4eOHOTO IpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

e JleNaTh OCO3HAHHBIN BBIOOpP, APTryMEHTUPOBATH €ro, Oparh Ha ceos
OTBETCTBEHHOCTb 32 PEILECHUE;

e OIICHMBATh MPUOOPETEHHBIN OTIBIT;

e CMocoOCTBOBATh (HOPMHUPOBAHUIO W TPOSIBICHUIO JPYIUIMA B 0OJIACTH
(Gu3KMKHU, MOCTOSHHO TOBHIIIATH CBOM 0OpPa30BATENbHBIA M KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJ/Ib, 3MOLMOHAIbHBIN HHTEJVICKT:

e J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B IS TEIHHOCTD,

OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:45 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




e BIQACTh HaBBIKAMU IIO3HABAaTEIbHOW pe(dIeKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JACHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTAaTOB U
OCHOBAHMUI;

e HCIOJIb30BaTh MPUEMBI peIIeKCHH /I OLICHKH CUTYyaIliH, BBIOOpa BEPHOTO

pelieHus;

e yMETh OIICHHBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HUX
CHUKEHHUIO;

e TMPUHMMATh MOTHBBI M apryMEHTHl APYIHX IPU aHAIM3E pPE3yJIbTaTOB
NeSITENIbHOCTH;

e TIPUHHUMATH CeOsl, MOHMUMAsi CBOM HEJOCTATKHU M IOCTOMHCTBA,
e TMPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX TMPH aHAIU3E Pe3yTbTaToOB
JCSATCIBHOCTH;
e TMPHU3HABATh CBOE MPABO U MPABO JPYTUX HA ONITHOKH.
B mpormecce AOCTHMXEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI TI0
dbuzuke IS ypOBHS cpeaHero oOmero o00pa3oBaHUs Yy O0y4arOIIMXCS

COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN HUHTEJUICKT, TIPE IO Iar afO I
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAaHHWA,  BKJIIOYAIOMIETO  CIIOCOOHOCTH  TMOHMMATh  CBOE

SMOIIMOHAJILHOE COCTOSIHUE, BUACTh HANPABIEHUS Pa3BUTHSA COOCTBEHHOM
AMOLIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIHOCOOHOCTHh aJalTHPOBATHCS K
AMOILIMOHAJILHBIM HW3MEHEHUSIM M TPOSBIATh T'MOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOIIEH CTPEMIICHUE K TOCTKECHUIO LEIU
U yCIIeXy, ONTUMU3M, HHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOIS U3
CBOMX BO3MOKHOCTEH;

e OMIIATHH, BKJIOYAIOLIEH CIOCOOHOCTh MOHUMATh  3MOILMOHAIBHOE
COCTOSIHME JPYTUX, YYUTHIBATH €r0 NPHU OCYIIECTBICHUH OOIEHUS,
CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

e COLMANBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH  BBICTPAaWBaTh
OTHOLIEHUSI C APYIMMH JIOJbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC H
paspemniaTh KOHQIUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 10 knacce npeaMeTHbIC Pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y OOYUAIOIIMXCSI YMEHUM:
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e TMOHWMATh pOJb (PU3UKKM B IKOHOMHUYECKOW, TEXHOJOTUYECKOH,
HKOJIOTHYECKOM, COIMATBHOM W OJTUYECKOM cdepax NedaTelbHOCTH
YeJIoBeKa, POJib U MECTO (PU3MKU B COBPEMEHHOM HAy4YHON KapTUHE MUPA,
3HAUEHHUE OIMHCATEIbHON, CHUCTEMATHU3UPYIONIEeH, OOBSICHUTEIHHOU U
NPOTHOCTUYECKOW  (DYHKIMI  (Pu3MUecKo TEeOpur — MEXaHUKH,
MOJICKYJISIPHOW (DU3UKM U TEPMOJUHAMUKH, POJIb (U3UUECKOM TEOpHUH B
(dbopMUpOBaHUY TIPEACTABICHUN O GU3HUUECKON KapTUHE MUPA;

e pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENEeH (U3HUECKUX TeJl U MPOIECCOB
(sBNEHUI): MHEpIUaIbHAs CHUCTeMa OTCcuéra, aOCOJIIOTHO TBEPIOE TEJO,
MaTepHualibHasi TOYKa, PaBHOYCKOPEHHOE JBUKEHUE, CBOOOHOE MaJIeHHeE,
aOCOJIFOTHO yTipyrasi jaedopmarus, aOCOJIOTHO YIPYyroe W aOCOJIFOTHO
HEYIIPYrOo€ CTOJIKHOBEHHUS, MOJEIM Ta3a, KUIAKOCTH U TBEPIOIO
(KpUCTAIIMYECKOr0) Teja, UIealIbHBIM Ta3, TOUCUHBIN 3apsil, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

e pasnuyaTh ycioBHs (TpaHULbI, 00JIACTH) MNPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MMOHUMAaTh BCEOOIMI xapakTtep (yHIaAMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e QHAJIM3UPOBATh U OOBICHATH MEXAaHUYECKHE TMPOILECChl U SBIICHHUS,
UCIIO0JIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKH (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JIBIXKCHUS, (POpMyIbl KUHEMATUKH DPaBHOYCKOPEHHOIO
NBWKEHUS, TpeoOpazoBaHus [amuiess Jyisi CKOPOCTH M TEpeMelleHUs,
3akOHbl HbIOTOHA, TIPUHIMII OTHOCHUTENBHOCTH ['amuies, 3aKoH
BCEMUPHOTO TATOTECHUS, 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBsI3b PabOThI CUJIBI C M3MEHEHUEM MEXaHUYECKOW JHEpPruu,
YCJIOBUSI paBHOBECHUs] TBEPJAOTrO Teia), NpPU HATOM HCHOJIb30BAThH
MAaTEMaTH4YE€CKOE BBIPAKEHUE 3aKOHOB, YKa3bIBAaTh YCIOBUSA TPUMEHUMOCTH
¢usnuecknx 3aKOHOB: TpeoOpa3oBaHui [amwies, BTOPOro M TPETHETO
3akOHOB HbBIOTOHA, 3aKOHOB COXpPAHEHUS MMITYJIbCA U MEXAHUYECKOMU
SHEPIrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHANM3HUPOBATH U OOBSICHATH TEIJIOBBIC MPOIECCHl U SBIICHUS, UCTIOIB3YS
ocHoBHble mojokeHnss MKT u 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEPMOAMHAMUKN (CBS3b JIABJICHUS MJCATBHOIO Ta3a CcoO CpeaHei
KUHETUYECKOM HSHEPruer TEMJIOBOrO JBWIKECHHUS M KOHICHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEUIECTBA CO CPEIAHEH KHUHETUYECKOU
SHEPrUEN TEIIOBOIO ABMKEHUS €T0 YaCTHL, CBA3b JABJICHUS UICAIBHOTO
raza ¢ KOHUEHTpaUMeW MOJEKYJI U €ro TEMIIEpAaTypOr, YpPaBHEHHUE
MengneneeBa—Kianelipona, mnepBbI 3aKOH TEPMOJAWHAMUKHU, 3aKOH
COXpPaHEHMSI PHEPrUU B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIOIb30BaTh
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MaTEMaTHYE€CKOE BhIPAKEHHUE 3aKOHOB, YKAa3bIBATh YCIOBUS IPUMEHHUMOCTH
ypaBHeHus MeHnneneeBa—KnaneiipoHna;

e AHANM3HUPOBATH U OOBICHATH JJICKTPUYECKHE SIBICHUS, HCIOIb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKHU (3aKOH COXpPAaHEHUS
ANEKTPUUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIUAJIBHOCTh
ANEKTPOCTATUYECKOrO TMOJs, MPUHLHUII CYMNEPIO3UIUU DIICKTPUUYECKUX
NOJIEH, IPU ATOM YyKa3blBasl YCJIOBUS NPUMEHHUMOCTH 3akoHa Kysona, a
TAaK)KE€ MPAKTUYECKH BaXKHbIE COOTHOUIEHHWA: 3aKOHBI OMa IJi ydacTka
Henyu W JUId 3aMKHYTOM 3JIEKTPUYECKOW Ienu, 3akoH J[xoynia—JIeHna,
npasmia Kupxroda, 3akonst dapajes Ais 31€KTpoau3a);

e ONUCHIBATh (U3MUECKHE TPOIECChl U SIBICHUS, HUCIOJIb3Ysl BEIUYUHBI:
nepeMelleHrne, CKOpocTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI TeJI, CHIIA,
MOMEHT CHJIbI, JaBJI€HUE, TOTEHIIMAJIbHAS SHEPTUsl, KHHETHYECKasi SHEPIHs,
MeXaHH4YecKasi SJHeprusi, paboTa CHUIIbI, IEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CWJa TSDKECTH, CWUJIa YIOPYrOCTH, CHJa TPEHHUsS, MOIIHOCTh, 3IHEPrus
B3aMMOJIEHCTBUS Tena ¢ 3eMIIEN BOIU3U €€ MOBEPXHOCTHU, SHEPTHUS YIIPYToit
nedopMaliy MPY>KUHbBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAsI TeMIepaTypa
Tena, paboTa B TEpMOJUMHAMUKE, BHYTPEHHSS DJHEPrusi HJEaIbHOrO
OJIHOATOMHOT'O Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTEIbHAS BIAXKHOCTh
Bo3nyxa, KIIJ] maeanbHOro TEMIOBOrO JBUTATENS; 3JIEKTPUUECKOE MOJIE,
HaIpPSKEHHOCTD AJIEKTPUUECKOTO MOJIsA, HAMPSKEHHOCTH IMOJISI TOUEYHOTO
3aps/ia WM 3apsHKEHHOTO 1Iapa B BAKyyME U B JIMAJIEKTPUKE, MOTEHIUA
ANEKTPOCTATUYECKOTO MOJs, PA3HOCTh MOTEHLUUATIOB, 3JEKTPOIBUKYILAS
CUJIa, CWJIa TOKA, HaNpsHKEHHE, MOUTHOCTh TOKa, 3JIEKTpHUUecKas EMKOCTb
IUIOCKOTO  KOHAEHCaTopa,  CONPOTHBJIEHHWE  ydacTKa  LENu ¢
MOCJIEIOBATENbHBIM U MMAPAJIEIbHBIM COEJUHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJIsl KOHAEHCATOpa;

e OOBSACHATH  OCOOCHHOCTH  TpPOTEKaHUs  (UBMYECKUX  SBIICHUMN:
MEXaHUYECKOE JIBUJKEHHE, TEIUIOBOE JIBUKEHUE YaCTHI[ BEIIECTBa,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBWXKEHME, nuddysus, ucrnapeHue,
KUIIEHUE W KOHJEHCAIIMs, TJIaBJICHUE U KpUCTAIUIU3AlMS, HATPaBJIEHHOCTh
TEIUIONEePEaut, IEKTPU3ALUs TeJl, SKBUIIOTEHIUAIbHOCTh MTOBEPXHOCTH
3apsKEHHOTO MMPOBOAHUKA;

e IPOBOAUTH UCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKOMN BEIUMUUHBI OT
JIPYTroi ¢ UCTI0JIb30BAHUEM IPSMBIX U3MEPEHHUI, TPU 3TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  IMOJYYEHHOM  3aBUCUMOCTHU
¢uznuecknx BeNMMYMH B BHIE TpaduKoB C y4&€TOM abOCONFOTHBIX
MOrPEIIHOCTE  M3MEPEHMM, JeJaTh  BBIBOABI MO  pe3yibTaraM
UCCIIEI0BaHNS;
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e TMPOBOJUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYUH, TPHU ITOM
BBIOMpATh ONTHUMAJBHBIN METOJ| M3MEPEHHs, OICHUBATh aOCOIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI;

e TPOBOJUTH OMBITHI MO MPOBEPKE MPETIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATM3UPOBATH
MOJIyYCHHbIE PE3yJIbTaThl W JeNIaTh BBIBOJ O CTAaTyce MPEaOKEHHOU
TUIOTE3HI;

e cOOJIOAATH MpaBuiIa 0€30MaCHOTO TPyAa MPU MPOBEJICHUH UCCIIEIOBAaHUHN B
paMKax  y4yeOHOro  JKCIIEpUMEHTa,  NpakTUKymMa U  Y4eOHO-
UCCJIeIOBATEIbCKOM W TPOEKTHOW JESATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPaTOPHOT0 000PYA0BaAHMUS;

e pemarh pacyE€THBIE 3aJa4dl C SBHO 33aJaHHOW M HESBHO 3a/laHHOU
(¢u3nYecKoil MOJENbI0: HA OCHOBAHMM aHAM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (Qu3MyecKoM MoJeNu, OTBedYawllel TpeObOoBaHUSIM 3ajayH,
PUMEHSATH POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYIAThl (PU3NIECKIX
TEOpPHUIl MPHU HCTOIH30BAaHUM MAaTEMaTHUYECKMX METOJOB PEIIEeHHUs 3ajad,
POBOJIUTH PAacYEThl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHATHU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOBI PEIICHUS C YUETOM MOIYYCHHBIX
pe3yJIbTaTOB,

e pemaTrh KadeCTBEHHBIE 3aJaud, TPeOylolIue NpPUMEHEHHUS 3HAHUN Wu3
pa3HBIX pa3lenoB Kypca (PU3WKH, a TAaK)KE MHTETPAllUU 3HAHUHA U3 APYTHX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
[EMOYKY PacCyKJICHHUH ¢ ONOPOM Ha N3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SIBJICHUS;

e HCIMONB30BaTh TEOPETHMUECKHWE 3HAHUSA I OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPHUTEIBHBIX TPHOOPOB, TEXHHUECKUX YCTPONCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

e TPUBOAUTH MPUMEPHI BKIIATa POCCHMUCKUX U 3aPYOCIKHBIX YIEHBIX-(DU3HKOB
B pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOLIErO0 MHpa, B
pPa3BUTHE TEXHUKHA U TEXHOJIOTHIA,

e AHATM3HWPOBATH W OIICHUBATH MOCJIEICTBUS OBITOBOM U MPOU3BOJICTBEHHOMN
JESITENFHOCTH YENIOBEKa, CBSI3aHHOM ¢ (DU3MYECKHUMH IMpolLieccaMu, C
MO3UINI SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHHUI O pallOHATHLHOM
MIPUPOJIOTIONH30BAHUH, & TAK)K€ PasyMHOM HCIOJIB30BAHUH JTOCTHKCHUN
HAyKd W TEXHOJOTUW Mg JaTbHEHIIeTr0o pa3BUTHS YEIOBEUYECKOTO
00I11eCTBa;

e TMPUMEHATH PaA3IUYHBIE CIOCOOBI paboThl ¢ MHPOpMaIend (PU3NIECKOTO
Collep)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOIH30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC
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TEXHOJIOTUU JJIA TIOMCKA, TEpPepadOTKH W TPEAbABICHUS Y4eOHOU W
HAy4YHO-TIOMYJISIPHOM WH(MOPMAIH, CTPYKTYPUPOBAHUS M MHTEPIIPETAIIUN
uHGOpMAIINK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAIM3UPOBAaTh  MOJy4aeMyr  uH(poOpMmanuio W OIEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TAK U HA OCHOBE
aHaJM3a UCTOYHUKA UH(POPMAIIUH;

e TMPOSBIATH OpraHu3alMOHHbIE u MO03HABATEJIbHBIC yMEHUs
CaMOCTOSATEIBLHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B MTPOIIECCE BHITTOJIHEHUS
POEKTHBIX M Y4eOHO-UCCIIeI0BATENHCKIX PadoT;

e paboTaTh B TPYyNIE C HCIOJHEHHWEM pa3JIMYHBIX COLHUAJBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIbI, pallMOHATBHO PACIPEACATh NEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyallUsSX, aJeKBaTHO OIEHUBATh BKJaJ KaXXJOTO U3
YYaCTHUKOB IPYMIIbI B PEIICHUE PacCMaTPpUBAEMOi TPOOJIEMBI;

e TMpPOSBJIATH MOTUBALIMIO K Oyayiel npodeccHoHaIbHON 1eATeTbHOCTH 110
CIEIHUATBHOCTIM (PU3UKO-TEXHUUYECKOTO TTPOUIIS.

K xonity o0yuenus B 11 knacce npenMeTHbIC pe3yIbTaThl HA yTIyOJIEHHOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e TOHWUMATh POJIb (PU3UKU B IKOHOMHUECKOM, TEXHOJIOTUIECKOM, COITMAIbHON
U OTHUYECKOM cdepax NesaTeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUU B IIPAKTUYECKON
NESATETbHOCTHA YEJIOBEKA M JalbHEWIIIEM HAy4YHO-TEXHUYECKOM pPa3BUTHH,
3HAUCHUE OIMHCATEIbHON, CHUCTEMATHU3UPYIONIEeH, OOBSICHUTEIHHOU U
POTHOCTUYECKOW (PYHKIUN (PU3NYECKON TEOPUH — IIIEKTPOJUHAMUKH,
CHEIUaIbHON TEOPUU OTHOCUTEIBLHOCTH, KBAaHTOBOM (DU3UKH, PpOJIb
¢usznueckoid Teopuu B (POPMUPOBAHUU TMPEACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MeCTO (PU3MYECKON KapTUHBI MHUpa B OOUIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IPUPO/IE;

e pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIENEeH (U3HUECKUX TeJl U MPOLECCOB
(siBJIEHUM): OJHOPOJIHOE AIEKTPUUECKOE M OJHOPOAHOE MArHUTHOE IOJIS,
rapMOHUYECKHE KoJieOaHUs, MaTeMaTUYEeCKUW MAasITHUK, WIeaJbHbIN
IPYKUHHBIN MasTHHK, rapMOHUYECKHE BOJIHBI, UJeaIbHbIN
Kosie0aTeabHbIN KOHTYp, TOHKas JIMH3a, MOJIeNiel aToMa, aTOMHOIO Sijpa U
KBAaHTOBOM MOJIC/IY CBETA;

e pasnuyaTh YyCiOBUS (TpaHULbI, 00JIACTH) MNPUMEHUMOCTH (PUINYECKUX
3aKOHOB, MMOHUMAaTh BCEOOIIMI xapakTtep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYCHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AQHAJIU3UPOBATH U OOBSICHATH DJICKTPOMATHUTHBIE MPOIECCHl U SIBJICHHUS,
HCIOJB3YsS. OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJICKTPOJUHAMUKH U

LOKYMEHT noaeNICHHABRIERHb 1ncsECOP AN OTHOCHUTEIbHOCTHU (3aKoH COXpaHEHUS

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:45 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




ANEKTPUYECKOro 3apsjaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMArHuTHOM  WHAYKUMH, TnpaBuwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B DJEMEHTE DJJIEKTPUYECKOM 1€MW CO CKOPOCTHIO
WU3MEHEHUSI CUJIbI TOKA, MOCTYJIAaThl CIEHHAIIBHON TEOPUH OTHOCUTEIIBHOCTH
OWHIITEHA);

e AHANM3HUPOBATH U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIOIb3YS
MOJIO)KEHUSI ~ KBAaHTOBOM  (u3uKu  (ypaBHeHHUE  DUHIITEHHA A
dororddexTa, nepBbIil U BTOPOil mocTynaTel bopa, MpuHIUIT COOTHOIIIEHUS
HeomnpenenéHHocTel [elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOTO H
MacCOBOT'0 YHCEI U DHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH PaJIMOaKTUBHOTO
pacrajna);

e OMNWCHIBATh (HU3NYECKUE TPOILIECCHI U SBJICHUS, HCMOJb3Yysl BEIUYUHBI:
HaMPsHKEHHOCTh AJIEKTPUYECKOTO TMOJIsI, MTOTEHIHAN 3JIEKTPOCTATHUYECKOTO
MoJisl, Pa3HOCTh TMOTEHLUANOB, OAJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHMTHOTO TIOJIsl, MAarHUTHBIM TOTOK, cujia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOABMKYINAS CHUJIa CAMOWHIYKIIUM, SHEPrUs MArHUTHOTO TIOJIS
IIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TTOJIHASI SHEPTHUSI, SHEPTHUsI
MOKOsI CBOOOTHOM YaCTHUIIbI, SHEPTUSI U UMITYJIBC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsjl A7ipa, SHEPTUsSI CBA3U S]Ipa;

e OOBSICHATH  OCOOEHHOCTHM  MpPOTEKaHUs  (U3MYECKUX  SIBICHMI:
AJIEKTPOMArHuTHAs UHAYKIWS, CAMOUHAYKIUS, PE30HAHC, UHTEpPEPEHIIUS
BOJH, aAudpakius, JUCIEPCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
doToanexkTpuueckuii 3pdext (hotorddexr), annbda- u 6eTa-pacnaisl saep,
raMmma-u3JiydeHue sjep, puznueckrue IpUHIHUIIBI CHIEKTPAIbHOrO aHAIU3a U
paboThI 1a3epa;

e OINpENENsATh HAMPABICHHE WHIYKIMM MArHUTHOTO TMOJs MPOBOJHHKA C
TOKOM, cuJibl AMmriepa u cuiibl JlopeHiia;

e CTPOUTH U300paKEeHUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOM JIMH301,
U PacCUUTHIBATH €T0 XaPAKTEPUCTUKH;

e TMPUMEHATH OCHOBOMOJIATAIOIINE ACTPOHOMHUYECKHE MOHSTUSA, TEOPUU H
3aKOHBI I aHalW3a MW OOBACHCHUS (U3UYCCKUX  IPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3JHBIX CUCTEMAaxX, B MEKIaJlaKTUYECKOU
cpene; ABMKEHHSI HEOSCHBIX TeJl, DBOIONMH 3BE3]] M BeelleHHOM;

e TMPOBOJUTH WCCICIOBAHWE 3aBUCUMOCTEH (UBMUECKHX BEIMYUH C
HCIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yabTaThl  IMOJYYEHHOW  3aBUCHMOCTHU
¢uznuecknx BeNMMYMH B BHIE TpaduKoB C y4&€TOM abOCONFOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaThb  BBIBOJABI [0  pe3yjibTaram
UCCIIEJOBaHUS;
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e IMPOBOAUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYMH, HPU STOM
BBIOMpATh ONTUMAJIbHBIA METOJ H3MEPEHMsI, OLIEHUBAaTh A0COJIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIL;

e IIPOBOAUTH OMBITHI 10 MPOBEPKE MPEUIOKEHHON TMIIOTE3bI: MIIAHUPOBATH
HKCIEPUMEHT, COOUPATh FKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAIU3UPOBAThH
HOJyYeHHbIE PE3yJbTaThl U J€JaThb BBIBOJ O CTaTyce MPEUI0KEHHON
TUIIOTE3HI;

e ONMCBHIBATh METOIbI OJYUYEHUSI HAYUHBIX ACTPOHOMUYECKUX 3HAHUH;

e coOmrofaTh mpasuiia 0€30MaCHOrO TPyAa IPU MPOBEJCHUH UCCIIEI0OBaHUM B
pamMkKax  y4yeOHOro  JSKCIIEpUMEHTa,  IpakTuKyma U ydeOHo-
UCCIIEIOBATEIBCKOM M IPOEKTHON JEeATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U J1aDOPAaTOPHOr0 000PYA0BaAHMUS;

