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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeaHero oOiero oOpa3zoBaHuUs
pa3paboTaHa Ha OCHOBE IOJOXKEHHM M TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBarenpbHON mporpaMmmsbl, npeacraBieHHbix B @I'OC COO, a
TaKkke ¢ ydétoMm denepaibHoi pabodeil mporpaMMbl BocnuTaHusi u Konnenuu
npenojaBanus yueObnoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3aINIX
Poccuiickoit ~ ®enepanuu, — peaqu3yIOIIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTPaMMBI.

[Iporpamma no ¢usuke onpenenser 00s3aTeNbHOE MPEIMETHOE COJEPKaHUE,
YCTaHaBIMBAET PEKOMEHYEMYIO MOCIIE0BATEIbHOCTh U3YUEHHUSI TEM U pa3JieioB
y4eOHOTO mpeaMera ¢ y4€TOM MEXKMIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKK y4eOHOro MpOolEecca, BO3PACTHBIX OCOOCHHOCTEH OO0y4YaroIIMXCA.
[Iporpamma mo ¢usuke AA€T MpEACTaBICHUE O IENAX, COACPKAHUH, OOIIeH
cTpareruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIMXCS CpeICTBaMU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJI€HHOM ypOBHE.

N3yuenue kypca ¢usuku yriayOoJEHHOTO YPOBHSI TO3BOJISIET PEaTM30BaTh
3a1ayn MpoeCCHOHATBHON OPHEHTAIIMH, HAMPABICHO HA CO3/IaHUE YCIIOBUH AJIs
NPOSIBIICHUSI CBOMX HWHTEIUICKTYalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJaronmumcsi, KOTOpble HEOOXOMUMBI JUIsl TPOAOJKEHUS 00pa3oBaHHS B
opraHuzanusx Mnpo(ecCHOHaTBLHOTO 00pa30BaHUS [0 Pa3IUYHBIM  (PU3KKO-
TEXHUYECKUM U HH)KEHEPHBIM CTICIIMATbHOCTSIM.

B mporpamme mno ¢Qusmke ompenensoTcs IUIAHUPYEMBIE PE3YJbTaThI
OCBOEHUS Kypca (PU3MKH HAa YPOBHE CPEAHETO 00IIero 00pa3oBaHus: TUYHOCTHBIE,
MeTanpeaMeTHbIe, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HayuHo-
METOJ/IOJIOTHYECKON OCHOBOWM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYaromuXcsi, OCBOMBIINX
nporpaMMmy 1o (U3MKE Ha YpOBHE CpEAHEro oO0mero ooOpa3oBaHus Ha
yriayOnEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[Iporpamma no pu3suKe BKIIOYAET:

IUTAaHUpPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (U3MKHM Ha yriayOoJnéHHOM
YPOBHE, B TOM UYHKCJIE MMPEAMETHBIE PE3YJIbTATHI M0 roj1aM 00yYeHHS;

conepxkanue yueoHoro npeamera «dDu3nkay mo rogam o0ydeHuHs.

[Iporpamma mo ¢usnke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
UCIOJIb30BaHA YUUTENSAMU (DU3UKHU ISl COCTABIICHUSI CBOMX pabOUYUX MPOrPAMM.

[IporpamMma 1o ¢u3KKe HE CKOBBIBAET TBOPUYECKYIO WHUIIMATHBY YUUTEICH U
NPEIOCTABISCT BO3MOXXHOCTUA /Ui peaju3allid Pa3IUYHbIX METOIUYECKUX
NOJIXOJ0B K MpenoAaBaHuio0 (U3UKK Ha YriyOJNEHHOM YpOBHE MpPH YCIOBUU
COXpaHEHHUs1 00s3aTeNbHON YacTH COIep KaHUs Kypca.