e pemarh pacy€THBIE 3aJa4dl C SBHO 33JaHHOW H HESBHO 3a/IaHHOU
(¢u3nyeckoil MOJENIBIO: HAa OCHOBAaHWMM AaHaJINW3a YCJIOBUS BbIOMpAThH
¢u3ndecKkue MoOJeNH, OTBEHYalIllue TPeOOBaHUSAM 3a7aud, MPUMEHSTH
(GopMyIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (PU3MUECKHX TEOpUi
OpU  WCIONB30BAaHUM MATEeMAaTUYECKUX METOJOB peIIeHHs  3ajad,
POBOJUTH PAacUYEThl HA OCHOBAHWH MMEIOIUXCS JaHHBIX, aHATH3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YYETOM MOIYICHHBIX
pe3yJIbTaTOB,

e pemaTrh KadeCTBEHHBIE 3aJauyu, TpeOylolIue NpPUMEHEHHs 3HAHUN U3
pa3HBIX pa3/enoB Kypca PU3MKH, a TAaK)KE MHTETPAIlUU 3HAHUHA U3 APYTHX
MPEeIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
HEMOYKY PaCcCCy>KJICHHUM ¢ ONOPO HAa U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBICHUS;

e HCIHONB30BAaTh TEOPETHUYECKHWE 3HAHUS s OOBSCHEHUS OCHOBHBIX
MPUHIIUIIOB paOOTHl H3MEPUTETBHBIX MPUOOPOB, TEXHUUECKHUX YCTPOICTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

e TPHUBOIUTH MPUMEPHI BKIIAZa POCCUIUCKUX U 3apyOeKHBIX yUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE NPOIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTU;

e AHAIM3UPOBATH U OICHUBATH MOCIEACTBUS OBITOBOI M MPOU3BOICTBEHHON
JESITENbHOCTA YENIOBeKa, CBSI3aHHOM ¢ (DU3MUECKUMHU MPOLECCaMH, C
MO3UINI SKOJOTHYECKON 6€30MacHOCTH, MPEACTABICHHUH O pallMOHATbHOM
PUPOIOTNIOIb30BaHUH, 4 TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUIM
HAyKM W TEXHOJIOTUH s JajJbHEHIIero pa3BUTUS YEJIOBEUECKOIo
00I111eCTBa;

e TMPUMEHATH PaA3IUYHBIE CIOCOOBI paboThl ¢ MHMOpMaIEel (HU3MIECKOTO
COJEp’KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALIMOHHBIX
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TEXHOJIOTHH, MPU 3TOM HCIIOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTMM JJIi TIOMCKA, NepepaboTKU U TPEIbsBICHUS Y4yeOHOU u
HaY4YHO-TIOMYJISIPHOM MH(OpMalLUK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uH(bOpMalMY, MOJYYEHHOW M3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHaJIM3UpOBaTh  NOJy4aeMmMyro  HMHQOpMaIMI0O W OLIEHMBaTh €€
JOCTOBEPHOCTh KAaK HAa OCHOBE UMEIOLIMXCSA 3HAHUN, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA HH(OpMaLUY;

e IIPOSBIATH OpraHMU3alIOHHbIE u [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITEJILHOTO MPUOOPETEHUSI HOBBIX 3HAHUH B IIPOLIECCE BBIMOIHEHUS
IPOEKTHBIX M y4eOHO-HCCIIEe10BATENIbCKUX PA0OT;

e paboTaTh B TpyMIE C HCIOIHEHHEM paA3JIUYHBIX COLUAIbHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, pallMOHATBHO PACIPEACATh NeSTEIbHOCTD
B HECTaHJAPTHBIX CHUTYallUsAX, aJIeKBAaTHO OLICHMBATh BKJIAJ KaXKJIOTO M3
YYaCTHHMKOB I'PYIIIbI B pEIIEHUE PACCMAaTPUBAEMON ITPOOIIEMBI;

e TMPOSBIATH MOTHUBALMIO K Oyaylel npodecCuoHaNbHONU AesTENbHOCTU O
CHELHUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQPUIIS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoauuvecTBo yacon DJIEeKTPOHHbBIE
Ne HaumenoBaHue pa3aeioB U TeM (undposrbie)
Kontpoiasbnbie | IlpakTnyeckue
n/n NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIM METO/] TIO3HAHUS ITIPUPO/IbBI
. bubmuoreka [JOK
1.1 H
BYSHBIL METOAL TOSHAHI IPYPOAH 6 https://m.edsoo.ru/f16b68d7
Hroro mo paznmeny 6
Paznen 2. MEXAHUKA
bubmmoreka IIOK
21 Kinematiica 10 1 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
22 Hluranica 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratitka TBEpIOrO TeNA > 1 https://m.edsoo.ru/f16b68d7
bu6nuoreka [JOK
2.4 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1 httos://m.edsoo.ru/f16b68d7
Wroro mo pazneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
. bub6mmoreka [JOK
3.1 OCHOBBI MOJIEKYIISIPHOKHHETHYECKON TEOPUH 15 1 httos://m.edsoo.ru/fL6h68d7
bubmuoreka [JOK
3.2 Tepmoaunamuka. TerioBbie MalIMHbI 20 1 httos://m.edsoo.ru/fL6b68d7
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33 ArperaTsble cocTosiHUA BemecTBa. da3oBbie 14 1 bub6mmoreka [IOK
' HEPEX OB https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. 3JIEKTPOJIUHAMUKA
bu6nmoreka [JOK
4.1 IICKTpHteckoe noie 24 1 https://m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 [TocTOSTHHBIN AIEKTPUUYECKHUI TOK 24 1 htts://m.edso0.ru/fL6b68dT
bu6nmoreka [JOK
43 | Towi B pasTiHEIX cpeax ° https://m.eds00.ru/f16b68d7
Hroro no pazneny 54
Pasznen 5. PUSUUECKHN IPAKTUKYM
N bubmuoreka [JOK
>1 DusHECKHi MpaKTHIYM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo paznmeny 16
Bubnunorexa IJOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170 8 16
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nugpoBbie
Ne ni/m P Konrpoabnbie | IIpakTuyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTebHbIE
padoThI padoTsI
pecypcsl
Paznen 1. 3JIEKTPOJAUHAMUKA
bu6nuoreka [JOK
11 Marmutioe noze 14 https://m.edso0.ru/39859¢ef1
bu6mmoreka [JOK
1.2 ICKTPOMATHHTHAL HHAYKIH 13 1 https://m.edso0.ru/39859¢efl
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6nmmoreka [JOK
2.1 Mexanuueckue KoneOaHus 10 https://m.eds00.ru/39859ef1
bu6moreka [JOK
2.2 DJIeKTPOMAarHUTHBIC KOJICOaHHUS 15 htts://m.edsoo.ru/39859f1
53 MexaHUYeCKUe U 3JIEKTPOMarHUTHbIE 10 1 bubnuorexa [IOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6mmoreka [JOK
24 Oriica 23 1 https://m.eds00.ru/39859¢f1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CIIEITUAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bub6munoreka [JOK
3.1 Ocuoser CTO > ! https://m.edsoo.ru/39859¢ef1
Hroro no pazneny 9)
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Paznen 4. KBAHTOBASI ®U3UKA
. bu6moreka [JOK
4.1 K - 1
OPHYCKYIAPHO"BOIHOBOM AyAItsM > https://m.eds00.ru/39859ef1
bub6mmoreka [JOK
4.2 busiia atoma > https://m.edso0.ru/39859ef1
43 ®du3nKa aTOMHOI'O s/Ipa U 3JIEMEHTAPHBIX 5 bubnuoreka [IOK
' YaCTHI] https://m.eds00.ru/39859ef1
Hroro no pazneny 25

Pazgen S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

bub6nmoreka [JOK
5.1 DJeMeHTBl aCTPOHOMUH U aCTPOPHU3UKU 12 https://m. edsoo.ru/39859ef1
Wroro no pazneny 12
Pa3znen 6. DUSHYECKUM TPAKTUKYM
. bubnuoreka [JOK
6.1 DusiHeckiil IPAKTHIYM 16 16 https://m.edsoo.ru/39859ef1
Hroro mo paznueny 16
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremaruszanus 1 00600111eHNE
IIPEIMETHOrO COZIEP>KAHUS U OIIbITA bubmmorekxa [TOK
7.1 . 15
NEATENBHOCTH, TPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
n3ydyeHuu kypca ¢pusuku 10 — 11 knaccos
Hroro no pazneny 15
bu6imoreka [JOK
P 1
CICPBHOC BpeA 0 https://m.eds00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 HPOI'PAMME 170 4 16
ﬂﬁVVMFHT I'Iﬁrl:]\nM{'A SMNEKTPOHHOMI ﬂﬁﬂl’ll CbHO
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosaunyectBo yacos DJIeKTPOHHbIE
Ne JlaTa HudpoBLIE
Tema ypoka Kontpoabubie | IIpakTuueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
1 dusnka — pyHaaMeHTaIbHAs HayKa O 1 bubmuoreka [IOK
MpUpoe https://m.edsoo.ru/1beef346
2 HayuHblil MeTOA MO3HAHUS U METO/IbI 1 bubnmnoreka [HOK
UCCIICIOBaHUS (PU3UICCKUX SBIICHHIMA https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B TIpoLIecce
3 no3HaHwus npupoasl. Habmronenne u 1 bubmmorera [IOK
PHPOIBL. https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pu3uKe
CriocoObl n3MepeHus PU3NIECKUX bubmuoreka [IOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAs U OTHOCUTENbHAS
5 MOTPEIIHOCTU U3MEPEHHI 1 bubmorexa [JOK
P P https://m.edsoo.ru/7f18fda3
(bU3HYECKUX BETUYHH
MonenupoBanue B ¢pusuke. Poib u
MecTO (GU3UKH B POPMUPOBAHUU
6 COB que):HHoﬁ Haq) ::0171 Ea THUHBI 1 bubmmorexa [IOK
p i . P https://m.edsoo.ru/eabbdedl
MHpa, B IPAKTUYECKOMN eI TeTIbHOCTH
JIoaen
Mexanunueckoe nBmxenue. Cucrema
7 orcueta. OTHOCUTEIBHOCTD 1 bubnuorexa [JOK
MeXaHU4ecKoro Asuxenus. [Ipsmas u https://m.edso0.ru/e9a52f02
oOparHas 3a/la4il MEXaHUKU
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Panuyc-BekTop MaTepuanbHON TOUKH,
€ro MPOeKIUU Ha OCH KOOPIMHAT. BuGmorexa LIOK

8 Tpaciropis. epemenerie. 1 https://m.edsoo.ru/30a108a5
CxopocTts. VX npoekuuu Ha ocu
KOOpAMHAT
PaBHOMEpHOE MpAMONHUHENHOE

9 newxkenue. ['padudeckoe onucanue 1 bubmuotexa [{OK
PaBHOMEPHOT'O MPAMOJIUHENHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CrnoxeHue nepeMenieHni u 1 bubnmnoreka [HOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHOE ABUKEHHE.

1 MrHoBeHHas1 CKOPOCTb. Y CKOpEHHE. 1 bubaunoreka LIOK
[IpsimonuHENHOE ABUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHHEM
['paduueckoe onucanue BuGmiorexa LIOK

12 HPAMOIHHEHHOr O ABIDKCHIS ¢ L https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOoHOE TIaficHre. Y CKOpeHue

13 CBOOOIHOrO MaeHus. 3aBUCUMOCTD 1 but6munoreka [JOK
KOOpJIMHAT, CKOPOCTH, YCKOPEHHMS OT https://m.edso0.ru/f738109c
BPEMCHH U UX TpaPuKu

14 JIBrxeHue Tena, OpOIeHHOTO MO/ 1 bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonuHeliHoe 1BUXKEHUE.

JIBrmKeHue 1Mo OKPY>KHOCTH. YTJIOBas Bummorexa LIOK

15 H aHeiinas ckopocts. Hepron i L https://m.edso0.ru/33196fbe
yacTtora. LleHTpocTpeMuTensHoe U
IOJIHOC YCKOPCHUC [OKYMEHT NOANWCAH 3MEKTPOHHON MNOANMUCHIO
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16 KonrponbHas pabora no reme 1 1 bubmuoreka LIOK
"KunemaTtuka" https://m.edso0.ru/1242f32e
ITepBriif 3akoH HeroTOHA.

17 HNuepunanbHble CUCTEMBI OTCUETA. 1 bubmuotexa [{OK
[Ipunuun otHocuTensHOCTH [ anunes. https://m.edsoo.ru/5a9e4a64
HeunepuuansHbie cucTeMbl 0OTCUETA

18 Cuia. PaBHonelicTBYIOIIAS CUJTIA. 1 bubnmnoreka [HOK
Bropoii 3akon Hetotona. Macca https://m.eds00.ru/141d3837

19 B3aumoneiictBue ten. TpeTuid 3akoH 1 bu6maunoreka [JOK
Herorona https://m.edso0.ru/57dba505
[IpuHUMIT Cynepno3uLny CUJL.

20 P:meII{IHe 3aynaqpﬂa 1| ILMeHeHI/Ie 1 bubmmorexa [IOK

A P https://m.edso0.ru/hdf997fb
3akoHOB HbroTOHA
3aKOH BCEMUPHOI'O TSATOTCHHUSI.
21 OKBHUBAJICHTHOCTH I'PaBUTAIMOHHON 1 1 bubmmorera [OK
N p https://m.edsoo.ru/9aba2b0a
MHEPTHOU MaccChl

99 Cuia TSKECTH U YyCKOpPEHUe 1 bubmuoreka [JOK
CBOOOHOTO MaJICHUS https://m.edso00.ru/22757f26
JIBrkeHNe HEOECHBIX TE U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas 1 bubnmnoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuia ynpyroctu. 3akoH ['yka. Bec 1 bubnmoreka [HOK
Tena https://m.edsoo.ru/0ae2cd84
Cuua tpenus. [Ipupona u BuabI cuin

P PHp bu6mmoreka [IOK
TpeHus. [[BuxeHune B )KUAKOCTU U
25 S — 1 https://m.edsoo.ru/1fa86499
i . p 1 https://m.eds00.ru/2cb29676
cpenbl
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26 JaBnenue. ' nagpocrarnueckoe 1 bubmuoreka LIOK
nasienune. Cuita Apxumena https://m.edsoo.ru/a28aa7ad
AGCONIOTHO TBEPAOE TEIO. bubnmnoreka [HOK

27 [loctynarensHoe 1 BpamarenbHOe 1 bubmuotexa [{OK
JIBUOKEHUE TBEPLOrO Tela https://m.edsoo.ru/2b95d57¢e

28 MOMEHT CUJIbl OTHOCUTEIBLHO OCH 1 bu6mmoreka [{OK
BpateHus. [1ineqyo cuibl https://m.edsoo.ru/653d3459
CroxxeHue cuil, IPUIOKEHHBIX K

29 TBEpAOMY Teny. LleHTp Tsxectu Tena. 1 bubnmnoreka [HOK
VYcioBust paBHOBECHS TBEPJIOTO TEIA. https://m.edsoo.ru/9aa79a7d
Buas! paBHOBecust

bub6nunoreka [JOK

30 Peimienne 372 1 https://m.edsoo.ru/dclcaacO

31 KonTponbsHas pabora o reme 1 1 bubnmnoreka [HOK
"lunamuka. CtaTuka TBep10ro tena" https://m.edsoo.ru/9f5a574c
HNMnynsc maTeprabHON TOYKH,

CHUCTEMbI MaTepUATIbHBIX TOYEK.
32 LleHTp Macc CHCTEMBI MaTePUATBHBIX 1 bubamorexa [IOK
https://m.edsoo0.ru/4bb8294b
Touek. Teopema 0 IBHKEHHUH LIEHTpa
Mmacc
NmMnynsc cuiibl 1 U3BMEHEHHE
33 UMITyJIbca Tela. 3aKOH COXpaHEHUS 1 bubamorexa LIOK
https://m.edsoo.ru/13f0a221
uMITyJbca. PeakTuBHOE IBMKEHUE
MoMeHT uMnyJibca MaTepruaibHOM

34 Touku. [IpencraBienne o coxpaHeHUN 1 bubnmnoreka LIOK
MOMEHTA UMITYJIbCA B LICHTPAIbHBIX https://m.eds00.ru/d6532eb9
HOJISAX
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bubnmnoreka [HOK

35 Pemtertte saza L https://m.edso]o_.[ru/f7706d63
PaGora cuiibl Ha MajoM U Ha

36 KOHEYHOM IIE€pPEMELIECHUH. 1 bubnmnoreka LHIOK
I'padpuaeckoe mpeacraBiacHue pabOThI https://m.eds00.ru/913974c7
CHJIBI. MOITHOCTE CHUJIBI
Kunernueckas sneprus. Teopema 06

37 U3MEHEHUU KHHETUYECKON YHEPTUH 1 Et?i?;;f;;;ggga% 2674
MaTepuaIbHON TOYKU
[ToreHnnanbHbBIC U HEMOTCHIINATBHBIC Bu6morexa [IOK

38 cuibl. [ToTeHIManbpHas YHEPTHUS. 1 httos://m.edsoo.ru/554bafce
Bropas kocMuueckas CKOpocTh
Tpetbst KocMUYeCcKast CKOpocTh. CBsI3b
paboThI HEMOTEHIIUATBHBIX CHII C Bu6morexa LIOK

39 W3MCHEHUEM MEXaHUYECKON YHEPTUU 1 httos://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHHS
MEXaHU4ECKOU JHEPrUun
VYupyrue u Heynpyrue CTOJIKHOBEHHS. BuGmiorexa [{OK

40 YpapHenue bephyLiH At HeaTLHOI L https://m.edso0.ru/f30f43b6
HKUJKOCTU

41 KonTponbsHas pabora 1o teme 1 1 bubnmnoreka [HOK
"3aKOHBI COXpAHEHUS B MEXaHUKE" https://m.edsoo.ru/474e7cda
Pa3BuTuHe npencraBieHuid 0 mpupoe

42 Ter10Thl. OCHOBHBIE IMOJI0KEHUS 1 bu6mmoreka [{OK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHC
Ctpoenue razoo0pa3HbIX, )KUJIKUX U BuGmiorexa LIOK

43 TBEPABIX TeJI. XapaKTep ABMKCHUS U 1 e medenn el AAAO A0
B3aMMOZCUCTBHS YACTHL] BELICCTByyMEHT MOATMCAH SMEKTPOHHOV NOAMMCHIO -
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Macca u pazmepsl MOJIEKYIT (aTOMOB).
44 KomnuectBo BemectBa. [locTostaHas 1 bubmorera IOK
H ) https://m.edso0.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermtoBoe paBHOBeCHE. 1 bubmuotexa [{OK
[lIxana Lenbcus https://m.eds00.ru/0070d493
Bbu6munoreka [JOK
4 P 1
6 cHieHie sajad https://m.edsoo.ru/1531aba5
N bu6munoreka [JOK
47 W neanbublii ra3. I'a3oBbIe 3aKOHBI 1 https://m.edsoo.ru/Ldeb2367
48 VYpaBuenune Meneneena- 1 bubnuoreka [JOK
Knaneiipona. Pemenue 3anau https://m.edsoo.ru/8d12c328
49 AbcomoTHas TeMnepaTtypa. 3aKoH 1 bu6muoreka [IOK
HanpToHa https://m.edsoo.ru/14e02d1f
50 M3ormporieccsl B U1€aIbHOM rase ¢ 1 bubnmnoreka [HOK
IMOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'padmaeckoe mpeacraBicHue
51 Hfoj) OIICCCOB: E?ETG Ma, U30X0pa 1 bubmorera [IOK
bott ' pMa, pa, https://m.eds00.ru/1344327b
u3o0apa
bub6nunoreka [JOK
2 MKT 1
° Ocrosioe ypasrenue https://m.edso0.ru/c8094721
bu6mmoreka [{JOK
53 Pewenne 3anad 1 https://m.edso0.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEpaTyphl
TEPMOJIUHAMHYECKON CUCTEMBI CO
54 CpenHel KHHETHYECKON YHepruei 1 https://m.edsoo.ru/c38af875
MOCTYMATEIHLHOTO TEIIIOBOTO
JBYDKCHUS €€ JaCTHI]
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55 O06001IeHre 1 cucTeMaTH3aIus 1 bubnmnoreka [JOK
3Hanui mo teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTtponbHas pabora 1o teme 1 1 bubnmnoreka [HOK
"OcHoBbel MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuyeckas cucrema.
3aaHue BHEMHUX ycinoBui s TJ1
cucTeMbl. BHeNTHHE M BHYTpEHHHE
57 napameTpsl. [lapameTpbr YI’T;; CHUCTEMBI 1 bubmorexa [IOK
PaMeTpEL. 1iap P https://m.edsoo.ru/5f8d38a3
KaK CpeJIHHE 3HAUYCHUSI BEJIMYUH,
OITMCEHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hayaio TepMOIMHAMUKH.
58 Camornpon3BojbHas penakcaius T]] 1 bubmorexa [JOK
P P . https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopenb uaeansLHOro rasa B
59 TEPMOIUHAMHUKE. Y CIIOBUSA 1 bubmmorexa [OK
PMO Tl https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOJIETH
VYpaBuenue MenneneeBa-Knaneripona
60 U BBIpAKEHUE JUIS BHYTPEHHEN 1 bubnnorexa [IOK
p . yIp https://m.edsoo.ru/bal178d0
SHEPIUH
Bripaskenue nis BHyTpeHHEH SHEeprun
OJTHOATOMHOI'0 H€aJILbHOIO rasa. bu6munoreka [JOK
61 1
KBa3ucrarnueckue n HecTaTHISCKHE https://m.edsoo.ru/acscacl5
MIPOLIECCHI
OnemenTapHas pabora B
62 TepMoauHaMuke. Berancienue 1 bu6munoreka [JOK
paboTtsl o rpaduKy mporecca Ha pV- https://m.eds00.ru/741d5738
JuarpaMmme
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Temnmonepenaya Kak crnocoo
63 U3MCHEHUS BHYTpeHHeH snepruu T/1 1 bubmorera IOK
yIp P https://m.edsoo.ru/3d734561
CUCTEMBI 0€3 coBepIIeHUs pabOThI
KonBekuus, TemIonpoBOaHOCTb, bu6mmoreka [{OK
64 1
U3JIy4YeHUE https://m.edso0.ru/157b54cd
Konuuectro Temiorsl. TenmnoEéMKOCTb
65 Tena. Y ieiabHasi U MOJISIpHas 1 bub6nunoreka [JOK
TEIIOEMKOCTH BELIECTBA. Y IeJIbHAas https://m.edsoo.ru/7ba67355
TEIJIOTa CrOpaHusl TOIUIHBA
Pacuér xonumyecTBa TEMIOTHI TPU bubmuoreka [JOK
66 1
Temyonepenaye https://m.edsoo.ru/ldb5ad4e
67 [TonsTre 06 aqnabaTHOM Mpolecce. 1 bubnmoreka [HOK
[TepBhIii 3aKOH TEPMOIUHAMUKHI https://m.edso00.ru/d8098824
KonuaecTBo Temnorsl U paboTa Kak
68 MEpbl U3MCHEHUS BHYTPEHHEH 1 bubmorexa [IOK
p yIp https://m.edsoo.ru/b047alcd
sHepruu T/I cucremsl
BTopoii 3aK0H TEpMOINHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX 1 bubmuoreka LIOK
nporeccoB. Heobparumocthb https://m.edso0.ru/c6f4f464
MPUPOIHBIX TTPOIIECCOB
70 IIpyHUMIIBI AEACTBUS TEIUIOBBIX 1 bu6mmorexka [JOK
maruH. KIT/] https://m.eds00.ru/2e945513
71 MaxkcumanbHoe 3Hauenne KITJI. Tukin 1 Bbubnunoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
but6munoreka [JOK
72 P 1
crere sanat https://m.edsoo.ru/b3efal8b
DKOJIOrHYeCKHe aCIeKThI bubnuorexa [JOK
73 1
HCIIOJIb30BAHUS TETUIOBBIX https://m.edsoo.ru/9867aaa7
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nsurareneil. TeroBoe 3arpsi3HEHUE
OKpY>KaloIlen cpeibl

bu6mmoreka [JOK
74 Perenue 3agau 1
2 https://m.edsoo0.ru/c8c70432
O00011IeHE U CUCTEMATH3ALUS
75 3HaHui 1o TeMe "TepMoanHaMuKa 1 Bubmaorexa ITOK
yoa ' https://m.eds00.ru/28d62b3f
TemnoBble MaNTUHEI
KonTponbsHas pabora o teme
76 "TepmonuHamMuka. TemnoBele 1 1 Brbmiorexa OK
P Il" ' https://m.edsoo.ru/1b6e26c5
MALLIUHBI
[TapooOpa3oBaHue 1 KOHIACHCAIIHS.
77 Ucmapenue u xuneuue. Y agenpHas 1 bubnnorexa LHOK
p thde https://m.eds00.ru/6f8e6777
TEIUI0Ta MapooOpa3oBaHUs
HacriieHHbIE 1 HEHACBIIIIEHHBIE
napbl. KauecTBeHHast 3aBUCHMOCTD
IUIOTHOCTH U JABJIEHUS HACBIILIEHHOT O
78 rapa oT TeMIIepaTyphbl, UX 1 bubamnoreka [HOK
HE3aBUCUMOCTE OT 00BEMa https://m.edsoo.ru/f5¢17d02
HACBIIICHHOT 0 TIapa. 3aBUCUMOCTh
TeMITepaTyphbl KATICHHS OT JaBJICHUS B
SKUIKOCTH
79 BrnaxxnocTs Bo3myxa. AOCOMOTHAS U 1 bubnuorexa [JOK
OTHOCHUTEJIBHAs BIaKHOCTD https://m.edsoo.ru/30ebbb79
Bbubmunoreka [JOK
80 Pemenune 3amau 1
a https://m.edso0.ru/18e95ff3
Teépnoe Teno. Kpucramimyueckue u
Bbubnunorexa [JOK
81 amopdHbIe Tena. AHU30TPOIHS 1

CBOMCTB KpPUCTAJUIOB

https://m.edsoo.ru/20a88a03
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[InaBnenue u KpucTamIM3aLus.
bu6mmoreka [JOK
82 VY aenbHas TEIIoTa IUIaBJICHUS. 1
https://m.edsoo.ru/6ee91e9f
Cybnmumarus
Hedopmaru TBEpAOTO TENA.

83 Pactsokxenne u cxxarue. CaBur. 1 bub6nunoreka [JOK
Mounyns OHra. [Ipenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TemnmoBoe pacIMpeHne KUJIKOCTEN U

84 TBEPABIX TEJI. AHTAPMOHU3M 1 bubamnoreka [HOK
TEINIOBBIX KOJIEOAHUN YaCTHIL https://m.edsoo.ru/7basedf2
BElIeCTBa

85 [IpeoGpazoBanue sHEPrUU B (Ha30BBIX 1 bubamnoreka [HOK
nepexo1ax https://m.eds00.ru/97a0672f

bu6mmoreka [{OK

86 YpaBHeHne TenIoBoro banasca ! https://m.edsoo.ru/ab1521fb

but6munoreka [JOK

87 P 1

crere sanat https://m.edso0.ru/8ab7f40d
IToBepXHOCTHOE HATSIKEHUE.
Kanunnspuele aBnenus. JlaBnenue bu6mmoreka [IOK

88 . 1
M0/ UICKPUBJICHHON TTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
s)kunkoctu. @opmyna Jlammaca
O0001IeHre 1 cucTeMaTH3auA

89 3HaHMM 110 TeMe "ArperaTHble 1 bubamnoreka L{IOK
cocTosiHU BelecTBa. Pa3oBbie https://m.edso0.ru/0b52575¢
nepexoabl"

KonTtponbHas pabora o teme
90 "ATrperatHble COCTOSIHUS BEIECTBA 1 1 bubmmorexa LIOK
P | B ' https://m.eds00.ru/7dc2a739
®Da30BbIC NIEPEXOABI

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 09:45 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop

CepTudukat 1694D4352E31D15D68F90ED1FEBEOFDC



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739

DnekTpu3aius Tel U e€ MposSBICHUSI.
DnekTpuyeckui 3apsa. J[Ba Buaa
91 DJIEKT pnqecm/lx 3a IZ[ IE)BI[ " 1 bubmorexa HOK
P DA/IOB. https://m.edsoo.ru/1aff445f
[IpoBOAHMKY, TUIIEKTPUKU U
MOJTYTIPOBOTHUKH
DJIeMEHTapHBIN 3JIEKTPUUECKUI
92 3apsi. 3aKOH COXpaHEHUs 1 bubmorexa HOK
DAL P https://m.edsoo.ru/f49afd24
AEKTPUIECKOr0 3apsaa
93 B3anmopeiictBue 3apsanoB. Touednsie 1 bubamnoreka [HOK
3apsasl. 3akoH Kynona https://m.eds00.ru/445b7746
bub6nunoreka [JOK
9 Pemrenne 3amau 1 https://m.edso00.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onekrpuueckoe noine. Ero aeiicteue 1 bubnmnoreka [JOK
Ha 3JIEKTPUYECKUE 3apsiJIbl https://m.edso0.ru/05c6bfal
Hanpsoxk€HHOCTD 3JIEKTPUYECKOTO
noss. [IpoOusiii 3apsaa. Jluaun
96 Ham H)KgHHOCTI/I 3J1peli HYCCKOrO 1 bubmmorera IIOK
P P https://m.edsoo.ru/3dac6957
noJist. OJTHOPOTHOE DIIEKTPUICCKOE
oJie
[ToTeHITMaNTBEHOCTH
97 3JECKTPOCTATUYECKOrO moJsl. Pa3HoCTh 1 bubmmorera [OK
P ' https://m.edso00.ru/80021447
MTOTCHITMAJIOB U HAIPSDKEHUE
[MorenuuanpHas >HEpPrus 3apsaa B
98 3JIEKTPOCTATHYECKOM IOJIE. 1 bubamnoreka [HOK
IToreHuman 3J1eKTpOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
TIOJISt
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CBs13b HANPSDKEHHOCTH TIOJIS U
99 A3HOCTH MOTEHIIMAIOB IS 1 bubmaorexa LOK
P https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUICCKOTO TTOJIS
[IpuHIMN cyneprio3unuu bubmuotexa [{OK
100 . 1
DIEKTPUUECKUX I10JIEU https://m.edsoo.ru/Ocfe4a6e
Bbu6munoreka [JOK
101 P 1
cHicHHe sa/at https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsna. [Tone 1 bubnmnoreka [HOK
paBHOMEPHO 3apsiKEHHOU CQephl https://m.edsoo.ru/b297b5c3
ITone paBHOMEPHO 3apsHKEHHOTO 11O
103 00bEMmy mmrapa. [Tone paBHOMEpPHO 1 bubmmorexa [IOK
Y HHape: PaBronep https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOU MIIOCKOCTH
104 [IpoBOOHMKY B 3JIEKTPOCTATUUYECKOM 1 bubmuoreka LIOK
nosie. Y CJIOBUE PaBHOBECHUS 3aps 0B https://m.eds00.ru/32405eab
JM371eKTpUKH U TOTYTPOBOTHUKH B bubamnoreka [HOK
105 1
AJIEKTPOCTATUYECKOM I10JIE https://m.edso00.ru/060ebab5
Konnencarop. 31ekTpoéMKOCTD
106 KOHJICHCATOpa. DIEKTPOEMKOCTh 1 bubmmorexa LIOK
A pa. p https://m.eds00.ru/845b473
MJIOCKOT O KOHJIEHCaTopa
107 [TapannensHOe coequHEeHNE 1 bubnmnoreka [HOK
KOHJIEHCAaTOpPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBaTensHOE COeqUHEHME 1 bu6munoreka [JOK
KOH/JICHCAaTOpPOB https://m.edso00.ru/1e992920
bu6mmoreka [IOK
109 DHeprus 3apssKeHHOT0 KOHIEHCaTopa 1 httos://m.edsoo.ru/73a34F18
bu6munoreka [JOK
110 Pemenue 3amau 1 https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
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111 JIB>xeHMe 3apsKeHHOM YacTULIbI B 1 bubmuoreka [JOK
OJIHOPOJIHOM 3JIEKTPUUECKOM TOJIe https://m.edso00.ru/8341d6ac
112 Pemenue 3amau 1
O00011IeHNE U CUCTEMATU3ALIHUS
113 3HAHUH 10 TeMe "DIECKTPUUIECKOe 1 bubmorexa [TOK
| R https://m.eds00.ru/5752603f
noie
KonTponbhas padora no teme bubnmnoreka L{IOK
114 | " 1 1
DIIEKTPUUECKOE T10JIE https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTosSHHBIN TOK.
115 YcnoBus CylecTBOBaHUS 1 Bubmmorexa [JOK
ym https://m.eds00.ru/233311b5
MOCTOSIHHOT'O AJICKTPUYECKOT O TOKa
116 Uctounuku Toka. Hanpsiokenue u 1 bubmuotexa [{OK
21C https://m.eds00.ru/0839a115
3akon Oma i ydacTKa IeMnu. bubnuoreka [JOK
117 1
DIIEKTPUYECKOE COPOTUBIICHHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTH COIIPOTUBIICHUS
118 OJIHOPOJIHOTO TIPOBOJTHUKA OT €TI0 1 bubmuoreka [[OK
JUTMHBI ¥ TTOIIA/INA TTOMEPEYHOr0 https://m.edso00.ru/95fcdf51
ceueHus
119 VenbHOE COMPOTUBIICHHUE BEIIECTBA. 1 bubnmoreka [HOK
Perenue 3agau https://m.edso0.ru/437f8300
[TocnenoBatenbHOE, MapalieNbHOE,
120 CMEIIIaHHOE COSTMHCHUE 1 bubmorexa [IOK
https://m.edso0.ru/236f7e07
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
121 aJeKTpuuecKux 1emnei. [IpaBuna 1 bubmorexa [JOK
P t P https://m.edsoo.ru/1794cf37
Kupxroda
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bub6nunoreka [JOK
122 Pemenne sana- . https://m.eds00.ru/3881b469
123 PaGora anekrpudeckoro Toka. 3akoH 1 bubnuoreka IIOK
[xoyns —Jlenna https://m.eds00.ru/a3605c5¢
Bubmunoreka [JOK
124 Pemenne 3azad . https://m.eds00.ru/6761bfOf
MoIHOCTh 3JAEKTPUYECKOTO TOKA.
125 TenmoBast MOIITHOCTH, BRIZICIsIEMAas Ha 1 bubmorera IIOK
m > BRUL https://m.eds00.ru/99750a6f
pesucrope
bu6mmoreka [JOK
126 Pewenne 3azas . https://m.edsoo.ru/eb72fc24
127 3/1C u BHyTpEeHHEE COMPOTHUBIICHUE 1 bubnmnoreka [HOK
HCTOYHHKA TOKAa https://m.edso00.ru/72d453af
128 3akon Oma 1151 TOTHOM (3aMKHYTOM ) 1 bubmuoreka [JOK
AJIEKTPUYECKOMN LENHn https://m.edsoo.ru/221f40fb
bu6mmoreka [{OK
129 Pewerre sanaq ! https://m.eds00.ru/3580b679
but6munoreka [JOK
130 MOIIHOCTS HCTOHHHKA TOKA . https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 Koporkoe sambricane . https://m.edso0.ru/546f5632
132 KonneHncarop B ienu NoCTOSSHHOT O 1 Bbubnunorexa [JOK
TOKa https://m.edso00.ru/35368f3e
bub6mmnoreka [JOK
133 P 1
CHICHHE a1t https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme 1 bu6mmoreka [IOK
"TIoCTOSIHHBIN NEKTPUIECKHI TOK" https://m.edsoo.ru/a7340a29
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135 Pemrenne 3agau mo Teme 1 Bbu6nunorexa [JOK
"TIOCTOAHHBIN NEKTPUUECKUN TOK" https://m.eds00.ru/744261b8
136 Pemienue 3aay mo teme 1 bubmoreka [[OK
"TIocTOSIHHBIN AMEKTpUYECKHl TOK" https://m.edso0.ru/eb5d4687
O060011IeHNE U CUCTEMATH3ALIUS
137 3HaHu# 1o Teme "TlocTosHHBIN 1 bubmmorexa [IOK
. https://m.edsoo.ru/bfd7a050
IEKTPUUYECKHH TOK
138 KonrponbHas pabora no reme 1 1 bubmuoreka LIOK
"TIOCTOAHHBIN INEKTPUUECKUN TOK" https://m.eds00.ru/1885ddf1
DnekTpuyecKkas IpOBOAUMOCTh
139 A3JTMYHBIX BEIIECTB. DIICKTPUICCKHIMA 1 bubmmorexa LIOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTaJu1ax. CBepXIpOBOIMMOCTh
DNEeKTPUUECKUH TOK B pacCTBOpax M
140 acIuiaBax 3JIEKTPOJIUTOB. 3aKOHBI 1 bubamorera [IOK
P P ’ https://m.edsoo.ru/4b423491
®Dapazes U1 SJIEKTPOIN3a
. bubnuorexa [JOK
141 DnexkTpuYecKnuil TOK B raszax. [lnazma 1 httos://m.edsoo.ru/92d92f76
142 DJIEKTPUUYECKUM TOK B BaKyyMe. 1 bubnmoreka [HOK
Bakyymnbie mpuOopsl https://m.edsoo0.ru/2E+160
143 DNEKTPUUECKUH TOK B 1 bubmuoreka [IOK
MOJTYIPOBOJHUKAX https://m.edso0.ru/ab61c660
bu6mmoreka [JOK
144 MonynposommKoBEIe MpHOOpH! ! https://m.eds00.ru/83622200
DuU3N4EeCKU IPAKTUKYM I10 TEME
"U3mepeHue cuibl TOKa U
bu6mmoreka [{OK
145 HaIIPSKEHUS B LIETIH IOCTOSTHHOT O 1 1

TOKa IpH NOMOIIH aHAJIOIOBBIX U
I_II/I(I)pOBBIX HU3MCPUTCIIbHBIX

https://m.edsoo.ru/5643ea56
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npu6opoB" win "3HAKOMCTBO C
nrdpoBoii 1aboparopueii mo husuke.
[Tpumepb! u3mepenus GU3NIECKUX
BEJIMYMH MIPH MTOMOIIIH
KOMIBIOTEPHBIX TATYUKOB"

Ou3nyecKuil MPaKTUKYM 10 TEME
"N3yueHrne HepaBHOMEPHOTO bubmuotexa [{OK

146
JIBWKEHUS C LENBIO ONIPENETICHUS https://m.edsoo.ru/f6292f5f

MTHOBEHHOM CKOpOCTH"

DuU3NYECKU IPAKTUKYM I10 TEME
"N3MepeHne yCKOpeHus mpu
IIPSIMOJINHEWHOM PaBHOYCKOPEHHOM

. bubmuorexa [IOK
147 JIBUKEHUH 110 HAKJIOHHOM IIOCKOCTH" 1 1 1

https://m.edso0.ru/6960b6ef

mid "ccnenoBanue 3aBUCUMOCTH
IIyTU OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JBUKEHUU"

PuU3NYECKU IPAKTUKYM I10 TEME
"U3mepeHne yCKOpeHUs: CBOOOIHOTO bubnmnoreka [HOK

148
nageHus" win "M3ydenue nBUKEHUS https://m.edsoo.ru/d1ea2402

Tela, OpPOIIEHHOr0 TOPU30HTAILHO"

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3yueHue ABUXKEHUS Tena 1o

OKPYKHOCTH C ITOCTOSIHHOH 110
bu6moreka [JOK

149 MOZYTHO CKOPOCTLIO ™ HITH 1 1 https://m.edsoo.ru/bcf53514

"UccnenoBanue 3aBUCUMOCTH

neprosia 0OpamieHns: KOHHMIECKOTro
MasiTHUKA OT €ro napameTpoB”

PuU3NYECKUN IPAKTUKYM I10 TEME bubamnoreka L{IOK

150 1 1

"U3mepeHne paBHOJACHCTBYIOLIEH https://m.edseo.ru/6b34db84

HORYNMER T TIOATNCAR JJIERT PUHI’IUI\/‘I HOANCBRO
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CHWJIBI TIPY ABUKEHUH OpyCKa 1Mo
HAaKJIOHHOM IIOCKOCTHU'" Win
"IIpoBepka rumnoTe3sl 0
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"

151

Pu3NYECKU IPAKTUKYM 110 TEME
"HUccnenoBanue 3aBUCUMOCTH CHJI
yIPYroCTH, BO3HUKAIOIINX B IPYKUHE
U PE3MHOBOM 00paslie, OT UX
nedopmanuu” wnun "M3ydenue
JIBYDKEHUS CHUCTEMBI TeJl, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOHN uepe3 JNErkui
010K

bu6mmoreka [{JOK
https://m.edsoo.ru/b55h81al

152

Du3NYECKUH IPAKTUKYM 110 TEME
"U3mepenue kodpduirenta TpeHus
10 BEJINYMHE YIIIOBOTI'O
kodppunuenta 3apucumoctu Frp(N)"
niu "UccnenoBanne OBMKEHUS 1 1
Opycka 1o HaKJIOHHOM TJTIOCKOCTH C
NEPEMEHHBIM KO3 (PPHUIIMEHTOM
Tpenus" win "M3yuenue nBuxeHus
rpysa Ha Bally ¢ TpeHuem"

bu6maunoreka [JOK
https://m.eds00.ru/b83b1607

153

DuU3NYECKU MTPAKTUKYM 10 TEME
"HUccnenoBanue ycioBuil paBHOBECHS
TBEPIOrO TeJla, UMEIOLLEr0 OCh
Bpaienus" win "KoHcTtpyupoBanue
KPOHIUTEWHOB U pac4€T CHJl

ynpyroctu" win "M3yuenue

Bbubnunoreka [JOK
https://m.edsoo.ru/4a04f4f7
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YCTOMYMBOCTH TBEPAOIO TEIA,
HMMEIOLIEro IIIOAb ONOpPhI"

154

®u3NUECKUil TPAKTUKYM 110 TEME
"M3mepenHue nMitynbca Tena mno
TopMO3HOMY nyTu'" nnu "M3mepenune
CHWJIBI TSITH, CKOPOCTU MOJIEIH
SJIEKTPOMOOHIISI M MOIITHOCTH CHUTBI
Taru" win "CpaBHEHHE U3MEHEHHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHIIBI"
i "HccnenoBanue COXpaHeHUS
MMITYJIbCA MPU YIIPYTOM
B3aumojericTBun" win "M3mepeHue
KUHETUYECKON YHEPTHUH Tea Mo
TOPMO3HOMY IyTH"

Bbu6munoreka [JOK
https://m.edsoo.ru/856fb28e

155

Du3NYECKUH IPAKTUKYM 110 TEME
"N3yueHne n30TepMUYECKOr0o
nporecca (PeKOMEH10BaHO
UCTIOTh30BaHue U(poBOH
naboparopun)" unu "N3ydenue 1 1
M30XOPHOro mporecca’ uimn
"U3yuenue nzobapHoro mnporecca"
nnu "[IpoBepka ypaBHEHUS
cocrostHus"

bu6maunoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NYECKU MTPAKTUKYM 10 TEME
"U3mepenne yaenbHOu
termioéMkocTu" wim "HMccnenoBanue
mporecca OCThIBaHUS BeLIeCTBa" WIH
"UccaenoBanue aqradaTHOr O
npouecca” win "M3yuenue

Bbubnunoreka [JOK
https://m.edsoo.ru/2f2faa6l
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CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
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B3aMMOCBSI3H SHEPTrUn
MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBHS
U TEMIIEpaTypbl KUMIEHUs KUAKOCTEe"

157

Pu3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHne 3aKkOHOMEpPHOCTEN
HCTIApEeHUS KUJKOCTEeN" niu
"3mepeHue yaeabHON TErIoTh
naBiaeHus apaa" win "U3yuenue
CBOWMCTB HACBIIIEHHBIX TTAPOB'" WK 1 1
"N3mepenne abCOMOTHON BIaKHOCTH
BO3]lyXa U OI[EHKA MacChl IapOB B
nomeniennn". 3amepenue

KO3 pUIIEHTA TOBEPXHOCTHOTO
HATSDKEHUS

bu6mmoreka [{JOK
https://m.edsoo.ru/6b1a23b5

158

Du3NYECKUH IPAKTUKYM 110 TEME
"HaOnroieHue npeBpalieHust 3JHepruu
3apsKEHHOT 0 KOHJIEHCaTopa B
SHEPTUIO U3TYUYEHUsI CBETOAMOoIa" Wn
"U3ydyeHne mpoTeKkaHus TOKa B LIETIH,
cojieprKallle KoHaeHcarop' win
"Pacnipesienienrie pa3HOCTH
MOTCHIIMAJIOB (HAIPSDKEHUS ) IPU
II0CJIEIOBATEIIBHOM COEIMHEHUN
KOHJIEHCAaTOpOoB"

bu6nunoreka [JOK
https://m.edsoo.ru/ec424377

159

Pu3NYEeCKU IPAKTUKYM I10 TEME
"HUccnenoBanue cMEIaHHOTO

COCIMHEHHMS PE3UCTOPOB" WIIH 1 1
"U3mepeHue yaeapHoro

COIIPOTHUBIIEHUS IIPOBOIHUKOB'" MU

bu6mmoreka [JOK
https://m.edso0.ru/2b179d98
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"UccaenoBaHue 3aBUCUMOCTH CUJIBI
TOKa OT HAMPSDKCHUS JIJIS1 JTAMIThI
HakajauBaHus"

Pu3NYEeCKU IPAKTUKYM I10 TEME
"Habmroenue snexTponn3a’ uin
"U3mepenue 3apsiia OqHOBAJIEHTHOIO

160 noHa" wm "HMccrnenoBanue 1 bubnuoreka [JOK
3aBUCHUMOCTH COIPOTHUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TemIepaTypsl"
nnu "CHsTHE BOJIBT-aMIIEPHON
XapaKTEepUCTUKH 1uona”

PesepBHbIil ypok. O000IICHHE 1

161 CI/ICTEM&TI/ISZP WSl 3HaHUH 110 TEME 1 bubmorexa [OK

: H https://m.eds00.ru/ed017d93
Kunemaruka
PesepHbIii ypok. O6001IeHNE 1
162 CI/ICTIe)MaTI/BZp WSl 3HaHUH 110 TEMe 1 bubmoreia TOK
Y "H https://m.eds00.ru/3149956b
JluHAaMMKa
PesepBHbIil ypok. O0001ICHHE 1
163 CI/ICTIe)MaTI/ISE}l]p WSl 3HAHUH 110 TEME 1 bubmorexa [OK
H https://m.edsoo.ru/0f9752ac
"Craruka TBEpa0rO TEna"
PesepBubIit ypok. O6001eHHE T
164 CHCTgMaTHBB}.,p Wsl 3HAHUH 110 TeMe 1 bubmorexa [JOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHCHHS B MEXaHUKE
PesepBHblit ypok. O6001meHNE 1
CHCTEMaTH3allnus 3HAaHUH 10 TeMe bubmoreka [JOK
165 " . 1
OCHOBBI MOJIEKYJISIPHOKHHETUYECKOU https://m.edsoo.ru/de148976
Teopun"
166 PesepBublit ypok. O0o01menue u 1 bu6muoreka LIOK

CUCTCMAaTHU3alusia 3HAHHH 110 TEM

[eﬂOKYMEH

T NOANNCAH 3.