®duznka Kak Hayka o HambOosiee OOHIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOTo MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatonieM Mupe. LIKoapHbII Kypc GU3HKK — cUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PHU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeInIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, MOJIyYEHHs] HOBBIX MaTepUajoB C 3aJaHHBIMHU CBoiicTBaMu. M3yueHue
(¢U3MKKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAyYHOMH
KapTUHBI MHUpa oOyuaromierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSATh HAYYHBIN
METO/1 TO3HAHUSI PY BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca pu3KKN Ha YpOBHE CpeIHETO 00IIero o0pa3oBaHus MOJI0KEH
pAI uael, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHIIUIBI €r0 OCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEW KypcC SBISETCS JIOTHUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEWl MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr (u3uueckux Teopuil. Bemymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NOpeAnoNaracT HUCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM oOOIIecTBa, a TaKke C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamMu.

Hoea npuknaonou nanpaenennocmu. Kypc pusuku yriry0i1EHHOTO yPOBHS
IpeanoiaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YyYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBaroTrcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpOICTBa, U
TE€XHOJIOTHUH.

Hoea 3konocuzayuu peanusyercs TIOCPEICTBOM BBEICHHUS DJIIEMEHTOB
colepKaHMUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po0JieM palliOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30MMacHOCTH.

OcBoeHue coJiep>kaHusi MPOTrpaMMBbl MO (HU3HKE JOHKHO ObITH TOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO nmoaxoaa. s pusuku peanuzanus 3THX
IPUHIIMIIOB 0a3UpyeTCsl HAa UCMOJIb30BAHUM CAMOCTOATEIBHOIO 3KCIEPUMEHTA KAK
MIOCTOSIHHO JIeHCTBYIoIEro ¢akropa ydeOHoro mporecca. s yrmyOnéHHOTO
YPOBHS — 3TO CHUCTEMAa CaMOCTOSITEIBHOTO YYEHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOUIETO (DPOHTAJIbHbIE YYEHMUYECKHUE OIBITHI P H3YYEHUH HOBOI'O
MaTtepuaia, jabopaTopHble paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
IBa cmocoba peanuzanuy  (QU3MYECKOro TpakTHKyma. B mepBoMm ciydae
IPAKTUKYM NpoBoAUTCs 100 B KoHue 10 m 11 kmaccos, 1Mb0 mocie nepBoro u
BTOPOTO TIONYTOAWN B KaXJIOM M3 O3THUX KiaccoB. Brtopoit cmocod — 3To
UHTErpanus padoT NpPAKTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboT, KOTOpbHIE
MPOBOJIATCS B Mpoliecce u3yueHus pazzaena (temsl). Ilpu stom mox pabotamu
NPaKTHKyMa TIOHUMAETCsl CaMOCTOSATEIbHOE HMCCIET0BaHNE, KOTOPOE MPOBOAUTCS
110 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHIa O€3 TMOIAroBO HHCTPYKIIHH.

B nporpamme 1o (¢u3Mke cucTeMa YYEHHYECKOrOo H3KCIEpUMEHTa,
7ab0paTOpHBIX pabOT W MpaKTUKyMa MpeACTaBlIeHa €IMHBbIM mnepeuHeM. Bridop
TEMATHKU JI1 STUX BHUJOB YYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBIISAETCS
y4acTHUKaMHU 00pa30BaTeIHHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOypPOYHOTO
IUTAHUPOBAHUST W OCHaleHus kKaOuHera ¢usuku. [Ipm sToM obecnedymBaeTcs
OBJIaJICHME OOYYaIOUIMMHCS YMEHUSMU T[POBOJUTH TNPSAMbIE U KOCBEHHbBIE
U3MEpPEHUs, UCCIEAOBAHUS 3aBUCHUMOCTEH (DU3MYECKUX BEIMYMH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHHWE yAENAETCS PEIICHUIO PACUETHBIX M KAa4eCTBEHHBIX
3apad. [Ipu 3TOM Anst pacy€THBIX 3aa4 MPUOPUTETOM SBIISIOTCS 33Ja4H C SIBHO
3aJIaHHOM M HESBHO 33JlaHHOW (hPU3MUECKOM MOJIEINbI0, TTO3BOJISIFOIINE MTPUMEHSTD
U3yYCHHBbIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOrO paszjelia Kypca, Tak U
UHTETPHUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3fenoB. [[1s kauecTBEHHBIX 3a7ad
IPUOPUTETOM SIBIISIOTCA 3afaHusi Ha OOBACHEHHUE/TIpe/cKa3aHhue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOMIEH KU3HH, TpeOyrolue BrIOOpa
bu3HYecKoi MOJIENH JIJIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOro TMpolecca Kypc (PU3MKUA yriIyOJaE€HHOTO
YPOBHS Ha YPOBHE CpPeIHEro 00IIero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHIX
npenMeTHoro kabunera. B kaOuHere GU3HKKM JOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe OO0OpyJOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MPOrpaMme IO
(bu3MKe YYEHUUYECKUX ONBITOB, JIA0OPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaKXKe IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanlMoHHOEe  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IOCTAaHOBKY
NIEPEYUCIICHHBIX B TIporpaMme 10 (M3HKE KIIOUYEBBIX JEMOHCTpAIUi AJis
UCCIICJIOBAHMSI ~M3yYaeMbIX SIBICHHMA ©  TPOIECCOB, OMIMPHUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE IS YUYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére



OJIHOTO KOMIUJIEKTa Ha JBYX oOOydJarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBaHMS JOJKHBI OBITH MOCTPOCHBI HAa KOMILJIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX INPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIEJISIMU U3y4EeHHS GU3UKHU B 00111eM 00pa30BAHUH SIBIISTIOTCS:

dbopMHpoBaHWE UWHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTyaJlIbHBIX ©  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOje MO3HaHus U (hopMHupoBaHHE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3y4YeHHUs] OCHOB
CTpOEHHUA MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHrue YMEHUN OOBSICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHUI ¥ HAYYHBIX JOKAa3aTEIbCTB;

(¢opMupoBaHHUE NPEACTABICHUNH O POIM (PU3MKK AN Pa3BUTHS JPYrUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTABICHUIM 0 BO3MOXHBIX  cdepax Oynyen
npo(ecCHOHaNBHON ACATENBPHOCTH, CBSI3aHHBIX C (U3UKOW, TOATOTOBKA K
JalbHelIeMy 0Oy4eHHUIO B 3TOM HaIlPaBIICHUU.

JlocTikeHue STUX Ienield obecreunBaeTcsl pelIeHueM CISAYIOIMMUX 3a/1a4d B
npolecce u3yueHus Kypca GU3HKU Ha YpPOBHE CPEIHET0 00IIero o0pa3oBaHus:

IpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX,  BKJIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(YU3UKY;

dbopMHUpOBaHKE YMEHHUM MPUMEHSATh TEOPETUUECKUE 3HAHUS I O0BSICHEHUS
bu3nyuecKux SIBICHUI B MPUPOJAE W JUISl NPUHITHS NPAKTUYECKUX DEIICHUN B
MIOBCEHEBHOM JKH3HHU;

OCBOEHHE CIIOCOOOB pEIICHHs Pa3IWYHBIX 3aJad C SBHO 3aJaHHOU
¢u3nyeckoil Monenblo, 3a/ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHuE
dbu3nueckoil MOJENH, aJeKBaTHOM YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3ajiay
UHKEHEPHOT'O XapaKTepa;

NOHUMaHuEe (U3MYECKUX OCHOB M MPUHILMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYXKAIOLIYIO CPELY;

OBJIAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W MPOBEIACHUS
bu3MUecKMX HSKCIEPUMEHTOB, aHalIM3a W MHTEpHpeTauuud UH(opmanuu,
onpeaeneHus JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3[JaHHE YCJIOBUU JUISl PA3BUTHS YMEHUU IPOEKTHO-UCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodheccCuoHATBHOM A TENbHOCTH, CBI3aHHON
¢ (hU3UKOI.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO yrinyOnéHHBbIA YpPOBEHBb
u3yueHus: yueOHoro nmnpeaMera «®Pu3uka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYAIOMIMMHUCS, TUIAHUPYIOMIMMHU TPOJIOJDKEHNE
00pa3oBaHusI MO CMENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBINA ypOBEHb) HA YPOBHE CPEJAHETO OOIIEro
obpazoBanust orBoauTcst 340 vyacon: B 10 kmacce — 170 yacoB (5 yacoB B HEIENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJACIIO).