TIEKTPOHHOW MOAMNCHIO

https://m.edsoo.ru/Obcc77cl
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"TepmonuHamuka. TemnnoBbie
MAaIIuHEL"

PesepBHbIit ypok. O60011eH1E 1

CHCTEMaTH3allus 3HaHUH 110 TeMe bu6mmoreka [{OK
167 | 1
ArperarHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie nepexoibl"”
PesepBHbIil ypok. O000IIIEHHE U
P P . bubnuoreka [JOK
168 cucTeMaTu3alusd 3HaHUN 110 TeEMeE 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUECKOE TT0JIE
Pesepsueiil ypok. O000IIEHNE U
P P N bu6mmoreka [JOK
169 cUCTEMAaTH3aIUs 3HAHUU 10 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
[TocTOsSTHHBIN JIEKTPUUECKHUI TOK
PesepBuEIil ypok. O0001IIEHNE U
P P . bu6mmoreka [JOK
170 cUcTeMaTHu3alus 3HaHUH 110 TeEME 1

"TokH B pa3ian4YHbIX cpenax”

https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

170 8 16
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kontpoasubie | IlpakTuueckue

n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE

padoThI padoThI
pecypchl
BzaumoneiicTBue MOCTOSTHHBIX
1 MarHyiTOB M IIPOBOJIHUKOB C TOKOM 1 bubmorera [OK
POBOA ) https://m.edsoo.ru/487a8593

MarunutHoe none. ['unoresa Ammepa
BexTop MarHuTHON MHAYKIIVH.

) [TpuHIMn cynepno3uuuu 1 bubmuoreka [IOK
MarHUTHBIX mojei. Jlnaumn https://m.edsoo.ru/4clabcch
MarHUTHOW UHIYKIWH

3 MarsuTHO€e nosie NpoBOJHUKA C 1 bubaunoreka LIOK
TokoM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amrniepa, €€ HanpaBJIEHUE U 1 bubmmoreka [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ba

but6munoreka [JOK

) Pemenue 3ana 1

HICHHE Saadd https://m.edsoo.ru/a37a0c21

5 [IpnmeHeHne 3akoHa Ammepa. 1 bubnuoreka IIOK
DNEeKTPOU3MEpPHUTENbHBIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnna, e€ HanpaBiIeHUE U

7 MOAYJb. J{BHKEeHUE 3apsKEeHHOU 1 but6munoreka [JOK
YaCTHUIIbI B OJJHOPOJHOM MarHMTHOM https://m.edsoo.ru/c97afaal
rose

b K

8 Pemenue 3amau 1 nbmmorexa O

https://m.edsoo.ru/504e98c7
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bub6nunoreka [JOK

9 PaGora cumet Jlopenna https://m.edsoo.ru/d518be4b
bu6mmoreka [{OK
10 Peenne 3azas https://m.eds00.ru/93617bd9
MarauTHOe 1oJjie B BEIICCTBE.
11 deppoMarHeTuky, napa- u bubmorexa HOK
pp - 11ap https://m.eds00.ru/30ff9608
JIMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 ¢deppomarneTukos. [Ipumenenne bubmmorexa LIOK
pp P https://m.eds00.ru/0b58190a
(beppoMarHeTUKoB
13 Pemenue 3agad mo teme bu6nunorexa [JOK
"MaruuTHOE 1oie" https://m.edso00.ru/5b55¢307
14 Pemenne 3agad mo Teme bubmoreka [[OK
"MarauTtHoe ose" https://m.edsoo.ru/41c4ae8a
SIBneHue AMEeKTPOMarHuTHOU
15 HH nu. IToTok BekTopa bubmmorera IOK
AR N p https://m.edsoo.ru/b3efalcl
MarHUTHON UHIYKIIUU
but6munoreka [JOK
1
6 OAC nHnyKuIH https://m.eds00.ru/48150bd8
17 3aKOH JIEKTPOMArHUTHOW WHITYKITHH bubnuorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe si1ekTprueckoe 1oe. bubnmnoreka LHIOK
Toku @yko https://m.edsoo.ru/15abe140
OJ1C uHAYKINH B ABUKYIIUXCS bubnmoreka [HOK
19
MPOBOJTHUKAX https://m.edso0.ru/0235cc02
20 Pemenue 3amau bubmmorexa [{OK

https://m.edsoo.ru/4dfda618
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bub6nunoreka [JOK
21 I1 1
pasuio Jlenua https://m.edsoo.ru/bbc22726
Muanykrtusrocts. Karymka
22 UH llyKTI/IBHOCTI/I B erillflH 1 bubnnorexa [OK
YK 1 https://m.edsoo.ru/621eae9d
IIOCTOSIHHOTI'O TOKAa
93 SAsnenue camonnaykiuu. J/C 1 bubnmoreka [HOK
CaMOWHTYKIINHU https://m.edsoo.ru/7ee60ca8
DHeprusi MarHuTHOTO MOJS KaTyIIKU bubnmnoreka [HOK
24 1
C TOKOM. DJIEKTPOMAarHuTHOE MOJIe https://m.edsoo.ru/b3c0ad1l
bu6mmoreka [JOK
25 Pemerue 3anad 1 https://m.edsoo.ru/88f69d2b
O00011IeHE U CUCTEMATH3ALIUS
26 3HAHWH 10 TEME 1 bubmmorexa [{OK
" " https://m.eds00.ru/76484025
DIIEKTpOUHAMUKA
97 KonTponbhas pabota no reme 1 1 bubnuoreka IIOK
"DJnexkTpoauHaMuka" https://m.edso00.ru/8ae09b98
KonebarenbHas cucrema. Eu6 1OK
nOIMOTEKA
28 CBo0O o . 1
BODOAHBIC ROACOAHIA https://m.eds00.ru/7c1dh385
I"apmonunyeckue konedaHus
Kunemarnueckoe U TUHAMUYECKOE
29 OIMCAaHUE KOIe0aTeIbHbBIX 1 bubnnorexa I[OK
N https://m.edso0.ru/87ce9498
JBIDKECHUH
DHepreTuyeckoe onucanue. BeiBos
JIUHAMHAYECKOT'0 OITMCAHUS
30 TapMOHUYECKHUX KOJIEOAHUN U3 UX 1 bubmorexa HOK
p https://m.edso0.ru/e3c99692
HEPTeTHYECKOr0 U
KMHEMATHYECKOTr'0 OMMMCAHUS

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 09:45 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop

CepTudukat 1694D4352E31D15D68F90ED1FEBEOFDC



https://m.edsoo.ru/bbc22726
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

. bu6moreka [JOK

31 AMIIHTY 2 1 pasa Konebanmi 1 https://m.edsoo.ru/7a0c439a
[Tepuon 1 gacTora KonebaHUH.

[Tepuon Manbix cBOOOIHBIX

32 KoJIeOaHui MaTeMaTHYeCKOro 1 Et?[i?;;f;i)gﬁ}: 0399319
masiTHUKA. [Tepros cBOOOIHBIX " '
KoJIeOaHUI MPY>KUHHOTO MAasITHUKA
3aTyxaroiye KojaeoaHusl.

33 BrinyxieHHbBIE KONEOaHMUS. 1 bubmorexa [JOK

https://m.edso0.ru/72e93d09
Pe3onanc
bu6mmoreka [JOK
34 A 0 1
BTOKOIChAMIA https://m.edsoo.ru/6add2644
bub6mmoreka [IOK
35 Pewrenune 3anau 1 https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpoxk-koHpepenius "MexaHHUECKHE
36 KoJIeOaHusl B MY3bIKAJIbHBIX 1 bubamorera LIOK
https://m.edsoo.ru/8ef587be
UHCTpYMEHTax"
O0001IeHE U CHCTEMATHU3aINA Eu OK

37 3HaHU# 1o TeMe "MexaHuuyeckue 1 htlfsz'I/I;Ir(T)]T:cI;;)?ru Ieb84182F
KosieGanus" T '

38 DNeKTpOMarHUTHEIE KoJIeOaHusI. 1 bubnmoreka [HOK
KonebarenbHbIit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b

39 aMIUTATY/bI 3apsijia KOHIEHCATOpa C 1 bubamnoreka [HOK
aMIUTATYJON CUJIBI TOKA B https://m.edso0.ru/093f9afl
KoJIe0aTEeIbHOM KOHTYpE

40 3aKOH COXpaHEHUsl SHEPTUH B 1 bubnmoreka [HOK
UJICATLHOM KOIEOATETbHOM KOHTYRG el 1onmicaH SHEKTPOHHOM NOAMNCHIO https://m.edsoo.ru/d1e2d543
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3aTyxarolre 31eKTPOMarHUTHHIE
41 KojeOaHus. BeIHyXaeHHEBIS 1 bubmmorera IOK
] YR https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOAHMS
IIepemenHnslit Tok. Pe3ucrop u
42 KOHJICHCATOpP B IIEIMU MEPEMEHHOT O 1 bubmorexa [JOK
s p B P https://m.eds00.ru/84836152
TOKa
43 Karymka HHIyKTUBHOCTH B LIENTU 1 bubmuoreka [IOK
MEPEMEHHOr O TOKa https://m.edsoo.ru/cfa307af
m 3akon Oma 1Sl 3JIEKTPUYECKON 1enn 1 bubnmnoreka [HOK
MIEPEMEHHOr O TOKa https://m.edso00.ru/8bae38e6
MOImHOCTE TEPEMEHHOTO TOKA.
45 AMIUTUTYAHOE U IEUCTBYIOIIECE 1 bubmorexa [JOK
YA A yrom https://m.edsoo.ru/lcac6cdc
3HAYECHHUE CUJIbI TOKA U HAIIPSHKEHUS
46 Pe3onaHc B 2JIEKTpHUYECKOM 11enu 1 bubmorexa [JOK
P i https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 Peerye 3anax . https://m.edsoo.ru/a16836a4
WneanbHbIif TpaHchopmarop.
[IpousBoacTBo, nepegaya u bubmuotexa [{OK
48 - 1
noTpeOJIeHUE FITEKTPHUECKON https://m.edsoo.ru/f97418ae
SHEPruu
DKOJIOrMYECKUE PUCKH TPU
MIPOU3BOCTBE JICKTPOIHEPTHH.
49 Kp JbT I; Mcnonmcg)ammp 1 bubmoreia HOK
YIARTYP . https://m.edso0.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEHEBHOM
KU3HHU
bu6mmnoreka [JOK
50 P 1
cHicHie sanad https://m.edsoo.ru/ee6677ed
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bub6nunoreka [JOK

o1 Pemenye 3anad 1 https://m.edsoo0.ru/7cab59f8
O0001IeHE 1 CHCTEMATH3AIIAA
52 3HAHHUHU 110 TEME 1 bubnnorexa [OK
https://m.edso0.ru/401024a9
"DneKkTpoMarHuTHbIE KoneOanus"
MexaHn4eCKHE BOTHEL
53 XapakTepPUCTUKNA MEXAHUYECKUX 1 bubmmorexa [OK
P P https://m.edsoo.ru/a58e109f
BOJIH
. bubnuoreka [JOK
54 CBoiicTBa MEXAaHUYECKUX BOIH 1 htts://m.edsoo.ru/d9ae1000
bub6munoreka [JOK
o5 3ByK. XapaKTepuCTHKH 3BYKa 1 https://m.eds00.ru/138b6f09
56 WNHudpa3Byk u yabTpazsyk. [llymoBoe 1 bubnuoreka IIOK
3arpsI3HEHUE OKPYKAOLIEN CPeIbl https://m.eds00.ru/7380038f
Bubmunoreka [JOK
7 P 1
> clierme sanad https://m.edsoo.ru/cfd918bf
DIIeKTpOMarHUTHbIE BOJIHBI. bubnmnoreka [HOK
58 1
N3nydeHne 3J1eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 DHEprus MEKTPOMarHuTHBIX BOJIH. 1 bubmuotexa [{OK
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[lIxana 3neKTpOMarHUTHBIX BOJIH.
60 IIpuMeHeHne 31€KTPOMATrHUTHBIX 1 bubmmorexa [OK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHKE U OBITY
[TpuHIUIIBI PaTIUOCBS3H U
61 TeneBuaeHus. Paguonokanus. 1 bu6mmoreka [{JOK

DIIEKTPOMarHuTHOE 3arpsi3HEHUE
OKpY’Karolen cpeipl

https://m.eds00.ru/9f96f1{8
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62 KontponbHas pabora no reme 1 1 bubmuoreka LIOK
"KoneGanus u BoaHbI" https://m.edsoo.ru/4f7985a0
63 Caert. 3akOH MPSMOJIMHEWHOT O 1 bubnmnoreka [HOK
pacrpoCTpaHEHHs CBETA https://m.eds00.ru/f9566406
Pemenue 3amau Ha npuMeHeHHe
64 3aKOHA TIPSIMOJTHHEHHOT O 1 bubmmorexa [IOK
P https://m.edso0.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [limockoe 1 bubnmnoreka [JOK
3epkaiio. Cpepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOTIOTHBIN
Y OTHOCUTEJBbHBIN IMOKA3aTellb
66 npenomienus. [lonHoe BHyTpeHHee 1 bubmmorexa [IOK
p ’ . yIp https://m.edsoo.ru/bc2e55cd
otpakenue. [IpenenbHblil yron
TOJIHOT'O BHYTPEHHETO OTPAXKEHUS
Pemenue 3amau Ha npuMeHeHue
67 3aKOHOB OTPa)KEHUS U MPEIOMIICHHS 1 bubmmorexa TIOK
p p https://m.edso00.ru/49d830a9
cBeTa
Xon nyuei B mpusme. ucnepcus
68 cera. CIIOXHBIIA cocTaB 0enoro 1 bubamorexa LIOK
' https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JIna3bl. @OKYCHOE PAaCCTOSTHUE U 1 bubmuoreka [JOK
OIITUYECKAs CUJIA JINH3bI https://m.edso00.ru/60441359
70 [TocTpoenne n300paxeHN B JTMH3aX 1 bu6mmoreka LIOK
U UX CUCTEMAax. Y BEJIUUCHUE JTUH3BI https://m.edsoo.ru/bb53b1d5
Pemrenue 3amay Ha mocTpoeHue
71 M300paxKeHUH, MOTy4YaeMBbIX C 1 bubmmorexa [IOK
P > THOIYH https://m.edsoo.ru/5a868f09
TTOMOIIBIO JINH3
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12 I'ma3 xak onTudeckas cucreMa 1 bubnnorexa I[IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenenst
73 OPUMEHUMOCTH I'€OMETPUUECKOMN 1 bubnnorexa I[OK
p p https://m.edsoo.ru/cd174al10
OIITUKU
74 CKOpOoCTh CBETa U METO/IBI €€ 1 bubnmoreka [HOK
HU3MEpPEHUs https://m.edsoo.ru/f32aab06
bu6munoreka [JOK
= Hucniepeus caeta 1 https://m.edsoo.ru/lel6ccée
bu6mmoreka [JOK
76 Hureppepenus caera 1 https://m.edsoo.ru/5fc0c638
KorepeHTHBIE HCTOUHUKH. Y CITOBUS
77 HaOJIFOIEHNSI MAKCUMYMOB U 1 Bubmiorexa OK
a M https://m.edsoo.ru/c6416d48
MHUHUMYMOB
Bubmunoreka [JOK
8 Pemerue 3anad 1 https://m.edsoo.ru/3061de2b
bubmuoreka [[OK
” [puvenenme arepepenium 1 https://m.edsoo.ru/668edbc8
bu6mmoreka [{OK
80 Jingpaxuus csera 1 https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemerka. Y clioBue 1 bubmuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [{JOK
82 Pemmenue sanas 1 https://m.edsoo.ru/d58c411a
83 ITonepedyHOoCTh CBETOBBIX BOJIH. 1 bubnmnoreka LHIOK
[lonsipusanus ceera https://m.edsoo.ru/e9890fe9
bub6munoreka [JOK
4 P 1
8 Clrietne ajad https://m.edsoo.ru/c56c8158
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85 CBeTOBEIC SIBIICHUS B IIPUPOJC 1 bubmorera [IOK
PHPOA https://m.eds00.ru/0b36363d
86 O06o0meHne 1 cucTeMaTH3aIUs 1 bubnuoreka [JOK
3HaHui no reme "OnTuka" https://m.edsoo.ru/8a14748b
87 KontponbHas pabora no reme 1 1 bubamnoreka L{IOK
«Onruka» https://m.edso0.ru/82315dd4
['panu1Ibl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI 1 bubmuoreka [[OK
BJIEKTPOJNHAMUKHA U TPUHLIAI https://m.edsoo.ru/c9bd77cb
OTHOCHUTCIILHOCTH
89 ITocTynaTe! cieniMalbHON TEOPUH 1 bubnmnoreka [HOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
nHTepBai. [IpeobpazoBanus
90 Jlopenua. YcnoBrue npu4MHHOCTH. 1 bubnuoreka [JOK
OTHOCUTENBHOCTD https://m.edso0.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe IJICHUE
BPEMEHHU U COKPAIICHUE JITTUHBI
DHeprus U UMIYIbC bubnmnoreka [IOK
91 z 1
PEIATUBUCTCKON YaCTHULIBI https://m.edsoo.ru/853a64fc
CBs13p Macchl ¢ dHEpruen u
92 HMIYJIbCOM PEISTHBHUCTCKOMN 1 bubmorexa [OK
Y P https://m.edsoo.ru/b6258ffa
YaCTHI[bl. DHEPTHUS TTOKOS
93 PaBHOBECHOE TEIIOBOE M3ITyUCHUE 1 Bubmmorexa [JOK
i https://m.edsoo.ru/f54035a5
Bbubnunorexa [JOK
9 3 B 1
AKCOH CMCTHCHITT BHHa https://m.edso00.ru/1c5ff752
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95 I'unore3a M. Ilmanka o KBaHTax. 1 Bbu6nunorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
% DHeprus i HMITYIEC GoTOHa 1 https://m.edsoo.ru/7th307ec
97 ®otorddext. OnbiTer A. T 1 bubamnoreka L{IOK
CroneroBa. 3akoHbl (hoTodPdexTa https://m.edso0.ru/8c68e5b9
VYpaBHueHnue DiHIITEeIHA 17151
98 dboroaddekra. "KpacHas rpanuma" 1 Bubmmorexa [JOK
- P pari https://m.eds00.ru/01ef4556
dbororddekra
99 Hasnenue ceera. Ombrtse [1. H. 1 bubmmotexa [{OK
JleGeneBa https://m.eds00.ru/64b4f966
. bu6moreka [JOK
100 BomHosIe CBOACTBA HACTHI 1 https://m.edsoo.ru/f59cfcec
Bomansr ne bpoiins. JIanHa BOIHEI 1€
101 b Oﬁﬂﬂi aI;Me Bl {_)[6J'IaCTI/I ’ 1 bubmiorexa [HOK
p P P B https://m.edsoo.ru/5df8bafl
JIOKAIIM3AINH BUKYIICHCS YaCTHUIIBI
. bubnuoreka [JOK
102 Koprycky1apHO-BOHOBOH Ayarism . https://m.edsoo.ru/8ccab62a
103 Judpakums 3J1eKTpOHOB HA 1 bubnmnoreka [HOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crnenuduka n3mMepeHuii B
104 Mukpomupe. COOTHOIICHHS 1 bubmiorexa HOK
POMPE. .o https://m.edsoo.ru/65783dec
HeonpenenéHHocrei [ elizenbepra
bu6nunoreka [JOK
105 Pemerme rpaguecianx saxas 1 https://m.edsoo.ru/e70195bd
N bubnuorexa [JOK
106 Peluierne pacuCTHeIX 3a1a: 1 https://m.edsoo.ru/ee9b3182
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Kontponbhas pabota no remam: Eu6 LIOK
" " on i nOJIMOoTEKA
107 OCHOBHUCTO ’ K"OPHYCKYMPHO 1 L https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJlu3M
OMBITHI 110 HUCCIIEIOBAHUIO CTPOCHUS
108 aroMa. IInanerapHas Moaeilb aToMa 1 bubmorexa [JOK
) P A https://m.edso0.ru/312b750a
Pezepdopna
bu6moreka [JOK
109 Hocrynater bopa 1 https://m.edsoo.ru/404dfa9a
Bunpt cnexktpoB. CriekTp ypoBHEH bubmuoreka [JOK
110 1
SHEPrUH aTOMa BOIOpOAa https://m.edsoo.ru/cf74blla
111 CroHTaHHOE U BBIHYXICHHOE 1 bubnuoreka [JOK
M3IIy4eHHE CBETa https://m.eds00.ru/f945d85¢c
bu6muoreka [JOK
112 JI 1
a3ep https://m.edso0.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eiizen6epra-lBanenko. 3apsa u 1 bu6mmoreka LIOK
MaccoBO€ 4ucio sapa. M3oronsl. https://m.edsoo.ru/34ada5de
PanmoaxTBHOCTH
3aKOH paJM0aKTUBHOIO pacrnaja.
CBolicTBa HOHU3H ero
114 U3IYYECHUS BJII/IHI—II)IZ;O B 1 bubmorexa [JOK
i ) https://m.edsoo.ru/aab98bef
PaaMOaKTUBHOCTH Ha >KUBbIE
opranusMsl. Jlozumerpust
DHeprusi CBsSI3W HYKJIOHOB B sJIpe.
Snepubie cuibl. JledeKT Macchl
115 s : 211) Snepunlie Itlaa(}() un. SnepHbie 1 bubmorexa [JOK
Apa. ZUACp peaiim. s1ep https://m.edsoo.ru/ff1758d0
peaktopsl. [IpoGiemsr
YIPABIISIEMOr0 TEPMOSIIEPHOTO
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CUHTE3a. DKOJIOTMYECKUE aCEKThI
pa3BUTHUSA AJICPHON SHEPTrEeTUKU