[Ipenyaraempiii B mporpamMme 1o ¢uU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
pPOBEICHUS JTA0OPATOPHBIX PaObOT M OMBITOB € YYETOM HMHAWBHAYaIbHBIX
0COOEHHOCTEHN 00yYarOIMNXCS.



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

Pasznes 1. Hay4Hnblii MeTOA O3HAHUS NPUPOABI.

dusuka — pyHnameHTanbHas Hayka o pupojie. Hayunslil MeTo/ mo3HaHus U
METO/Ibl UCCIIEIOBAaHUS (PUBNUECKUX SBIICHUH.

DKCIEpUMEHT U TEOpHsl B Ipolecce Mo3HaHus npuponsl. Habmionenue u
AKCIIEPUMEHT B (PU3HKe.

Cnoco0Obl u3MepeHust (U3MYECKUX BEIMYHMH (AHAJIOTOBbIE W LHU(]POBBIE
U3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHocTyt  w3MepeHuit  Qu3nyeckux BeauuuH  (aOCONOTHAs U
OTHOCHTEJIbHAS).

MopenupoBanue (pU3MYECKUX SBJICHUM M MPOLIECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEpPIIOE TENO, HUJIealibHAsl KUJKOCTh, WJICAJIbHBIA Ta3, TOYECUHBIN
3apsin). ['unoresa. ®u3nyeckuil 3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. Pu3nuecKas
TEOPHs.

Ponp u mecro ¢usuku B (GOpMHUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHHBI
MHUpa, B IPAKTUYECKOUN 1€ATEbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomol, npaKmuKym.

N3mepeHre cwibl TOKAa W HalpsDKEHUS B LENM IOCTOSHHOIO TOKa IpHU
IIOMOIIIM aHAJIOTOBbIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HHU(poBOH naboparopueit no ¢usuke. [Ipumepsl u3mMepeHus
(U3HYECKUX BEIMYMH TP MOMOIIN KOMIBIOTEPHBIX JaTYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanndeckoe aBukeHUE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepHaqbHOM TOYKHM, €ro NPOEKIMH Ha OCH CHCTEMBI
KoopauHart. Tpaekropus.

[lepemenienue, cKopocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX MPOEKLIMH HAa OCH CHUCTEMbl KOOpPJIHHAT.
CrnoxxeHue nepeMeleHni U CI0KEHNE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JIBUYKEHNE. 3aBUCHMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEpPUAIBHON TOYKHA OT BPEMEHHU U MX
rpauKu.

CBobOonHOe majeHue. YCKOopeHue cBOOOIHOTrO majeHud. J[BuxkeHue Tena,
OpOILLIEHHOTO TOJl YIJIOM K TOPH30HTY. 3aBHCHUMOCTh KOOpPAMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPaPUKH.



KpuBonuuennHoe  naBukeHue. JIBMKEHME  MaTrepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuon u yactora oOpaieHus.
[lenTpocTpeMuTeabHOEe (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MAaTEPUATIBHOM TOUKHU.

TexHuyeckre yCTpPOIICTBA W TEXHOJOTMYECKHE MPOLECCH: CHUIOMETD,
JNBIJKCHUE CHApsAIOB, LIEMHbIE, MIECTEpEHYATbIE U PpEMEHHBIE NEepeaayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogens cuctembl OTCUETA, WILTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CriocoObl uccie10BaHusl IBHXKCHHM.