Mertobl peructpaiuu u
HCCIIEIOBAHUS AJIEMEHTAPHBIX
yactull. OyHIaMeHTalIbHbIE

116 B3auMOJIEUCTBUA. BaproHBI, ME30HBI 1 bubmiorexa LOK
- 9P ’ https://m.edsoo.ru/1ac08a5h
u nentoHsl. [Tpeacrasienne o
CrangaprtHoii Mozaenu. KBapk-
TJTFOOHHAS MOJIENh aJPOHOB
®dusuka 3a npenenamu CTaHIapTHON
117 Mojaenu. TéMHas maTepus U TEMHas 1 bubmuotexa [{OK
sHeprus. EnuHcTBO (hrzmaeckoit https://m.edso0.ru/c026fd37
KapTUHBI MUPa
Oransl pa3BUTHS aCTPOHOMUMU. bu6muoreka LIOK
118 1
3HayeHHUEe aCTPOHOMUM https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (PU3UKH /ISt
119 00BSICHEHHSI IPUPOBI KOCMHUUECKHUX 1 bubnuoreka IIOK
00BbeKTOB. MeToIbI https://m.edsoo.ru/39c44028
ACTPOHOMHUYECKUX MCCIICTOBAHUMA
CoBpeMEHHBIE ONTHYECKHE
120 TEJIECKOIIBI, PAAUOTEIECKOIIBI 1 bubmmorexa I[{OK
-P ’ https://m.edso00.ru/4877aale
BHeaTMoc(epHas aCTpOHOMUS
Bupn 3Bé3nnoro Heoa. Co3se3ausi,
121 SIpKHE 3BE31b], [IJIAaHETHI, UX BUIUMOE 1 bubnmorexa [OK
P ’ ’ https://m.eds00.ru/aac588eb
JBHIKEHHE
Conneunas cucrema. CoJHIIE. Bu6 10K
HOJINOTEKA
122 ConnevHass akTUBHOCTD. MICTOUHHUK 1

sHeprun CosHIA U 3BE3NT

https://m.edsoo.ru/22748eb4
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3BE3/1bI, UX OCHOBHbBIE
123 XapakTepucTtuku. narpamMmma 1 bubnmnoreka [HOK
"CrIeKTpaIbHBIN KJIacc — https://m.eds00.ru/42169944
CBETUMOCTB"
3Be3bl TI1aBHOM bub6nunoreka [JOK
124 1
OCJIEN0BATEIILHOCTHU https://m.edsoo.ru/b3ch766¢
BnyrpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE IPENICTABICHUS O
125 MPOUCXOKICHUU U 3BOJIIOLUU 1 bubnnorexa I[IOK
. https://m.edsoo.ru/d09da494
Connina u 3B€37. DTanbl KU3HU
3BE3]T
Muieunsbiii [1yte — Hama ["aakTuka.
126 Tunsl ranakTuk. Y€pHble IbIpHI B 1 bubmmorexa LIOK
https://m.edsoo.ru/7cd10a0a
STIpax TajJaKkTHK
Bcenennas. Paciupenue
127 Bcenennoii. 3akon Xa66ma. Teopus 1 bubmuoreka [[OK
Bosnbmioro B3peiBa. PennkroBoe https://m.edsoo.ru/3dbdf0d2
W3IIy4eHHE
128 MacmraGHast ctpykTypa BeeneHHOi. 1 bubamnoreka [HOK
MeraranakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie npobieMsl 1 bu6muoreka LIOK
aCTPOHOMUU https://m.edsoo.ru/d37d9ffe
OU3NYECKUI TPAKTUKYM T10 TEME
"N ccnenoBanue MarHUTHOTO TTOJIST
130 IIOCTOSIHHBIX MarduToB'" WIx 1 1 Bbubmunoreka [JOK
"UccnenqoBaHue CBOWCTB https://m.edsoo.ru/67361aef
(dbeppoMarHeTUKoB" UIu
"UccnenoBaHue IeicTBUS
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MOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM"

DU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenue cunbsl AMiepa" wim

"U3y4yeHne 3aBUCUMOCTH CHJIBI
bu6mmorexka [JOK

131 A " 1 1
MIIepa OT CHIIRT TOka ™ Hitd https://m.edsoo.ru/fcae91e9

"Onpenenenne MarHUTHON
WHJIYKIIUY HAa OCHOBE U3MEPEHUS
cunbl Ammiepa"

Pu3nuecKuil IPAKTUKYM I10 TEME
"UccnenoBanue SIBJICHUS

132 3JIEKTPOMATHUTHON UHIYKIUU'" UITN 1 1 https://m.edsoo.ru/c36658da
"Onpenenenre UHAYKIMA BUXPEBOTO

MarduTHoro mons"

DU3NYECKHUI TPAKTUKYM 10 TEME
"UccnenoBanue siBIEHUS

133 camounaykuun" i "Coopka 1 1 bubnmorexa [OK

https://m.edsoo.ru/b8fh6391

MOJIEITN JICKTPOMArHUTHOTO
reHeparopa"

@u3HYECKU IPAKTUKYM I10 TEME

134 "M3mepenue nepuoaa cBOOOTHBIX 1 1 bu6mmoreka [IOK
Kosie0aHUI HUTSIHOTO U MPYKUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"

DU3NYECKHUI TPAKTUKYM 10 TEME
135 "TIpeobpazoBaHue YHEPTUU B 1 1 bubmmorexa [IOK
| https://m.edsoo.ru/a28026bd
MPYXKUHHOM MasiTHUKE
Pu3n4eCcKUil IPAKTUKYM I10 TEME
136 "M ccnenoBanue NEPEeMEHHOTO TOKA 1 1 bubmiorexa HOK

https://m.edsoo0.ru/89dc2d90
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COE/IMHEHHBIE KOHJEHCATOP,
KaTyIIKy ¥ pe3ucTop' Win
"UccnenoBanue pabOThl HCTOYHUKOB
CBETa B LIETIH IEPEMEHHOI0 TOKa"

137

Du3n4eCcKUi IPAKTUKYM 110 TEME
"U3ydenue napamMeTpoB 3BYKOBOU 1 1
BOJIHBI"

bu6mmorexka [JOK
https://m.edsoo.ru/b100661a

138

@u3NYeCKNil IPAKTUKYM I10 TEME
"U3mepenue nokaszaremns
MpEeNIOMIIEHUS CTeKIa" Win
"[Tomy4yenne n300pakeHus B
CUCTEME U3 IJIOCKOI'0 3epKaia u
JIMH3BI"

bub6nunoreka [JOK
https://m.edsoo.ru/42569eal

139

Pu3n4ecKUil IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTHU
(OKYCHOTO pacCTOSTHHSI OT BELIECTBA
(Ha mpuMepe )KUJKUX JINH3)" UIu
"N3mepenne GOKyCHOrO pacCTOSHUS
pacceuBarOMIMUX JUH3"

bu6mmoreka [{OK
https://m.edsoo.ru/b879fb3f

140

@u3HYECKU IPAKTUKYM I10 TEME
"Habmonenue qudpakiuu,
UHTepEPEeHINH U MOJIIpU3aLuU
cBera"

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

141

DU3NYECKHUI TPAKTUKYM 10 TEME

"Onpenenenyne UMIyJbca U SHEPTuu
PENSATUBUCTCKUX YacTull (TI0 1 1
¢dororpadusM TPEKOB 3apsIKEHHBIX

YaCTHI] B MArHUTHOM T110J1€)"

bu6maunoreka [JOK
https://m.edsoo.ru/63756¢47
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142

Pu3n4eCcKUil IPAKTUKYM I10 TEME
"N3mepenne noctosinHoM [1nanka Ha
OCHOBE HUCCIIEOBaHUS
¢doroapdexra" nnu "MccnenoBanue
3aBMCHMOCTH CUJIBI TOKA YEPE3
CBETOJMO/] OT HaIpsDKEHUA"

bu6mmoreka [{OK
https://m.edsoo.ru/eb916f82

143

@u3HYECKUi IPAKTUKYM I10 TEME
"UccnenoBanue cekrpa
pa3pexEHHOr0 aTOMAPHOI 0
BOJIOPO/Ia U U3MEPEHHE MOCTOSIHHOMN
Pun6epra"

bu6mmoreka [{JOK
https://m.edsoo.ru/ec651eb8

144

@u3NYECKUH IPAKTUKYM I10 TEME
"UccnenoBanre paayuoakTUBHOTO
(hoHa ¢ UCTTOTB30BAHUEM TO3UMETPA"
M "M3ydenue noruomenus oera-
YaCTHUIL ATIOMUHUEM"

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

145

Pu3nUeCKUil IPAKTUKYM I10 TEME
"HaOaronenus 38631000 Heba
HEBOOPYKCHHBIM IJ1a30M C
HCIIOJIb30BaHUEM KOMITbIOTEPHBIX
NPUIIOKEHUH JJIsl OTIPECTICHUS
IMOJIOKEHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3iusi CeBepHOro Mmonymapus 1
sipkue 38€3761" win "HabmroneHus B
Teneckon JIyHbl, IIIaHeT,
TYMAaHHOCTEH U 3BE3AHBIX
cKomieHui"

bu6mmoreka [IOK
https://m.edsoo0.ru/1072021e

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop

01.09.25 09:45 (MSK)

CepTudukat 1694D4352E31D15D68F90ED1FEBEOFDC



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

O06o01IeHNEe U CUCTEMATU3AIIHS
3HaHui. Ponb U3k u acTpoHOMUUN
146 B 9KOHOMHUYECKOM, 1 bu6mmoreka [{OK
TEXHOJIOTMYECKOM, COIMAILHON U https://m.edsoo.ru/ad6ddeed
ATUYECKON cepax AesTeTbHOCTH
YyelloBeKa
O0001IeHE 1 CHCTEMAaTHU3AIHA
147 3HaHuii. Pons 1 Mecto pusuku u 1 bubnmoreka [HOK
aCTPOHOMHH B COBPEMEHHOM https://m.edso0.ru/18f19f7c
Hay4HOM KapTHUHE MUpa
O0001IEHE ¥ CHCTEMATHU3AIINAS
3HaHuil. Pone ¢pusndeckoii Teopun B
(hopMHUpOBaHUHM MPEJCTABICHUH O Bu6morexa [OK
148 (U3HYECKOM KapTHHE MHPA, MECTO 1 httos://m.edsoo.ru/e7dA00fA
(Gu3HUUECKON KApTUHBI MUpPa B 00IIEM T '
pSIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUIN O PUPOJIC
149 O0001IeHE U CHCTEMAaTHU3aIHA 1 bu6munoreka [JOK
3HaHui 1o Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001eHne U cucTeMaTH3aus 1 bubnmnoreka [IOK
3HaHui o Teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O06o00mIeHne 1 cUuCTeMaTH3aIHS 1 bu6mmoreka LIOK
3HaHui no teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHNEe U CUCTEMATU3AIIHS
. bu6mmoreka [IOK
152 3HaHu# 1o TeMe "CTaThuka TBEpI0TO 1 httos://m.e dsoouru 136ca4826
Tena" T '
O06o0meHne 1 cucTeMaTH3aIus
o " bub6nunoreka [JOK
153 SHAHMI 110 TEME "3aKOHb! . https://m.edsoo.ru/32a4d1a0
COXpaHCHI/IH B MCX&HI/IKe" [JOKYMEHT MOAMWUCAH SNEKTPOHHOM NOAMUCHIO
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O000111eHIE U CUCTEMATU3AIIUS
154 3HaHui no Teme "OCHOBBI 1 bubmuoreka [JOK
MOJIEKYJIIPHO-KUHETUYECKOMN https://m.edsoo.ru/ed440ca8
Teopun"
O00011eHIE U CUCTEMATU3ALIUS
155 3HgaHui 1o teme "TepMoauHaMuKa 1 Buommorexa HOK
PMOA ' https://m.edsoo.ru/c63f7¢10
TerutoBble MAIUHBL"
O0001IeHE 1 CHCTEMATH3AIAA
156 3HAaHUM 110 TeMe "ArperaTHble 1 bubamnoreka [HOK
cocTosHus BeniecTBa. Pa3oBrle https://m.edsoo.ru/1d36b5b1
nepexoanr"
O0001IEHE 1 CHCTEMATHU3AIASA
157 3HAHUU 10 TeMe "DIIEKTPUUECKOE 1 Bubmorexa [JOK
" P https://m.edso0.ru/3bf0def9
oJie
O000111eHIE U CUCTEMATU3AIIUSA
158 3gaHui 1o Teme "[locTosHHEBIN 1 Buomorexa HOK
. " https://m.eds00.ru/71453ee6
ANEKTPUICCKHI TOK
O0001IeHE 1 CHCTEMAaTH3AIAA
159 3Ha”Hu# 110 TeMe "TOKU B pPa3IUYHBIX 1 Bubmorexa HOK
" P https://m.edso00.ru/3d40077a
cpenax
160 O06o01IeHNEe U CUCTEMATU3 AL 1 bubmuoreka [JOK
3HaHUH 1Mo TeMe "MarauTtHoe mone" https://m.edsoo.ru/3b4c06ae
Pesepsusblil ypok. O000IIEHHE U
161 CHCTIe)MaTm;]p WS 3HAHUI 110 TEME 1 Bubmiorexa HOK
" B " https://m.eds00.ru/053e2248
DNeKTpOMarHuTHAs MHAYKIUS
PesepBHbIil ypok. O000IIEHHE U
162 CHCTzMaTm;IIi)I/Iﬂ 3HAHUA 110 TEME 1 Brbmrorexa [OK
https://m.edsoo.ru/d6310bfd
"Mexanandeckue Konedanus"
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PesepBHbIit ypok. O60011eHNE U
163 CHUCTEMaTH3aLMs 3HAHUH 10 TEME 1 bubmmorexa [OK
https://m.edsoo.ru/5e2bb83d
"DneKTpoMarHuTHBIC KoJieOanus "
PesepBubIil ypok. O6001IeHNE U
CHCTEMAaTH3aI1s 3HAHUU 110 TEME bub6nunoreka [JOK
164 1
"MexaHu4YecKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMAarHuTHbIE BOJIHBI"
PesepBubIii ypok. O000IIEHHE U
165 CI/ICTl:?MaTI/B:p WSl 3HAHUH 10 TEME 1 bubnnorexa IOK
" " : https://m.edso0.ru/52ad1603
OnTuka
PesepBHbIii ypok. O000IICHNE 1
P P . bubnuoreka [JOK
166 cUCTEMATHU3aLMs 3HAHUH 110 TEME 1
https://m.edso0.ru/5bhec1c65
"OcuoBel CTO"
PesepBubIil ypok. O6001IeHNE U
167 CHCTEMAaTH3aI1s 3HAHUM 110 TEME 1 bub6nunoreka [JOK
"KopmyckynsipHO-BOITHOBOM https://m.edsoo.ru/f7c59d38
nyanuzm"
PesepsHbIi ypok. O000IIEHNE
168 CHCTEMaTm:p ust 3HaHI/HI71H 10 TEME 1 bubnnorexa [IOK
" R " https://m.edso0.ru/1f511654
®du3uka aroma
PesepBHbIit ypok. O60011eHNE U
CHCTEMaTH3aIMsl 3HAHUM 110 TEME bubmoteka [[OK
169 " 1
®u3nka aTOMHOIO /1pa U https://m.eds00.ru/905c5ce0
3J€MEHTapHbIX YyacTul"
PesepBHbiii ypok. O000IICHNE
P P N bubnuorexa [JOK
170 cUCTEMATU3aLMs 3HAHUN I10 TEME 1
. https://m.edsoo.ru/2bffb94c
"OnemeHTH acTpoduzuku”
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

170 4 16
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM MTPOI'PAMMBI10 KJIACC

Kon

IIpoBepsiemble mpeaMeTHbIE Pe3YJbTATHI OCBOCHUS OCHOBHOM
NPoBePSIEMOro .

00pa3oBaTeIbHOI MPOrPaAMMBbI CpeIHero o001ero 00pa3oBaHus
pe3yJabrarta

JleMOHCTpUpOBaTh Ha MPUMEpax Pojb U MEeCTO PU3UKH B (HOPMUPOBAHUU
10.1 COBPEMEHHOW HAYYHOUW KapTUHBI MUPa, B PA3BUTHU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHM, B TPAKTUYECKON AEATETbHOCTH JIFOACH

YYuTBIBaTh TPAHHIBI MPUMCHEHUS H3YYCHHBIX (PH3HMUECKHUX MOJICIICH:
MaTepuajgbHas TOYKa, HHEpUHUANbHAs CHCTeMa OTcuéra, aOCONOTHO
10.2 TBEPIOE TENIO, WACATBHBIN Ta3; MOJAECIN CTPOCHHUS Ta30B, KUIKOCTCH H
TBEPMBIX TEN, TOUYCUHBIA OJCKTPUUYECKUN 3apsA] — TpPU PEIICHUH
(bu3nuecKkux 3ama4d

Pacnio3naBate (usmueckue siBneHUs (MPOIECChI) M OOBSICHATH HUX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KHHETUYECKOH Teopuu
CTpPOGHHUSI  BEIIeCTBA M JJIGKTPOAMHAMHUKH:  paBHOMEpPHOE U
PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JBMKEHHE, CBOOOTHOE MaJieHHE Tel,
JBUKEHHE TI0 OKPY>KHOCTH, MHEpLHUs, B3auMoneicTBue ten; nuddysus,
10.3 OpPOYHOBCKOE IBUKECHUE, CTPOSHHUE KUIKOCTEH 1 TBEPIBIX TN, U3BMEHEHHE
o0béMa TeNm TpHU HarpeBaHUH (OXJIAXKIEHUH), TEIUIOBOE DPaBHOBECHE,
UCIapeHue, KOHJEHCAIUs, IUIaBJIIEHHWEe, KPHUCTAJUIM3AIUs, KUIICHHE,
BJIQKHOCTH BO3/1yXa, TMOBBIIICHUE TABJICHUS Ta3a MMPH €0 HArPEeBaHWU B
3aKpBITOM COCYZ€, CBS3b MEXKIy IlapaMeTpaMu COCTOSIHMSI rasza B
M30MpoIleccax; AIEKTPU3aLUs T, B3aUMOACHCTBHUE 3aps10B

OnuceiBaTh ~ MEXaHMYECKOE  JABIKEHHE, HCIONb3YysS  (U3HMUECKue
BEJIMYMHBI: KOOpAMHATA, IyTh, NEpPEMELICHHE, CKOPOCTb, YCKOPEHHE,
Macca Tena, Cujla, UMIyJIbC Tela, KHHETUYeCKast SHEeprus, IOTCHIMalbHas
10.4 SHEprus, MexaHudeckas pabora, MEXaHHMYeCcKasi MOIIIHOCTb; PH OUCAHUU
IIPABUIIBHO TPAKTOBaTh (PU3MUYECKUI CMBICI UCIOJIb3YEMBbIX BEIMUYUH, UX
0003HAYECHUS U CIUHHIIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO
(GU3NYECKYIO BETUUUHY C IPYTHMMHU BEIUYMHAMU

OnuceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N U TEIUIOBBIC SBJICHUS,
UCTIONB3Ys (pU3HUECKIE BEIMYUHEIL: IaBJICHUE ra3a, TeMIIepaTypa, CpeIHss
KHHCETHUYCCKas SHEpPTIUa Xa0THYCCKOI'0 ABHUKCHU S MOJICKYII,
CpeIHEeKBagpaTU4YHas CKOPOCTh  MOJEKYN, KOJHYECTBO  TEIJIOTHI,
10.5 BHYTPCHHSISI dHEPTHs, pabora raza, KO3(PQUIIUEHT IMONE3HOTO JICHCTBUSA
TEIUIOBOTO JIBUTATENIS; TPU OMHCAHUH IPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBIC]T UCIIOJIb3YEMBIX BEIMYUH, UX 0003HAYEHUS M €IUHUIIBI, HAXOIUTh
(bOopMyIIBI, CBS3BIBAIONIME JAHHYIO (U3NYECKYIO BEIMYHHY C JPYTHMH
BCIIMYMHaAM
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OnuceiBaTh M3y4EHHBIE DJIEKTPHUYECKHE CBOWCTBA BEIIeCTBA U
AJICKTPUIECKHUE SIBJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NUECKUE BETMIUHBI:
ANEKTPUYCCKUI 3apsii, SJIEKTPUYECKOE II0JIe, HAMPSIKEHHOCTh OIS,
10.6 MOTEHIMaN, pPa3HOCTh MOTEHUHUAJOB; TMPU OMUCAHUH MPABUIBHO
TPAaKTOBaTh  (PM3UYECKUH  CMBICI  HWCIOJB3YEMBIX  BEIUYMH, HX
0003HAYEeHUS W €NUHUIIBI; YKa3bIBaTh (OPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(U3MYECKYIO BEIMYUHY C APYTUMU BETHUNHAMU

aHAJIM3UpOBaTh  (PU3MYECKHE TPOLECCHl M SIBJCHUS, HCIONIb3YS
(hu3UYecKue 3aKOHBI M MPUHIIUIBL: 3aKOH BCeMHpPHOTO TArotenus, |, Il u
Il 3akoHbl Hbr0TOHA, 3aKOH COXpaHEHUS] MEXAaHUYECKOW IHEPrUH, 3aKOH
COXpaHEHUs UMITYJbCA, TPUHLHUIN CYNEPHO3UIMH CHJI, TPUHIIHUI
paBHOINpaBUs  MHEPUUAIBHBIX  CHCTEM  OTCU€Ta;  MOJEKYJSIPHO-
10.7 KAHETHYECKYI0O TEOPHUIO CTPOCHHUS BEIECTBA, Ta30BBIE 3aKOHBI, CBS3b
CpeiHel KMHETHYECKOW HSHEpPTUU TEIUIOBOIO JBUIKEHUS MOJIEKYT C
abCONIIOTHOM TemrepaTypol, MEpBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHUs IEKTPUIECKOT0 3apsiaa, 3aKoH KylloHa; mpu 3ToM pa3nudaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIpAXKEHUE U
ycioBus (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH

OOBSICHATH OCHOBHBIC TPHHLUIBI JACHCTBUS MAaIIMH, HPUOOPOB U
10.8 TEXHUYECKUX yCTPOWCTB; pasziuyarh YCJIOBHS HMX O€30MacHOro
HUCIIOJIB30BaHHUA B HOBCCI[HGBHOI\/'I KHN3HHU

BrimmonssaTs OKCIICPUMCHTBI IO HCCIJICTOBAHUTIO (1)I/ISI/I‘ICCKI/IX SIBJIEHUHN U
MPOIIECCOB C HCIOIB30BAHUEM TPSMBIX M KOCBEHHBIX H3MEPCHHI; MPH
10.9 5ToM GOopMyIHpOBaTh TpodieMy (3amady) W THUIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEII0KEHHOTO 000pyI0BaHMUSA,
MIPOBOJIUTH OIBIT U (POPMYITHPOBATH BHIBOIBI

Ocy1ecTBiATh NpsSMbIe U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYMH;
10.10 MIPU 3TOM BBIOMpATh ONTHUMAIBHBIM CITOCOO M3MEPEHHUS U HCIOIh30BATh
M3BECTHBIE METO/bI OLIEHKH ITIOIPEIIHOCTEN U3MEPEHUN