WnnmrocTpanust npeaenbHoro nepexo/ia i \BMEpeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanye NABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTANBHO.

Hanpasnenue ckopocTu mpu ABMKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPUH, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
T€Ja B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3yueHne HEpaBHOMEPHOIO JABUKEHHUS C LEIbI0 OMNpPEEICHUS MTHOBEHHOU
CKOPOCTH.

N3Mepenne yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUHU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTA IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI>KCHUU.

N3mepenue YCKOpPEHUSA CBOOOTHOTO MaJICHUsA (pexoMeHI0BaHO
UCIOJIb30BaHUE IU(GPOBOIA TabOpaTOpUn).

N3yuenune paBwKeHUs Tenla, OpOIIEHHOro Tropu3oHTaidbHO. [IpoBepka
TUIIOTE3bl O TMPSMOW MPOMOPLUMOHATIBHOM 3aBUCHUMOCTH MEXIY JaIbHOCTHIO
MOJIETAa U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydenune IBHXKEHUS Tela MO OKPYXHOCTH C IIOCTOSSHHOM MO MOMYJIO
CKOPOCTBIO.

HccnegoBanue 3aBUCMMOCTH Tepuojaa oOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[Iepspii 3akoH Hprorona. MHepumanbHble cuctembl oTcyéra. [IpuHIMD
otHocuTenbHOCTH ["anmunes. HeunepuuanbHbie cucTteMbl oTcuéra (OmpenaeseHue,
IpPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepro3uiuu CUil.

Bropoii 3akoH HeroToHa 1151 MatepuaibHONU TOYKH.

Tpernii 3ak0oH HproTOHA 1151 MaTepranbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHON H
WHEPTHON MacCCBI.

Cuna TskecTu. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAaJEHUS OT BBICOTHI
Ha/J TOBEPXHOCTHIO IUIAHETBI W OT reorpapuyeckoid IMUPOTHL. JIBMO>KEHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Ttenma, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHHSI CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuiia CONpOTHUBICHUS TNPU JBWKEHUU Tejla B
KUJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHS.

Jasnenune. ['mapocratnueckoe nasnenue. Cuna Apxumena.

TexHu4yeckre yCTPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IMOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGntonenue nBukeHUs Tl B MHEPLUUAIBHBIX M HEMHEPIUAIbHBIX CHCTEMAaX
OTCYETA.

[IpuHIKT OTHOCUTENBHOCTH.

Kauenne pnByx UOWIMHAPOB WM ILIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOJCHCTBYIOLIEM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B NHEPLHHUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

H3mepenune macc no B3auMO/ICMCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U aJCHUN.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHME CHJI TPEHHMSI IOKOSI, KAYEHHSI U CKOJIbYKEHUS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

N3mepenne paBHOJEHUCTBYIONIEH CUJI MPU JABUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUIOTE3I O HE3aBHCHUMOCTH BpPEMEHHU [BIKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

N3ydyeHne ABMKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON yepes
NErKuii OJOK.

N3mepenne xoddduiineHta TpeHHs MO BEIWYUHE YTIIOBOro Koddduimenta
3aBucuMoctu Fp(N).

NccnenoBanue nBmxeHUs: OpycKa M0 HAKJIOHHOW IMIJIOCKOCTH C MEPEMEHHBIM
K03 (PUIIMEHTOM TPEHUSI.

N3ydenune nBuKeHUs rpy3a Ha Baly ¢ TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpHoe Teno. [locTymarenbHoe W BpallaTeIbHOE JIBUXKEHUE
TBEPAOro Tena. MOMEHT CWIIBI OTHOCUTENIBHO OCH BpaiueHus. I[limedo cuibl.
CroxeHne cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEA.

YcroitunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOE PaBHOBECHE.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHYECKUE IMPOLECCH: KPOHILITENH,
CTPOUTEIIbHBIN KpaH, pelI€TYaThie KOHCTPYKLIMH.

Jemoncmpayuu.

VY ci10BUsl paBHOBECHUSL.

Buasl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILCHHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycToMunBOCTH TBEPAOTO TENA, UMEIOILIETO TUIOMIAlb OMOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynbc MmaTepuaabHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPaA MacCC.

Nmnynece criibl 1 ©'3MEHEHUE UMITYJIBCA TETA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

MoMeHT umIynbca MarepualbHOM TOuYkHW. IlpencraBieHne 0 COXpaHEHUH
MOMEHTAa UMITYJIbCA B HEHTPAIBHBIX MOJISX.

PaGota cunpl Ha MaJioM M Ha KOHEYHOM TniepemelneHuu. [ 'paduueckoe
pecTaBlIeHne paboThI CHIIBI.

MOIIIHOCTH CHUJIBL.

Kunernyeckass sHeprusi MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETHYECKOW SJHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnManbHBlE W HENOTECHUMAIbHbIE CWIBL. lloTeHnManbHas >HeEprus.
[ToTennmanbHas 3Heprusi ynpyro nepopmupoBaHHOM NpyskuHbl. [loTeHUMambHas
JHEprus Tena B OJHOPOJHOM TIpaBUTALMOHHOM mnoJje. lloTreHuumanbHass sHeprus
Teda B TPABUTALIMOHHOM I0JI€ OJTHOPOJHOTO I1apa (BHYTpH U BHe miapa). Bropas
KOCMMYECKAast CKOPOCTb. TpeThbsi KOCMHUYECKast CKOPOCTb.

CBsizb pabOThl HEMOTEHIMAJIBHBIX CHWJI C HM3MEHEHHEM MEXaHWYEeCKON
SHEPIUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHyIUd [ WICAUIBHOM KUJIKOCTHM KaK CIIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTONET, THPOCKON, (QUIypHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHNE.

HN3mepenne MOIHOCTH CUJIBI.

W3meHeHue 3Hepruu Tena Mpu COBEPILIEHUH PadOTHI.

B3auMHble mnpeBpanieHUs KMHETUYECKOW W ITOTCHIMAJIbHOW SHEPTHM MHpPHU
JNEUCTBUU HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEePIruM NMpu CBOOOTHOM MaJICHHH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKmuKym.

N3mepenne nmnyiibca Tenna no TOpMO3HOMY ITyTH.

W3mepenue cuibl TIrM, CKOPOCTH MOJENIU 3JIEKTPOMOOMIIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanue coxpaHeHHs UMITYJIbCA ITPU yIIPYTOM B3aUMOJEHCTBUH.

N3mepenre KNHETHYECKON SHEPTUHU TEJIa IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHMSI MOTEHIIMAIbHOW YHEPTUH MPY>KUHBI ¢ pabOTOM CHUJIBI
TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS MPHU ABMKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Pa3znen 3. MousiekyisipHas pu3UKa U TEPMOJAUHAMMKA.

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopull.

OCHOBHbIE TOJOXKEHUA MOJIEKYJIsIpHO-KMHeTnYeckon Tteopun (MKT), ux
onbiTHOe oOocHOoBaHue. Jluddysus. bpoyHoBckoe naBMxkeHHe. XapakTep
JIBWKECHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenn CTpOEHHs TIa3oB,
KHUAKOCTEH U TBEPIBIX Tl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozeneil. Macca u pazMepbl Monekyd (atomoB). KonuyecTBO BeliecTBa.
[TocrosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. lllkana
temneparyp Llenscus.

Mogenp uaeanbHOro ra3a B MOJEKYJSIPHO-KHHETUYECKONM TEOPUU: YaCTHULbI
rasa JIBU>KYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcontoTHas
temrneparypa (mkaia temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B

UJeaTbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
IpeCTaBICHUE U30IPOLIECCOB: U30TEPMa, U30X0Pa, H300apa.