HccnenoBath  3aBHCHMOCTH  MEXAY (U3UYECKUMH BEIMYMHAMHU  C
UCIONB30BAaHUEM TMPSMBIX HW3MEPEHM; MPH 3TOM KOHCTPYHUPOBATH
10.11 YCTAHOBKY, (UKCHpPOBaTh pPE3yNbTaThl TOJYYCHHOW 3aBUCHMOCTH
(1)H31/I‘-IGCKI/IX BCJIIMYHUH B BUJC Ta6JII/III n Fpa(i)I/IKOB, JcJdaTb BBIBOJBI IO
pe3yapTaTaM UCCIeI0BaHUS

CobumoaTh npasuiia 0€30MacHOro Tpy/ia MpHU MPOBEJICHUN HCCIIeI0BaHUI
B paMKax Y4eOHOro OSKCIEepUMEHTa, Y4eOHO-UCCIIENOBATEIbCKOW H

10.12 MIPOEKTHOM J1€ATENBHOCTH C UCIOIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB
1 J1abOpaTOPHOro 00OPYAOBAHUS
Pemate pacu€rHble 3a7auM C SBHO 33/laHHOM (DHU3MUYECKON MOJEINbIO,
UCHONB3Ys (pU3HUecKHe 3aKOHbI M IPUHLIUIIBL; HA OCHOBE aHaJIM3a yCIOBUs
10.13 3aJja4i BRIOUPATh PU3NYECKYIO MOJIENb, BBLACTATh (PU3NUECKHE BETUUNHBI

u (opMysbl, HEOOXOOUMBIE IS €€ pEelIeHHs, MPOBOIUTH PacuéThl U

CHUBATHL PCAJIbHOCTD IMOJIYYCHHOI'O 3HAYCHUA (pI/ISI/I‘IeCKOI/I BCJIIMYHNHBI
[OKYMEHT NOARMUCAH SAEKTPCHHOI-HOLMACKIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:45 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




Pemarp KauyeCTBCHHBIE 3a/1a4u: BBICTpAnBAaTh JIOTUYECKH
10.14 HETIPOTUBOPEYHMBYIO IIEMOYKY PACCYXICHUH C OMOpPOM Ha H3y4YeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS

Hcnonp3oBaTh  MpU  pemIeHWH  y4eOHBIX  3a7ad  COBpPEMEHHBIC
WH()OPMAIIMOHHBIE TEXHOJNOTUU IS TIOMCKa, CTPYKTYpUPOBaHUS,
10.15 WHTEPIPETAllMd W TPEACTABICHUS Yy4eOHOW ¢ HAyYHO-TIOMYJISIPHOU
nH(OpMAIUH, TONYYCHHONM W3 PA3IMYHBIX HMCTOYHHKOB, KPUTHYCCKH
aHAIIM3UPOBATH MOYyIaeMyI0 HHPOPMAITUIO

[IpuBoaMTs mpUMEpHl BKJIa/la POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
10.16 (U3HUKOB B pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA

Hcnonp3oBaTh TeOpeTUYECKHE 3HAHUS 110 (PU3KKE B TOBCEHEBHOM KU3HU
1017 Ui obecrieueHusT 0E€30MacHOCTH TpH  OOpaleHuH ¢ MpudbopaMu u
' TEXHUYECKUMH YCTPOICTBAMH, Il COXPAaHEHHsI 30POBbS U COOJIIOICHUS

HOPM 2KOJIOTMYECKOT0 MOBEJCHUSI B OKpY>Karollei cpeze

PaGorate B Tpymnme ¢ BBIIOJHEHHUEM PAa3IMYHBIX COLMAIBHBIX POJIeH,
TUTAHUPOBATh PabOTy TPYIIIEI, PAIOHAIBHO PACIPEIeNsITh 00SI3aHHOCTH
10.18 U TUIAHUPOBATH JEATENbHOCTh B HECTAHJAPTHBIX CUTYAIUSIX, aIeKBaTHO
OIICHWBATh BKJIAJ KaXKIOTO W3 YYACTHUKOB TPYIIBI B PEIICHHUE

paccMaTpuBaeMoid MpoOIIeMbI

11 KJIACC

Kox
IIpoBepsiemble mpeaAMeTHbIE Pe3YJIbTAThl OCBOCHUS OCHOBHOM
MpoBePsIeMOro

o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJjbTaTa

JleMOHCTpUpOBaTh Ha MpUMEpax pojib U MEeCTO PU3UKHU B (HOPMUPOBAHUU
111 COBPEMEHHOM HAYYHOM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH
' U TEXHOJIOTMM, B IPAKTUYECKOU HECATEIBHOCTU JIIOACH, LEIOCTHOCTh U

€IMHCTBO (PU3NYECKON KapTHHBI MUPA

VY4uThIBaTh T'paHUIBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKHX MOJEINIEeH:
11.2 TOYEUYHBIN JJIEKTPUYECKUHN 3apsl, SACpHas MOJEIb aToMa, HYKJIOHHas
MOJIeNIb aTOMHOT'O si/ipa MPpH peleHNH (PU3NYECKHUX 3a/1a4

PacniosnaBath (usmueckue siBneHUs (MpOIECChl) M OOBSICHATH HUX Ha
OCHOBE 3aKOHOB 2JIEKTPOJUHAMUKYU U KBAHTOBOW (PU3UKU: AJIEKTpUUECKast
MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JICUCTBHUS
113 TOKa, B3aUMOJECHCTBUE MArHUTOB, JJEKTPOMAarHUTHAas WHIYKLUA,
' JENCTBHE MAarHUTHOT'O TIOJIs1 HA MPOBOJIHUK C TOKOM M JIBMOXKYIIHICS 3apsii,
3JIEKTPOMArHUTHBIE KoJeOaHus u BOJIHBI, MPSMOIUHEUHOE

pacrpocTpaHeHHe CBeTa, OTpaKeHHe, NperomiieHue, HHTepdepeHuus,

ﬂW(hﬂﬂT(TTT/Iﬂ U IOJSPU3alMa CBETA, nucrepcus ceera, hoTo3JIeKTPUYECKUN
Tr Y iy = ian) r b r
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s ekt (hoTordhdekr), cBeToBOE NaBlIeHUE, BOSHUKHOBEHHE INHEHYATOT O
CIIEKTpa  aToMa  BOAOpPOJA, €CTECTBCHHAss W HCKYCCTBEHHas
PaInOaKTUBHOCTh

OHI/ICI)IBaTI) HN3Y4YCHHBLIC CBOWCTBA BC€IICCTBA (E)JICKTpI/I‘-IeCKI/Ie, MAarHuTHBIC,
ONTHYECKUE, DIIEKTPUYECKYI0 TPOBOAMMOCTh pAa3IUYHBIX Cpel) u
JJICKTPOMAarHUTHBIE SIBJICHUS (MPOIECCHI), MCHONB3YysS (hu3nyeckue
BEJIMYUHBL:  DJIGKTPUUECKHN  3apsl, Cuila TOKa, JJIEKTPHYECKOE
HaIpsKEHUE, AIEKTPUUYECKOE COIMPOTUBJIECHUE, PA3HOCTh MOTEHIMAJIOB,
DJIC, pabora Toka, MHAYKIIMS MAarHUTHOT'O TOJsA, CHia Amriepa, cuia
1 1 4 HopeHua, HHAYKTUBHOCTb KAaTYIIKH, OHEPTUA JBJICKTPUYCCKOIro H
' MarHuTHOTO TOJEH, MEepuoa W YacTora KoinebaHwil B KojeOaTenTbHOM
KOHType, 3apsiJg M CHJa TOKa B TPOIECCce TapMOHUYECKHX
AJIEKTPOMArHUTHBIX KoJeOaHWH, (OKYCHOE pPACCTOSHUE W ONTHYECKas
CHUJIa JIMH3BI, PU ONKCAaHUW MPABHIBLHO TPAKTOBATH (PU3UYECKUI CMBICI
WCIIOJIB3YEMBIX BEIMYHMH, HMX OOO3HAUCHUS U CIWHMIIBI, YKa3bIBaTh
(bopMyIBl, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUYHMHY C JIPYTUMH
BEIUYNHAMH

OnucelBaTh M3y4EHHBIE KBAHTOBBIE SIBJIEHUS U IPOLIECCHI, HCIOIb3Ys
¢u3nyeckue BEIMYUHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, OJHEPruss M HUMIYJIbC (OTOHA, MEPUOJ
115 IoJIypacnazaa, SHeprus CBA3U aTOMHBIX SIAEpP; IIPU ONHMCAHUM IIPABUIIBHO
' TPAaKTOBaThb  (PU3UYECKUI  CMBICH  HCHOJNb3YEMbIX  BEIMYUH, HX
0003HAYCHUS W eNUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(GU3NYECKyI0 BEMUYMHY C JPYTUMH BEJIMYMHAMH, BBIYHUCIATH 3HAYCHUE

(bu3MYECKOi BETUIHHBI

AHanu3upoBaTh (U3NYECKUE TPOIECCHl U SBICHUSA, HCHONb3YA
dbu3uYecKkue  3aKOHBI W TpUHIUNBL:  3akoH  OMa,  3aKOHBI
IIOCJIEA0BATENBHOIO U MapajIEIbHOIO0 COEIMHEHUSI TPOBOJHUKOB, 3aKOH
Jlxoyns — JleHua, 3akoH SJIEKTPOMAarHUTHOM WHAYKIWH, 3aKOH
MPSIMOJIMHEMHOTO PaclpOCTPAaHEHHUs] CBETAa, 3aKOHbI OTPa)KEHUS CBETa,
11.6 3aKOHBI MPEIIOMIICHHUS CBETa, YpaBHEHHE DUHINTEWHA st poTtodddekra,
3aKOH COXpaHEHMsI DHEPIHM, 3aKOH COXpPAaHEHUS HUMIYJIbCa, 3aKOH
COXpaHEHHUsl JJIEKTPUYECKOrO 3apsijia, 3aKOH COXPaHEHMs MacCOBOT'O
yHucia, noctynarsl bopa, 3aKkOH PaJMOAKTHUBHOIO pacnaja; Mpu 3TOM
pa3ianyaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe
BBIPAKEHHUE U YCTIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

117 Onpenenary HampaBi€HHE BEKTOpa HMHAYKIUHM MarHUTHOTO IIOJIS
' MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna

CTpouTh M ONKCHIBATH U300paKEHHE, CO3/IaBACMOE IJIOCKHM 3EPKAJIOM,

11.8 . .
TOHKOW JTMH30U

BrInonHaTh OKCIICPUMCHTBI IO HCCIICJOBAHUTIO (I)I/ISI/I‘JCCKI/IX SIBICHUH U
11.9 MpoueCCoOB € HUCIIOJIB30BAHUCM IIPAMBIX WM KOCBCHHBLIX H3MepeHHfI; Ipu

5TOM (POpMYIHpOBaTh NpodaemMy (3amady) W THUIOTe3y y4eOHOro
[OOKYMEHT TOARMCAH SAEKTPORHOM TOARMCHIO
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HKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEII0KEHHOT0 000pyI0BaHHUs,
IIPOBOJUTH OMBIT U (POPMYITUPOBATH BBIBOABI

Ocy1ecTBiATh NpsMbIE U KOCBEHHbIE HU3MEPEHUs (PU3UUECKUX BEIUYMH;
11.10 IPHU 3TOM BBIOMPATh ONTHMAIBHBIA CIIOCOO M3MEPEHUsSI U HCIOIb30BATh
U3BECTHBIE METO/bI OLICHKU ITIOIPEIIHOCTEN U3MEPEHUN

HccnenoBarh 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C HCIOJIB30BAHUEM
MPSIMBIX U3MEPEHHI; TPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3ybTaThl TONYYCHHOW 3aBUCUMOCTH (PU3UUYECKUX BEIWYUH B BHUJE

11.11

TaGJII/II_I u Fpa(bI/IKOB, ACJIaTh BBIBOALI 110 PE3yJibTaTaM UCCIICAOBAHUA

CobmromaTh npaBuia 0€30MacHOTO TPy/Ia MPH MPOBEICHUH HCCIISTOBAHUI
B paMKax Y4eOHOro OKCIEPUMEHTa, Y4eOHO-UCCIIEAOBATCIbCKOW H
HpOGKTHOfI ACATCIIBHOCTU C UCITOJIB30BaAHUEM U3MEPHUTCIBbHBIX yc’['pOﬁCTB

11.12

1 J1abopaTopHOro 000pyaOBaHUS

Pemrate pacu€rHble 3amauM C SBHO 33/IaHHOM (DU3MUYECKON MOJEINbIO,
UCHONB3Ys (pU3HUecKHe 3aKOHbI M IPUHLIUIIBL; HA OCHOBE aHaJIM3a yCIOBUS
11.13 3a/1a4¥ BBIOUPATh (PU3NYECKYIO MOJIEIb, BBIICTATH (PU3MIECKUE BETUYHNHBI
u (opmysbl, HEOOXOMUMBIE IS €€ pEelIeHHs, MPOBOIUTH PacuéThl U
OLIEHUBATh PEATbHOCTb MOJIYYEHHOr 0 3HaYeHUs (PU3NIECKOMN BETMUNHBI

Pemmarp KaueCTBEHHbBIC 3a/1a4u: BBICTpAnBAaTh JIOTUYECKH
11.14 HETIPOTUBOPEYHMBYIO IIEMIOYKY PACCYXIACHUN C OMOpOH Ha H3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYCCKUE SIBICHUS

Hcnonp3oBaTh  MpU  pemIeHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
MH()OPMAIIMOHHBIE TEXHOJNOTUU s  TIOMCKA, CTPYKTYpUPOBaHUS,
11.15 UHTEpIpETallii U TpEeACTaBICHUS Y4eOHOM M HAy4YHO-TIOMYJISPHOM
nH(OpMAITUH, TIONYYCHHOH W3 Pa3IMYHBIX HCTOYHHKOB, KPHUTHYCCKH
aHAITM3UPOBATH MOTYyIaeMYyI0 HH(POPMAIUIO

OOBSICHATh TMPUHIUIBI JCUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKHUX
11.16 YCTPOWCTB; pa3NuyaTh YyCIOBHS HUX O€30MaCHOr0 HCHONIb30BaHUA B
MHOBCEIHEBHOU KU3HU

[TpuBoguTH TpHMEpHI BKJIaga POCCHHCKUX M 3apyOEXKHBIX YUEHBIX-
11.17 (U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIECCOB OKPY)KAIOUIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOT Uil

Hcnonp3oBaTh TEOpeTUYECKUE 3HAHUS 11O (PU3UKE B TOBCETHEBHOM KU3HU
1118 st obecrieueHrss O€30MacHOCTH TPH  OOpalieHuHd ¢ TMpudopamMu U
' TEXHUYECKUMHU YCTPOUCTBAMM, JIJISi COXPAHCHHUS 37I0POBhSI U COOJTFOICHHUS

HOPM 5KOJIOTHMYCCKOr'o MOBCICHUS B Oprxcaromeﬁ cpeae

Paborare B rpymme ¢ BBIIOJIHEHHEM pa3IMYHBIX COIMAJIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYIIIBL, PALlMOHAIBHO PACHpPEesaTh 00A3aHHOCTH
11.19 U IUIAHUPOBATh JIESATENIbHOCTh B HECTAHJAPTHBIX CUTYaLUSAX, aJleKBaTHO
OLIEHMBATh BKJIAJ KAXKIAOIO W3 YYAaCTHUKOB TpYNIBI B pEIICHUE

paccMaTpuBaeMoii mpooIeMbl
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kon Konx nposepsiemoro
IIpoBepsiemMble 3JIeMEHTBI COEPKAHUSA
pasgena  3JIeMEHTAa

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHW A

®usuka — Hayka o npupone. Hayunele Merozsl
MIO3HAHU OKPY’KaIOILEro Mupa. Poip

11
DKCIIEPUMEHTAa U TEOPUU B MPOLECCE IMO3HAHUS

IPUPOABL. DKCIIEPUMEHT B (PU3UKE

1 MonenupoBanue  QuU3MYECKHX ~ SABICHUA U
npoueccoB. Hayunble rumnoressl. Pusnueckue
3aKOHBl M TEOpuu. ['paHUIBl NPUMEHUMOCTH
1.2 ¢u3nveckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Porb um wMecro ¢usuku B (HopMHpPOBAHUU
COBPEMEHHOM HAyyHOM KAPTUHBI MHpa, B

IIPAKTUYECKOHN ACSATENBHOCTH JIIOIEH

2 MEXAHUKA
#H#Par##t#KUHEMATHUKA
Mexannueckoe  JBKeHHE. (OTHOCHTEIBHOCTH
2.11 MEXaHUYeCKOro JBmkeHHus. Cucrema oTcUéra.
Tpaexropus

[Tepemernienre, CKOpOCTb (CpeIHssI CKOPOCTH,
MTHOBEHHAas! CKOPOCTB) u YCKOpEHHUE
212 MaTepUalbHOM TOYKM, HX IPOEKIMH Ha OCHU
cucteMbl koopauHaT. ClokeHue nepeMeleHuil u
CJI0KEHUE CKOPOCTEN

PaBHOMepHOE u PaBHOYCKOPEHHOE
21 IIPSAMOJIMHEWHOE JBUXKCHUE. I'paduku
' 2.1.3 3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOpPEHUS,

INyTH W NEPEMEIICHHUS] MAaTepUATbHOW TOYKH OT
BpEMEHU

914 CBoOoaHoe najeHue. Y CKOpeHrue CBOOOIHOTO
o HajeHus

Kpuonuneiinoe JBHKCHUE. PaBrOMEpHOE
915 JIBIOKEHHE MATEPUAIBLHONW TOYKH 110 OKPYXKHOCTH.
o VriioBast CKOpOCTb, JIMHEHast CKOpOCTh. [lepuos u

qactoTa. LleHTpocTpeMuTeNnbHOE YCKOPEHNE

216 TexHu4eckue yCTpOMCTBA: CIUAOMETP, ABUKEHUE
o CHapsJ10B, LICTIHBIE U PEMEHHBIE NIepeaaun
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2.1.7

[Tpaktudeckue paborbl. M3MepeHne MIrHOBEHHOM
ckopocTt. MccimenoBaHue COOTHOLICHMSI MEXIY
NyTAMU, IIPOWIEHHBIMU TEIIOM 3a
IIOCJIEI0BATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHHUH C HadaJbHON
CKOpPOCTBIO, paBHOM HyIN0. VM3yueHue IBUKEHUS
HIapyKa B BA3KOW KMAKOCTU. M3yueHue nsuxeHus
TeJ1a, OpPOIIEHHOI0 TOPU30HTAIBHO

2.2

H#H#Par### JMHAMUKA

221

[Ipuniun otHocutTenbHocTH [amunes. IlepBrrit
3ak0oH HproToHa. IHeprnanpHbIe CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIMn cyneprnosunuu cuil

2.2.3

Bropoii 3akon HetoTOHA 1J11 MaTepuaIbHON TOYKH
B uHepuuanbHoi cucreme orcuéra (MCO). Tpernii
3ak0oH HproTOHA JU1s1 MaTepualIbHBIX TOUEK

224

3aKkoH BCeMUPHOro TiaroreHus. Cuiia TSKECTH.
ITepBas kocMu4eckast cCkopocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIb>KEHUS U cuia TpeHud nokos. Koadduunent
TpeHust. Cuiia CONpOTUBIICHUS IPU JBUKEHUH TeNa
B KMJIKOCTH MJIU ra3e

2.2.7

[TocTynmaTenbHOE ¥ BpalIaTEbHOC JBUKCHUE
a0COTIOTHO TBEPAOTO Tea

2.2.8

MoOMEHT CHJIBI OTHOCHTEIBHO OCH BpalliCHU:.

[Tiievo cumbl. YcaoBus paBHOBECUS TBEPJOTO TEJlA
B UCO

2.2.9

Texauueckue YCTPOMWCTBA: MOAIINITHUKY,
JBUKECHUE NCKYCCTBEHHBIX CITYTHHKOB

2.2.10

[TpakTiueckue paboTel. W3ydyeHwe NBHIKEHUS
Opycka 1Mo HaKJIOHHOW IMJIOCKOCTH MOA JeHCTBUEM
HECKOJIbKMX cuil. MccaenoBanue 3aBUCHMOCTH CHJT
VIPYTrOCTH, BO3HUKAOIIUX B JAehopMHpyeMOi
NpYXMHE U PE3MHOBOM 00pa3lie, OT BEIUYHUHBI UX
nedopmanuu. McecnenoBanue ycaoBUid paBHOBECHS
TBEPAOrO Tela, HMEIOIIET0 OCh BPAI[CHHS

2.3

##HPar###3AKOHBI COXPAHEHIM A B MEXAHUKE

231

I/IMHy.]'ILC MaTepHaanoﬁ TOYKH, CHUCTCMBEI
MaT€pUuaJIbHBIX TOYCK. I/IMHYJ'IBC CHJIbI u
HN3MCHCHHEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus umnyinsca B ICO. PeaktuBHOE

NOK

YMEHT MOANNCAh

1 SNEKTPOHHOW NOAMMUCHIO

JIBUKECHUEC
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2.3.3 PaGora cuibt
2.34 MOoIIHOCTE CHIBI
535 Kunernyeckas HSHeprus MaTepUaTbHONH TOYKH.
e TeopeMao KHHETHYECKOM SHEPTUH
[TorenuumanbHast 2Heprus. [loTeHIIMaNbHAS SHEPT U
236 yIpyro nepopMUpPOBaHHOM MPYKHUHBIL.
A [MoreHManbHAS SHEPrusi  Tela  BOJNW3M
MOBEPXHOCTH 3eMIIH
[ToreHuManbHBIC U HETIOTEHIIHMABLHBIEC CHITBL. CBS3b
937 paboThl HEMOTEHIMATBHBIX CHJI C W3MEHEHHEM
A MEXaHMYECKONM DHEPIUU CUCTEMBI Tell. 3aKOH
COXpPaHEHUS MEXaHUYECKOU SHEPTUn
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHu4eckue YCTpPOWCTBA: JBHXKEHHME PAaker,
o BOJIOMET, KOIIEp, TPY>KUHHBIN TTHCTOJIET
[Mpaktuyeckue  pabotel.  M3ydeHue  CBSI3M
2310 CKOpOCTe  Tel MNpU  HEYNpyroMm  yaape.
A HccnenoBanue CBA3H pabOThI CHIIBI C H3MEHEHHEM
MEXaHHUYECKOW YHEPTUU Teja
3 MOJIEKYJISAPHAS ®U3UKA 1 TEPMOJANHAMUKA
#iHPar###OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUN
OcHoBHBIE MOJIO’KECHUS MOJIEKYJISIPHO-
311 KWHETHYECKOW Teopuu. BpoyHOBCKOE IBHKEHUE.
o Huddyswus. Xapakrep JIBUKCHHUS u
B3aMMOJICHCTBHSI YACTHII BEIIECTBA
Mopenu cTpoeHMs Ta30B, KMIKOCTEH M TBEPIBIX
3.1.2 TeJl U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE
ATUX MOJEIIEN
313 Macca MOJIEKYJL. KonnuectBo BEIIECTBA.
31 o ITocrostHHas ABOraapo
' 314 TeroBoe paBHOBecue. Temmeparypa u €€
o u3mepenue. [llkana temneparyp Llenbcus
Mopnens uaeansHoro raza. OCHOBHOE ypaBHEHHUE
3.1.5 MOJIEKYJIIPHO-KHHETUYECKONH TEOPUU HICATBHOTO
raza
AOcomoTHas TeMmmeparypa Kak Mepa CpenHen
3.1.6 KMHETUYECKOW HHEPTHH TEIJIOBOI'0 JBUYKEHUS
yacrtul| rasa. [llkana remneparyp KenpBuna
317 VYpaBuenue Knanelipona — MeHaeneeBa. 3akoH
o JansToHa
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3.18

["a30BbIe 3aKkOHBI. M30Mmporiecchl B UIeaIbHOM ra3e
C MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA: N30TEPMa,
n30Xx0pa, n3odapa

3.1.9

TexHUYeCKHe YCTPOMCTBA: TEPMOMETP, OApOMETP

3.1.10

[Tpaktnueckue pabotel. M3mepeHue  macchbl
BO3/lyXa B KJacCHOW KomHare. HccnenoBanue
3aBUCUMOCTH MEXJy IapaMeTpaMu COCTOSHUS
Ppa3pekEHHOro ras3a

3.2

OCHOBbBI TEPMOJAMHAMUMKNA

321

TepMmoauHamuueckass  cucrema.  BHyTpeHHssS
HHEPrusl TEPMOAUHAMUYECKON CUCTEMBI U CIIOCOObI
€€ U3MEHEHUS

3.2.2

KonuuecTBo Ternorsl M paborta. BHyTpeHH:SA
SHEPrusi OTHOATOMHOI'0 UAEaIbHOIO ra3a

3.2.3

Bunpr TeIIoNepeIavuu: TETJIONPOBOIHOCTb,
KOHBEKIIMS, U3IydyeHHe. TemnoéMKocTh Tena.
VaenbHas  TEmJIOEMKOCTH  BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MIPU TEIIONEpeIadye

3.24

IlepBplii 3akOH TepMoauHAMHUKH. [IpumeHeHue
IIEPBOr0 3aKOHA TEPMOJAWHAMUKH K H30IIPOLIECCaM.
['paduueckast uHTEpIIpeTaIyst padboThI rasza

3.25

TermoBple  MamuHbl.  [IpUHIUIBL  AEHCTBUS
TerIoBbIX MammH. [IpeoOpa3oBaHus SHepruu B
TeIIOBBIX MamuHax. KoaddumueHnt mnome3Horo
neiicteust (manee — KIIJ) TenmoBoil MaiiuHBEIL
Huxn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon TepmoamHamuku. HeobpaTtumocTtsb
MpoLIECCOB B mpupozae. TemioBble IBUTATENH.
DKOJIOTMYECKHE MPOOIEMBI TEIIJIOIHEPTETHKU

3.2.7

Texanueckue YCTPOMCTBA: JBUTaTelb
BHYTPEHHETO CropaHusi, ObITOBOW XOJOJMJIBHUK,
KOHJINLINOHEP

3.2.8

[Tpaktnueckne pabotel. M3mepeHnue yaenbHOU
TEIUIOEMKOCTH

3.3

###Par### AI'PETATHBIE COCTOSHU S BELIECBA. ®A30BBIE

[NEPEXO/bI

3.3.1

[TapooOpa3oBanue u konaeHcauus. Mcnapenue u
KUTIEHUEe. YIenbHas TemjaoTa Mmapoodpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATyPbl KUIIEHUS OT JaBJICHUS

3.3.2

AOconroTHas u OTHOCHTCIIbHAsA BJIAXXHOCTb

BO31yxa. Hacelennslii map
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Teépnoe Ttenmo. Kpucramnuueckue u amopgHble
3.3.3 Tena. AHU30TPOITUS CBOUCTB KPUCTAIIOB. JKuakue
Kkpuctajuibl. COBpeMEHHbIE MaTepUaIbl

334 IInaBnenue u KpHuCTaJllin3alus. VaenpHas TemioTa

iaBnenus. Cyonumanus

3.35 YpaBHeHUE TeIIoBoro Oanxanca

Texauueckue YCTpOMCTBA: TUTPOMETP u
336 IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTMH TIOTYyYECHUS

COBPCMEHHBIX MaTrcpuraiosB, B TOM YHUCIIC
HaHOMAaTCpUuajaoB, U HAHOTCXHOJIOI'MH

[TpakTueckue pabotbl. M3mepeHue BIIaXKHOCTU
BO3/lyXa

4 OJIEKTPOAMHAMUKA
##HPar#H#IJIEKTPOCTATUKA

Onexrpuzanus Ten. OJeKTpuueckui 3apsa. [[Ba

3.3.7

411
BH/JIA DJICKTPUUYECKUX 3aps10B

412 ITpoBOAHMKM, TUDIIEKTPUKU U TIOTYIPOBOAHUKHI

4.1.3 3aKOH COXPAaHEHHUs JIEKTPUUYECKOT O 3apsiia

414 B3aumopeiictBue 3apsanoB. 3akon Kynona

DneKTpuuecKoe oJe. HanpsokéHHocTb
4.1.5 3JeKTpUYecKoro mnousd. [IpuHIum cyneprno3uium.
JlvHMN HANPSHKEHHOCTH AJIEKTPHYECKOTO IO

416 PaGota  CMJ  DJIEKTPOCTATHYECKOrO  ITOJIS.
o [Totenmuan. Pa3HoCcTh MOTEHIIMAIOB

4.1

[TpoBOMHUKN ¥ AMPJICKTPUKHA B TOCTOSHHOM
4.1.7 AIIEKTPUYECKOM noJe. Jusnekrpuueckas
HPOHUIIAEMOCTD

OnektpoéMkocTh. KonaeHncaTop. D1aeKTpoéMKOCTh
4.1.8 MJIOCKOTO KOHJEHCATOpa. JHEPTHs 3apsKeHHOTO
KOHJIEHCaTopa

Texauueckue YCTPOWCTBA: 3JIEKTPOCKOII,
JJEKTPOMETP,  JJIEKTPOCTaTHYECKas  3alluTa,
3a3eMJIEHHUE  DJIEKTPOIPUOOPOB,  KOHJEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.9

[IpakTnueckue paboThI. N3mepenue
ANEKTPOEMKOCTH KOHAECHCATOpa

##Par#t#HIIOCTOSHHBIN DJIEKTPUUYECKUU TOK. TOKU B
PA3JIMYHBIX CPEJIAX

4.2 Vcnosus CymeCTBOBAHUA IHOCTOAHHOI'O

4.1.10

421 anekTpudyeckoro Toka. Mcrounuku Toka. Cuna

[OKYMEHT MOAMNCAH 3JTEKTPOHHOW MOATCHIO
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4.2.2 Hampsoxenne. 3akon Oma 1 ydacTka Lienu

423 DIIEKTPUYECKOE COIIPOTHUBJIICHHUE. VY nensHOE
o COIIPOTHBJIEHHE BELIECTBA

424 [TocnemoBaTenbHOE, NapajlleIbHOE, CMEIIaHHOE
e COEMHEHNE MTPOBOTHUKOB

495 Pabora snextpuueckoro Toka. 3akoH [[xoyna —
o Jlenna

4.2.6 MOIHOCTB 3JAEKTPUUYECKOT O TOKA

anekTpoaBwkymas cwia (manee — OJC) m
427 BHYTPEHHEE CONPOTHBJICHHE MCTOYHHMKA TOKA.
o 3akon Oma Jug  momHOM  (3aMKHYTO#)

anexkrpudeckoi nenu. Koporkoe 3ampikanue

DNeKTpOHHAs MPOBOAMMOCTH TBEPIBIX METAJUIOB.
4.2.8 3aBUCHMOCTb ~ CONPOTHUBIIEHUS  METaLIOB  OT
TemriepaTypbl. CBEpXIIPOBOIMMOCTh

Onextpuueckuii TOK B Bakyyme. CBoicTBa
AJIEKTPOHHBIX MTYYKOB

4.2.9

[TonmynpoBoguuku. CoOCTBEHHass W TpUMECHas
4.2.10 IIPOBOAMMOCTb MOJIYNpPOBOJHUKOB. CBolicTBa p-Nn
nepexoa. [TonynpoBoaHUKOBBIE TPUOOPHI

4211 DIIEKTPUYECKUIA TOK B SIIEKTPOJIUTAX.
o DJIEKTPONUTHYECKAS TUCCOLUALUSA. DIEKTPOIIU3

DJIeKTpUYEeCKU TOK B razax. CaMoCTOATENbHBIN U
4.2.12 HECaMOCTOSTENbHBIM pa3psil. Pa3iauunble TUIBI
CaMOCTOATENBHOrO paspsaaa. Monxus. [Iinazma

TexHu4ecKue yCTporuCcTBa: aMIIepMeETp, BOJIIBTMETP,
peocrar, UCTOYHUKHU TOKa,
AIEKTPOHArpEeBaTEIbHBIC puoOOopHI,
4.2.13 AJIEKTPOOCBETUTENILHBIE ~ TPHOOPBI, TEPMOMETP
COIIPOTHUBIICHUS, BAKYYMHBIN JUOJ, TEPMHUCTOPHI U
¢dorope3ucTopsl,  MOTYIPOBOAHUKOBBIA IO,
raJbBaHMKa

[Tpaktnyeckue pabotTel. M3ydyeHue cCMeEUIaHHOTO
COEMHEHMS PE3UCTOPOB.

4.2.14 N3mepenne DOJIC HCTOYHWKA TOKAa U €ro
BHyYTpeHHero  conporuieHus.  HaOmonenue
AJIEKTPOIN3a

11 KIIACC
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Kon Koanposepsiemoro
IIpoBepsieMble 3J1€eMEHTBI COIEPKAHUS
pa3jena  3JieMeHTa
4 DJIEKTPOAMMHAMUKA
###Par#t##MAT HUTHOE ITOJIE. DJIEKTPOMAT'HUTHAA MHAYKIUA
431 ITocTostHHEBIE MarHUThI. B3aumopeiictBue
o HOCTOSIHHBIX MArHUTOB
MarnutHoe nosie. BeKTop MarHuTHON MHAYKIIMH.
432 [IpuHnmn cyneprnio3unuu. JIMHMUM MarHUTHOU
e uHayKnuyd.  KapTuHa — JMHMR  MarHMTHOM
WHJYKIUU TOJISl TOCTOSTHHBIX MarHUTOB
MaruauTtHoe mose NpoBOAHKKA ¢ TokoM. KapTuHa
JUHUANA TIONISI UTMHHOTO TPSMOT'0 MPOBOJIHUKA H
4.3.3 3aMKHYTOr'O KOJIbLIEBOI'O IPOBOIHUKA, KaTYIIKH C
TokoM. OmnbiT  Opcrena. BzaumopelictBue
MTPOBOJTHUKOB C TOKOM
4.3.4 Cuna Amriepa, €€ MOJIyJIb M HAIPaBJICHHUE
Cuna JlopeHiia, €€ MOAyJdb W HampaBJEHUE.
4.3.5 JIBMKEHHE 3apsKEHHOM YacTULBl B OJHOPOIHOM
MarHuTHOM mnone. PaGora cubl Jlopenna
4.3.6 SBneHue ANeKTPOMAarHUTHON UHAYKIIMU
4.3.7 [ToTrok BekTOpa MarHUTHOW UHIAYKLIIUHU
4.3 138 DJC uHIYKOUH. 3aKOH 5JIEKTPOMArHMTHOM
e uHaykiuu Papajes
BuxpeBoe anexrpuueckoe none. IC nHIyKIMM
4.3.9 B IIPOBOJHHUKE, JBHXKYIIEMCS TOCTYIATEIbHO B
OJTHOPOJTHOM MarHUTHOM T10JI€
4.3.10 [IpaBuiio Jlenma
4311 NupyktuBHOCTh. SABNeHHe camonHaykuuu. J/1C
s CaMOMHIYKIMH
4.3.12 DHeprusi MarHUuTHOTO TOJISI KaTYIIKU C TOKOM
4.3.13 DNEeKTPOMarHuTHOE TOJIe
Texuuueckue YCTpOMCTBA: IIOCTOSIHHBIE
4314 MarHMThI, JJIEKTPOMATHUTHI, JJICKTPOIBHUTATEINb,
o YCKOpPHUTEIH 3J€MEHTapPHBIX YacTHull,
WHIYKIIMOHHAS I1eYh
[IpakTnueckue paboThl. M3yueHue MarHUTHOIrO
OJISl KaTYLIKH ¢ TOKOM. McciietoBaHue NeCTBUS
4.3.15 MOCTOSSHHOT'O MAarHuTa Ha pPaMKy C TOKOM.

WccnenoBanurie  SBJICHHUS  AJIEKTPOMAarHUTHOU

C

J

JOKYMERT TTOAMVCAF

3TERTPORHON T |(07A11]%1@51,8)
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##HPartH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

KomneobarenpHas cUcTeMa. CBoOoaHbBIE

5.1.1 KoseOaHwusI. I"apmonnueckue KOJIeOaHMSI.
[lepuon, yactora, ammuTyaa u ¢asza KoneOaHun

512 [IpyxnHHBII MasTHUK. Maremarnueckuit

MassTHHK

YpaBHeHue TapMOHUYECKUX KoJIeOaHuH.
51.3 Kunemarnueckoen AUHAMHAYECKOE OIMCAHHE
K0J1€0aTEeIbHOr0 ABMKEHUS

[IpeBpamienuie SHEpruM IpH TapMOHHYECKUX
514 Konmebanusax. CBs3p aMIUTUTYABI  KoJeOaHMit
o MCXOJHOW BEJIMYMHBI C aMILTUTYAaMH KoieOaHHii

€€ CKOPOCTH U YCKOPECHUS

KomneoOarenpHbII KOHTYP. CBoOoaHbIe
AJIEKTPOMAarHUTHBIE KOJeOaHUS B WACATHHOM
5.15 KONeOaTeNbHOM KOHTYpE. AHAJIOTHS MEXIy
MEXaHUYeCKUMHU " AIIEKTPOMAarHUTHBIMU
kosiebanusmu. @opmyia TomcoHa

516 3aKOH COXPaHEHHS DHEPIUM B HACATHHOM
o KOJI€0aTEILHOM KOHTYPE

51 BeiHyXKJICHHBIE ~ MEXaHUYECKHE  KONECOaHMsI.
5.1.7 Pe3onanc. PezonancHas kpuBas. BeiHyX/IeHHBIE
AJIEKTPOMArHUTHBIC KOJICOAHHUSI.

[TepemennsbIit TOK. CunyconaaIbHBIN
IIEPEMEHHBIN TOK.

5.18

MoITHOCTh IEPEMEHHOTO TOKa. AMIUTUTYIHOS U
5.1.9 NEHCTByIOIIEE  3HAUYEHHE CWJIbl TOKa U
HaTPSHKCHUS

Tpancdopmarop. Ilpou3BoacTBO, mepemaya u
norpebienue 3JIEKTPUYECKOM SHEPTUH.
5110 DKOIOTUYECKUE PHCKH IIPU  IPOU3BOACTBE
o SIIEKTPUYECKOM SHEPIMH. Kynbrypa
VCTIOJB30BAHMS SIIEKTPOSHEPTUH B

HOBCEIHEBHOMN KU3HHU

Texauueckue yCTpOMCTBA: ceiicmorpad,

5.1.11
QJICKTPHUYCCKHNH 3BOHOK, JIMHHUHA 3JICKTPOIICPCaayd

IIpaxTrueckue paloThI. Hccnenosanne
3aBHCHMOCTH Tepuo/ia MaJlbIX KoneOaHui rpysa
5112 Ha HUTU OT JUIMHBI HUTU U Maccel TIpy3a.
o HccnenoBanne mnepeMEHHOrO TOKa B LENU U3

MOCJIeIOBATEIbHO COCTUHEHHBIX KOHJIEHCATOPA,

AOOKYMEHT TTOANMMCAH STEKT POHHOVT |(07A11]%1@51,8)
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##HPart#t#MEX AHNYECKHUE 1 DJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanuyeckue BOJIHBI, YCIIOBHS
pacnpocTpaHeHHs. ITepuos. CxopocThb
pacmpocTpaHeHus U JuinHa BoiHBL. [lomepednsie
Y MIPOJI0JIbHBIE BOJTHBI

5.2.2

##H#Par###  Murepdepenuus u  audpaxuus
MEXaHWYEeCKUX BOJH

5.2.3

3Byk. CKOpocTh 3ByKa. ['pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3ByKa

5.24

5.2

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBHS H3JTyUCHUS
3IEKTPOMArHUTHBIX BOJIH. Bzanmnas
opueHtauus BektopoB E, B uw v B
3JICKTPOMArHUTHOW BOJIHE B BaKyyMe

5.25

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH: OTPAXKCHHUE,
npejoMIICHHe,  TONSpH3alus,  JUQpakius,
uHTepdepeHiys. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[lIxana smeKTpoMarHUTHBIX BOJH. [IpumeneHne
3JICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHIMnsl  paaMocBsi3u U TEJIEBUICHMUS.
Panuonokanus. DIeKTpOMAarHUTHOE 3arpsA3HEHNE
OKpY>Karollei cpebl

5.2.8

Texauueckue YCTpOICTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasl JIMAarHOCTHKA B
TEXHUKE W MEIUILIMHE, pajaap, paauoNnpuEMHUK,
TeJEeBU30p, aHTeHHa, Tenedon, CBU-nieun

H##HPar#H#OIITUKA

531

[IpssMonMHEHOE PpacIpOCTpaHEHUE CBETa B
OJIHOPOJHOM cpene. JIyu cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHBl OTPaXEHHUS CBETA.
[TocTpoenne n300pakeHHi B IIIOCKOM 3epKaje

5.3.3

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS
cBeta. AOCOJIOTHBIH MOKa3aTeb MPETOMIICHHS

5.3
5.34

[Tonnoe BHyTpeHHee orpaxeHue. [IpenenbHbIi
YrOJI IIOJTHOT'O BHYTPEHHET' O OTPaKEHUS

5.3.5

Hucnepcusi cBera. CHoXHBIM cocTaB 6enoro
cBera. LlBet

5.3.6

Cobuparomye u paccenBarouive JUH3bl. ToHKas
nuH3a. POKYCHOE PacCTOSHHUE U ONITUYECKAs CUila
TOHKOH JnuH3bL [locTpoeHue wn300pakeHUil B
coOMparoIUX M  pacCeMBAIOUIMX  JIMH3AX.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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®opmyJiia TOHKOM JIMH3BL. Y BEJIMUCHUE, TaBAEMOE
JIMH30U

537 [Ipenensl  NPUMEHUMOCTH  T'€OMETPUUECKOU

OIITUKH

WNurtepdepennus CBETa. Korepenrtasie
538 MCTOYHUKHU. Y CIIOBUS HAOMIOJCHUS MaKCHMYMOB
h U MMUHMMYMOB B MHTEP(QEpPEHIIMOHHON KapTHHE

OT IBYX CI/IH(l)aSHI)IX KOIr€pCHTHBIX UCTOYHUKOB

HNudpakums cBera. Judpakmmonnas pemérka.
539 VYcnoBue HaOMIOACHUS TJIABHBIX MaKCHMYMOB
o OpU MaJEHUU MOHOXPOMATHUYECKOTO CBeTa Ha
TU(PPAKIHMOHHYIO PEHIETKY

5.3.10 [Tonspu3zamus ceeTa

TexHuyeckue  yCTpOMCTBA:  OYKH,  JIyIa,
5311 ¢doroarnmapar, MIPOEKIIMOHHBIH armapar,
A MHUKPOCKOII, TE€JECKOI, BOJIOKOHHAs OITHKA,

TG paKIOHHAS PeUIETKa, MOISPOH

[IpakTueckue padotsl. M3mMepeHue mokaszaTens

5312 IPEOMIICHHUS. Uccnenosanue CBOMCTB
A u3obpakeHuit B JmH3aX.  HaGmiomenue

JHCIIEPCUH CBETA
BJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

I'panunel IIPUMEHUMOCTHU KJIACCUUYECKON
MEXaHUKH. [Toctynartet TEOpUn
6.1 OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTb  MOJYJIA

CKOPOCTM  CB€Ta B  BaKyyme, [PUHLHUI
OTHOCHUTEJIILHOCTH DUHINTENHA

6 6.2 OTHOCHTEIBHOCTh OJTHOBPEMEHHOCTH.
3amMeieHre BpEMEHHU M COKpAIICHUE JUTHHEI
6.3 DHeprusi ¥ UMITYIILC CBOOOHOMN YaCTHUIIBI
CBsi3b  Macchl C DJHEprued H  HMMITYJIbCOM
6.4 CBOOO/IHOM YacTHIIBI. DHEPTHUS MTOKOSI CBOOOIHON
YaCTHIIBI
7 KBAHTOBAS ®U3UKA
#i#Par###JIEMEHTBI KBAHTOBOM OITTUKU
@®oronel. dopmyna Ilnanka cBaA3M dHEpPruu
71 7.1.1 (hoTOHA C €ro 4acTOoTOH. DHEPrus M HMITYIIBbC
¢dorona

OtkpeiTHe ©  uccienoBanue Gorodrddexra.

12 Ombitet A.T'. Ctonerosa. 3akousl poTodddexra

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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VYpaBuenue OifHmTeiiHa a1 QoTorddexra.

7.1.
3 «Kpacnas rpanuma» ¢porodddexra

714 JaBnerue cBera. OnbitTel [1.H. JIeOGeneBa

7.1.5 XUMHUECKOE NENCTBUE CBETA

TexHuueckue yCTpOIiCTBA: (b oTORIeMEHT,
(dboTomaTynK, coTHeuHas OaTapesi, CBETOIUO]]

CTPOEHHME ATOMA

Mopnens atroma Tomcona. Onbitel Pesepdopaa

7.1.6

7.2.1 10 UCCJIEIOBAHUIO CTPOEHUS aToMa.
IInanerapnas Mmonensb aTomMa

IToctynatel bopa. M3nydeHue u MOIIIOLIECHHE
299 (OTOHOB TIPH TIEPEXOE aTOMa C OJHOTO YPOBHSI
o SHepruM Ha Japyrou. Buusl crekrpoB. Crekrp

YPOBHEW dHEPrUu aToOMa BOJOpPOAa

79 BonHoBbie cBolicTBa yactul. BonHel ne bpoitns.
' 7.2.3 KopmyckynsapHo-BoIHOBOM Tyaau3M.

Jndpakius 3JeKTPOHOB Ha KpUCTallIax

CrioHTaHHOE n BBIHYXXICHHOC H3TYy4YCHHUC.

7.2.4 .
YcTpoiicTBO M mpuHLKI paboTHI J1a3epa

TexHuueckne  yCcTpOMCTBa: CIIEKTPAJIbHBII
7.2.5 aHanu3  (CHEKTPOCKOM), Jia3ep, KBAHTOBBIN
KOMIIBIOTEP

796 [IpakTuueckue paboTHI. Habmonenue

JINHEMYaTOro CIeKTpa
ATOMHOE A1PO

Mertoabl HaOII0ICHUS u perucTpanuu
3JIEMEHTaPHBIX YaCTHUII

7.3.1

OTkphITHE paaruOaKTUBHOCTH. OnbITHI
Pezepdpopra mo  ompemeneHMI0O  COCTaBa
7.3.2 paauoakTUBHOrO M3nydeHus. CBoicTBa anbpa-,
oera-, raMMa-u3JIyqdeHusl. Bnusaue
PaOaKTUBHOCTH Ha )KUBBIE OPTAHU3MBI

7.3 OTtkpeiTHE TpOTOHa U HelTpoHa. Hykmonnas
7.3.3 Mozenb sapa [erizeHOepra — MBaHeHko. 3apsj
sapa. MaccoBoe uncio aapa. M3otomnsl

Anbda-pacnan. DJIEKTPOHHBIA M TIO3UTPOHHBIHN
7.3.4 Oera-pacma. I"amma-u3nyuenue. 3aKoH
PaaroaKTHBHOIO pacraja

3Hepr1/151 CBsI31 HYKJIOHOB B A ApPC. HHCpHBIe CHIJIBI.

7.3.
35 Hedekt maccol siapa

7.3.6 SAnepubie peakiuu. JleneHue U CUHTE3 saep

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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SAnepHbi  peakrop. TepMOsSACpHBIA  CUHTES.
7.3.7 [TpoGeMbl ¥ TEPCIIEKTUBHI SAIEPHON YHEPTETUKH.
DKOJIOrMuecKre acleKThl AJIepHON SHEPTETUKH

738 OnemeHTapHble YacTUIlbl. OTKPHITHE O3UTPOHA.

O yHAaAMEHTAIIbHBIE B3AUMOJAECHCTBUS

739 TexHuueckue yCTpONCTBA: AO3UMETP, KaMmepa
h Bunscona, sipepHslil peakTop, aToMHast 6oMba

2310 [IpakTuueckue pabothl. McciaemoBaHue TPEKOB
o yacTuil (110 TOTOBLIM (oTOrpadusim)

OJIEMEHTBI ACTPOOU3MKHU

Bun 3Bé3mHoro Heba. Co3Besnus, sipKue 3BE3BI,
IUIAHETHI, UX BUJIUMOE JIBHIKEHHUE

8.1

Conneunast cucreMa. [lnanersl 3eMHON TpYIIIBL.
8.2 [InaHeTbI-TUraHTbl ¥ UX CIIYTHUKH, KapJIUKOBBIE
raHeTsl. Manbie Tena COIHEYHON CUCTEMBI

Comnnue, ¢orocpepa u armochepa. ConHeuHas
aKTHBHOCTb

8.3

8.4 Uctounuk sneprun ConHua u 3BE€311

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH: Macca,
CBETUMOCTD, paauyc, TeMIiepaTypa, 150.4
B3aMMOCBs3b. JlnarpaMMa «CreKTpajibHbIN Kilacc
8.5 - CBETHMOCTEY. 3BE31BI TJIaBHOM
IIOCIIeJOBATEIIFHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» 1 3BE3T rJIaBHOM
MOCJIE JOBATEIHLHOCTH

#H##Par###BuyTpeHHee CTpOEHHUE 3BE31.
8.6 CoBpeMeHHbIe MIpe/ICTaBICHUS 0
' IIpOUCXOXAeHUN U 3Bomonuu ConHua MU 3BE3.

DTanbl )KA3HU 3BE3]

Mneunsiii [1yts — Hama [Nanakruka. CinpanbHas
cTpykTypa ['amakTuku, pacnpeneneHue 3BE3,
8.7 rasa u neid. [lonoxenue u amkenue CoaHIA B
lNanakrtuxe. [Tnockas u chepuueckas
noacuctemsl ['anakTrku

Tunsl ramakTuk. PaguoramakTMKu M KBa3aphl.

8.8 N
UYEpHble AbIPHI B sipax rajJakTHK

Bcenennas. Pacmmpenue Bceenennoil. 3akoH
Xab0ma. Paszberanue ramaktuk. Bospact wu
8.9 panuyc Bcenennoili, Teopus bosbiioro B3phiBa.
Mopens «ropstueit  Beenennoin». PenukroBoe

HU3JTyUYCHUC
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Macmrabnas CTPYKTypa Bcenennon.
8.10 Meraranaktuka.  Hepeménubie  mpoOiembl
aCTpOHOMUU
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IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3VJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TPpeOOBaHMSI K NPEAMETHBIM pe3yJbTaTaM
NpoBepsieMoro OCBOEHHS OCHOBHOM 00pa30BaTe/IbHON MPOIrPaMMbI CpeHero
TpeGoBaHus o01ero odpasoBanus

1 ChopMupoBaHHOCTL YMEHUH pacro3HaBaTh (U3HUYECKUE SIBICHHUS
(mporiecchl) U OOBSICHATH KX HA OCHOBE M3yYCHHBIX 3aKOHOB

BJ'IaIICHI/IC OCHOBOIIOJIararommuMun (bl/ISI/ILIeCKI/IMI/I IOHATUAMU U

BEJIMYMHAMU, XapaKTEPU3YIOUUMHI (PU3NYECKHE MPOIECChHI

ChopMupOBaHHOCTh YMEHUIH TNPUMEHSATh 3aKOHBI KJIACCHYECKOU
MEXaHHKH,  MOJIEKYJISIPHOMN GU3MKM U TEPMOJUHAMUKH,
ANIEKTPOIMHAMUKH, KBAHTOBOW (PU3WKU JJIsl aHAIHM3a U OOBSICHEHHUS
SIBJIEHU MHUKPOMMPA, MAKpOMHpA U MEraMupa, pa3jauyaTb yCIOBHUS
3 (rpaHHIIBL, 00TACTH) TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB, TOHUMATh
BceoOIHil xapakrep (GyHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYCHHOCTH
UCIIONB30BAaHUSI YACTHBIX 3aKOHOB; aHAIN3UPOBATh (PU3UYECKHE
MPOLIECCHI, HCMOJb3yS  OCHOBHBIE  TIOJIOXKEHMS, 3aKOHBl U

3aKOHOMEPHOCTH

ChopMupoBaHHOCTh YMEHHSI pa3NuyaTh YCJIOBUS HPUMEHHMOCTU

Mojenel (GU3NIECKUX Tell U MPOIIECCOB (SBJICHUN)

CchopMHpOBaHHOCTh YMEHHUS peIIaTh PAacYETHBIE 3aJauyd C SBHO
3aJJaHHOW M HESBHO 3aJaHHON (PU3MUECKON MOJIENbIO: HA OCHOBAaHUH
aHaJM3a YCIOBHMS BBIOMPATh (U3UUYECKUE MOJEIH, OTBEYAIOIIHE
TpeOOBaHUSAM 3aJauu, IIPUMEHSITD b opmybl, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MUYECKUX TEOpUH  mpu
UCIOJIb30BAaHUM  MaTE€MaTHYECKMX METOAOB pELICHUS  3anad,
IPOBOAUTH  pacdy€Tbl HA OCHOBAHHMM MMEIOIIMUXCS  JaHHBIX,
aHaJIM3UPOBaTh PE3YyIbTaThl U KOPPEKTUPOBATh METOJbI PELIEHUS C

y‘léTOM MOJIYYCHHBIX PE3YJIbTATOB

Pemarp kauecTBeHHBIE 33/1a4u, TpeOyIOIMe NPUMEHEHUS 3HaHUN U3
pasHBIX pa3JesioB MIKOJIBHOIO Kypca (U3UKU, a TaKKE MHTErpaluu
6 3HaHUW U3 JIPYTUX TMPEAMETOB €CTECTBEHHOHAy4YHOI'o IIMKIIA:
BBICTpAaUBaTh JIOTMYECKYIO IIETOYKY pACCYXIEHUH € Omopoi Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMECPHOCTHU U (bI/I3I/I‘IeCKI/I€ SABJICHUSA

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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Bnanenne  OCHOBHBIMH ~ METOJAaMH  HAy4YHOrO  IO3HAHUS,
UCTOJNBb3yeMbIMH B (PU3HMKE: TPOBOIUTH MpPsIMbIE U KOCBEHHbIE
U3MepeHus: (U3NYECKUX BEJIUYMH, BBIOMpas ONTHUMAJIbHBINA CIIOCOO
M3MEPEHUS U MCIIOb3ys U3BECTHBIE METObI OLIEHKH MOTPEeIIHOCTEH
U3MEpEeHUl, MPOBOAUTH MCCIIEIOBAHUE 3aBHCUMOCTEH (hru3nyeckux
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX HM3MEpEHUHl, OOBICHATH
MOJYYEHHBIE PE3YIbTAThl, UCTIONIB3YS (PU3NUECKUE TEOPUH, 3aKOHBI U
MIOHSATHS, U JIENaTh BBIBOJIBL; COOJIIOIATh MpaBHiia 0€30MacHOrO Tpyaa
IIPU IPOBEICHUN MCCIIEIOBAHUIN B paMKax y4eOHOI 0 3KCIIepUMEHTa U
y4eOHO-UCCIIEIOBATEILCKOM ~ AEATENIBHOCTH € HCIIOJIB30BAaHHEM
IUQPPOBBIX ~ M3MEPHUTEIBHBIX  YCTPOMCTB M JIaODOpaTOPHOIO

obopyaoBaHUs

ChopmMupoBaHHOCTH ~ YMEHHI  aHaJIM3UpPOBaTh W  OIICHUBATH
MOCJIC/ICTBHSI  OBITOBOM M MPOM3BOJCTBEHHON  JEATEIHHOCTH
YeJIOBEeKa, CBS3aHHOW C (M3MYECKUMHU TIPOIECCaMH, C TO3UIIUN
8 AKOJIOTHYECKON 0€30MacHOCTH; TPEACTABJICHUN O palluoHATHBHOM
MPUPOJONIONF30BAHUM, a TaKXKE€ Pa3yMHOM  HCIOJH30BAHUH
JIOCTMKEHU HAyKM W TEXHOJIOTUW JUIsl NaJbHEHIIEro pa3BUTHS

YeJI0BEYECKOro 00IecTna

OBnageHue pa3IUYHBIMU croco0amMu paboThl ¢ UHGpOpMaUe
(U3NYECKOro CconepKaHusi C HCHOJIb30BAHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHH KPUTHUYECKOIO

aHaJIM3a U OLIEHKHU JIOCTOBEPHOCTH MOIydaeMoi HHPOpMaLIUU

CdopmupoBaHHOCTH YMEHHUW TPUMEHSATH  OCHOBOIIOJIAraIOIINe
ACTPOHOMHUYECKHE TIOHSATHSA, TEOPHMH M 3aKOHBl ISl aHaIW3a |
10 00BsicHeHHsI (PU3UYECKUX TPOIECCOB, TPOUCXOISIINX HA 3BE3/1aX, B
3BE3IHBIX CHCTEMaX, B MEXTaJaKTHUYECKOW Cpene; IBUIKEHUS

HeOECHBIX TeJl, DBOJIIONMY 3BE31 1 Beennennom
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D
11O PU3UKE

Kon
Konx .
pasneJa/r IIpoBepsieMblii 371eMeHT coaepKaAHUA
3JIeMEeHTa
eMbI
1 MEXAHUKA
11 KNMHEMATHUKA
111 MexaHnueckoe JBUKCHHUE. OTHOCHUTENBHOCTH
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KpuBonuneiinoe npuxenue. [[BrkeHne MarepuanbHOU

VYrii0Bas v TuHEHAs CKOPOCTh TOYKU
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w=— =21V
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1.1.9 .
JIBIDKEHUE TBEPJIOTO Tela
1.2 JMHAMUKA
191 Nuepimansuble  cucteMbl orcuéra. [lepBwiid  3aKkoH
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3akoH BCCMUPHOI'O TATOTCHUSA: CUJIBI IPUTSXKCHUA MCKIAY

TOUYCYHBIMU MAaCCaMH PAaBHBI

mim,
F=6—p
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GMm
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Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus: CKOIbKEHHUS:
FTp = uN
F
P
uUN
1.2.8
Cuna TpeHus OKos:
Ep, < uN
F
™
<
uUN
Koaddunuent tpenus
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F
MoOMEHT CHJIbI OTHOCUTEIBLHO OCH BpallCHUA:

M| = FI, roe | — muedo cust
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F
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F
OTHOCHTENFHO  OCH, Tpoxojsmeid uepe3 Touky O
MEePHEHANKYIAPHO PUCYHKY
enTp macc Tena. LleHTp Macc cUCTEMBI MaTepUAIBHBIX
TOYEK:
myry + myry+...
r]_l.M. =
my + m, +...
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(g = const)

const)
HCHTP MacCC TCJia COBIIAAACT C €0 HECHTPOM TAKCCTU

VYcnosus paBHoBecus TBEépaoro tena B MCO:

[M,+M, +...=0
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#1.4.4 Pabota cuibl Ha MaJIOM TIEPEMEIICHHH
A=|}?'|-|.-j.f'|-c05 a=F, -Ax
a F
0]
MOLTHOCTE CHJIBL:
€CJIH 3a BpeMs
At
145
At
paboTa CUJIBI U3MEHSETCS Ha , TO MOIITHOCTh CHJIBI
Ad
P=— =F-v-cosa
ﬂf Ar—
148 Kunernueckas sHeprusi MaTepuaibHON TOUKH:
T mv?  p2
B =5~ = o
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3aK0H U3MCHCHHS KHHETHUSCKOM OHCPIrun CUCTCMBI

MaTepuanbHbIX Touek: B MCO AExkuua = Al + A2 + ...

[ToreHumnanbHas SHEprust:
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210TEHI]
AE

MOTEHI]

IToTeHnuanbHas YHEPrus MaTepUuaIbHOU TOYKHU B
OJHOPOJHOM II0JIE TSXKECTH:

EHOTeHu = mgh
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[ToreHumanbpHas YHEPTUS YIPYTO 1eOPMUPOBAHHOT O

Tela.
kx?
E noTeHn, — 2
E
TIOTEHI
2
kx

3aK0H U3MEHEHUSA U COXpaHCHUA MEXaHUYECKON OHCPIruun:
Euex = Exem T Enoresm.

1438 B IICO AE,ex = Ascex senorerm. cum

B IICO AE,ex =0, eC Agcex menoresn. cax = 0

1.5 MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI
['apmoHnueckue  KoneOaHWs  MaTepUATbHOW  TOYKH.
151 Avmumityga u ¢aza  konebanuil. KuHemaTnueckoe
OIHACaHUeE:
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a(d=(v, ), =—o'x) =a +a'x=0,
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I[I/IHaMI/IquKOC OIIMCAaHHUC:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k
mao
2
. OTO 3HAYUT, YTO
E, = —kx.
F
X
—kx.
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CBsi3p aMILTUTY/IBI KONEOAHUI CMEUICHHsI MaTepUaTbHOM
TOYKH C aMIUIUTyJaMH KojeOaHuil e€ CKOpocTH U

YCKOPCHUS:

U =4, a_ =04

[Tepuroa u yactoTa KoaeOaHUIA:

HepI/IO,Z[ MaJIbIX CBO60,[[HLIX KoJIeOaHMI MaTeMaTHYCCKOr O

MasiTHHUKaA.

15.2 ]
IF=2m |—

£
[Tepron cBOOOAHBIX KONEOAHUH MPYKMHHOTO MAasSTHUKA!

m
T =21 |—

k

Bremnyxaenneie  koneOanus. Pesonanc. Pe3onancHas

15.3
KpHBas
[lonepeunbie u  mpomonbHbie  BOJAHBL.  CKOPOCTH
pacrpoCTpaHEHHUs U JJIMHA BOJHBI:
v
A=vl =—
v
A
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3.2 3AKOHBI ITOCTOSAHHOI'O TOKA
Cuna Toka:
=2
3.2.1 Aty 0
IMocrostaubIi TOK: | = const

Jnst moctosiHHOTO TOKA ( = It

YcaoBus CYHICCTBOBAHUA SJICKTPUUICCKOT'O TOKA.

3.2.2
Hanpsoxkenne U u OJIC E
3akoH OMa /17151 yyacTKa LEenu:
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COIMPOTUBJICHUA OJHOPOAHOI'O IMIPOBOAHUKA OT €ro AJIMHBI

n CCUCHUs. y]leJ'II)HOG COIIPOTUBJICHHUEC BEIICCTBA.
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ACTOpOHHI/IXCI/IJI
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3.3.3 IBIsina.
, TJIE 0 — YTOJI MEXTy HAaIlPaBJICHHEM ITPOBOHHIKA H
BEKTOPOM

v

Cuna HopeHua, et HaIllpaBJICHHUC U BCJIIMYMHA!
3.34

Fiop =1 q | vBsina

JOKYMEHT NOANUCAH 3NEKTPOHHOM NOANUCKHIO

rTOCYAAPCTBEHHOE BHOMKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.25 09:45 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




Jlop

[qlvBsino
/i€ 0. — YroJl MEX]ly BEeKTOpaMu

v

JIBmkeHre  3apsHKEHHOM 4YacTHUUbl B OJHOPOIHOM
MAarHuTHOM IIOJIe

3.4 OJIEKTPOMATHUTHAA MHAYKIMA

IToTok BEKTOpa MarHUTHOW UHIYKLIUU:
® = B,,S = BScosa

o
34.1
B
n
o
R o)

[OKYMEHT-ROARMEAHSAEKTPOHHOWU-ROARNELIO
FOCYOAPCTBEHHOE BHODKETHOE OBLLEEOBPA3OBATEJIbHOE 01.09.25 09:45 (MSK) Ceptudukat 1694D4352E31D15D68FO0ED1FEBEOFDC

YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.
KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




BScosa

3.4.2 SABnenue anekTpoMarauTHOM HHAYKIHUH. DJIC nHIyKITUN

3aKOH 3JeKTpOMarHuTHOW MHAyKuuu dapajes:

3.4.3 :_ﬂ_@ =@
At Af—

D/IC uHAYKLIUH B TIPSIMOM MTPOBOAHHUKE JUTHHOIA |,

ABKYIIEMCS CO CKOPOCTBIO

>

v
\Y
3.4.4
L)
(
\'
|

JOKYMEHT TIOAMCAH SMEKTPORHOV TIOAMACHIO

rTOCYAAPCTBEHHOE BHOMKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.25 09:45 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




)

Blvcosa

B OJIHOPOJTHOM MarHUTHOM T1oJe B:
| E; |I= Blvcosa

, TJIe 0. — YroJl MeXay BeKTopoM B 1 HopManbio

K IIJIOCKOCTH, B KOTOPOI1 Jie)KaT BEKTOPbI

>

n

>
>

luv

; €CITH

JOKYMEHT NOANUCAH 3NEKTPOHHOM NOANUCKHIO

rTOCYAAPCTBEHHOE BHOMKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.25 09:45 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop

Ceptudukat 1694D4352E31D15D68FO0ED1FEBEOFDC




TO

Blv

| E; |= Blv

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

rTOCYAAPCTBEHHOE BHOMKETHOE OBLLIEOBPA30OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.
KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop

01.09.25 09:45 (MSK) CepTudmkat 1694D4352E31D15D68FI0ED1FEBEOFDC




345 [IpaBusio Jlenna
NHAyKTUBHOCTB:
L )
T
L
|
3.4.6
D
, i @ = LI.
Camonnaykuud. 9/IC camonHayKuuu:
AT
— — r
Y P
)
DHeprus MarHUTHOTO TOJIST KaTYIIKU C TOKOM:
W = LI?
L=
W
L
3.4.7
2
JOKYMEHT TIOAMCAH SMEKTPORHOV TIOAMACHIO

rTOCYAAPCTBEHHOE BHOMKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.25 09:45 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




LI

3.5 OJIEKTPOMAI'HUTHBIE KOJIEBAHN A 1 BOJIHbI

Konebarenbupiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE

KoJieOaHUs B UIeaTbHOM KOJIeOaTeIbHOM KOHTYpE:
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OpUEHTAllMsI BEKTOPOB B JJIEKTPOMArHUTHOW BOJIHE B
BaKyyMe:

E1Blc
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356 [Ixana BIIEKTPOMATrHUTHBIX BOJIH. ITpumenenue

SJICKTPOMATrHUTHBIX BOJIH B TCXHUKC U 6BITy

3.6 OIITHUKA

36.1 [IpsmonuHeitHOe pacnpOCTpaHEHHE CBETa B OAHOPOIHOMN
cpene. Todeunslii uctouynuk. JIyd cBeta

3aKOHBI OTPAKEHUS CBETA.
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3aKOHBI IMPCIOMJICHUA CBCTA.
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TOUYKU U OTPE3Ka MPSMON B COOMPAIOIINX U PACCEUBAIOIINX
JMH3aX U UX CHCTEMaxX

36.9 doroamnmapar Kak oONTHYeCKUH mpubop. [ma3 kak
OIITUYECKasl CUCTEMA
Wnutepdepenmust  cBera.  KorepeHTHbIE  HCTOYHUKH.
VcnoBus HaOMOAEHUS MaKCUMyMOB M MHHHMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT [JBYX CHH(a3HbIX
KOT€pPEHTHBIX HCTOUHUKOB:
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(ortona
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I[aBJ'IeHI/Ie CBCTa Ha IMOJTHOCTBIO OTpaXaroliyro
MMOBCPXHOCTH n Ha ITOJIHOCTBIO IOrJIomaruryro

MMOBEPXHOCTH

4.2 OU3NKA ATOMA

42.1 [TnanerapHas Momenb aToMa

[Toctynatet bopa. U3nydenue u mormnomenue (GpoToHOB
IIpU TIepeXo/ie aTOMa C OAHOT0 YPOBHS SHEPTUU Ha IPYTOM:

4.2.2 j}vm” = ’Fi = |En —E

Y

m |

JInHelyaTeie CIIEKTPBI.

CriexTp ypOBHEH 3HEPruu aToMa BOJOpoJa:

423
—13,65B
E, =222 5-123 .

n*

4.3 OU3NKA ATOMHOI'O APA

431 Hyxnonnas mozaens anpa ['eiizen0epra — MBanenko. 3apsia
o sapa. MaccoBoe uncio saapa. M3oTomsl

PannoakTUBHOCTE.
Anwda-pacnan:

A A4 4

7 X—>,Y+ ;He

bera-pacnan.

DIIeKTPOHHBIN B-pacnan:
4.3.2

A A 0 -
X =7 Y+ je+v,
[Tozutponnslii B-pacman:

A A O
sX—=Y + jE+ v,

raMMa-I/ISHy‘IeHI/IC

3aKoH paaMo0aKTUBHOIO pacraja:
-t

433 N(t) = Ny * 2T

AR

N(t)
ﬂOKyM_EHT I'I(\’I:I“I'IIAFAH SNEKTPOHHOWU I'I(\ﬂl'le‘l-.ln
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ITycte M — Macca paaroakTUBHOTO BeliecTBa. Toraa

-t
m(t) =mgy* 2T

m(?)

T

ﬂoKy EHT AOAFHACAH S AEKTRPOHHO!
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4.3.4 SInepHble peakuuu. JleneHne U CUHTE3 sSAep
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI Ul YYEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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