CBsi3p  MEXIy JaBJICHUEM M  CpPEAHEH  KUHETUYECKOW  HJHEprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJ HJIE€abHOTO ra3a (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOpUH UJICATIBHOTO Ta3a).

CBs13b a0COFOTHOM TeMMEepaTypbl TEPMOJIMHAMUYECKONW CHUCTEMBI CO CpeTHEN
KUHETHUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUSA €€ YaCTHIL.

TexHu4yeckre yCTPONCTBA W TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoIy4YeHue HaHOMaTEPUaJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTHUL] BELIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUXKEHUS.

Juddy3us :KUIKOCTEN.

Mogens onbita llTepHa.

[IputsxeHne MOIEKYIJI.

Moaenu KpucTauinuyeCKuX pemeEToK.

HabGnronenue u vicciieoBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKkmuKym.

HUccnegoBanne mnporecca yCTAHOBJIEHUS TEIUIOBOTO PABHOBECHS NP
TEMII000MEHE MEXKTY TOPSUYEH M XOJIOAHOU BOJIOM.

N3yuenne wuzoTepMuueckoro mnpouecca (PEeKOMEHJIOBAHO HCIOJIb30BaHUE
rdpoBoii 1abopatopun).

N3yuyeHnne n30XopHOTO Mporecca.

N3ydenune nzobapHOTO Mporiecca.

IIpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHMYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHHE napaMmeTpsl. [lapamerpsr
TEPMOJIMHAMHUYECKON CUCTEMBI KAK CPEIHUE 3HAYCHHS BEJIMYHUH, OINUCBIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauamo TepmoamHaMuku. (CaMONpPOU3BOJIbHAS — PEAKCALIMS
TEPMOAUHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopene wuaeampHOro ra3a B TEPMOJWHAMUKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—Kitaneipona u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYci10BUSL TPUMEHUMOCTH 3TOW MOJICNIM: HU3Kasi KOHUEHTPALMs YACTHL], BBICOKHE
TeMIeparypel. BeipaxkeHue 1uisi BHyTpEHHEW dHEPTUU OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBa3ucratnueckue u HECTaTHYECKUE MTPOLECCHI.

DneMeHTapHasi paboTa B TepMOauHAMUKe. Beraucienne paboTsl 1Mo rpaduky
npouecca Ha pV-auarpaMmme.

Teronepenaya  kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMMYECKON  cuUCTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIJIONPOBOHOCTD, U3IyUYCHHE.

KomnuectBo Temmorel. TemnoéMmkocTs Tena. YaenpHas ©W - MOJSPHAS
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruiuBa. Pacu€r konmMuecTBa TEIUIOTHI Mpu Temnonepenaye. [lonsrue o0
aauabaTHOM IpoIlecce.

IlepBblii 3aKOH TEpMOAMHAMMKH. BHyTpeHHsAs odHeprusa. KommdecTtso
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHWS  BHYTPEHHEH  DHEpruu
TEPMOJNHAMHYECKON CUCTEMBL.

Bropoii 3akoH TEpMOAMHAMUKH Ui PABHOBECHBIX IPOLECCOB: YeEpe3
3aIJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT
€AMHCTBEHHAs aauadarta. AOCONIOTHAS TeMIepaTypa.

Bropoil 3akOH TEpMOAMHAMMKM Ui HEPABHOBECHBIX  IIPOLECCOB:
HEBO3MOYKHO TIEpe/IaTh TEIIOTY OT 0oJiee XOJIOJHOTO Teja K Oojee HarpeToMy 6e3
komneHcanuu (Knaysuyc). HeobpatumocTs IpUpOIHBIX MPOIECCOB.

[Tpunnune! neictus TeroBbix MamuH. KII/I.

MakcumansHoe 3Hauenue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACTIEKThl MCIIOJIb30BAHUS TEIUIOBBIX ABUrarenci. TeruioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHnueckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, AW3EJbHBIM W KapOWOpaTOpHBIA ABUTraTENU, MmapoBas TypOuHA,
MOJy4YEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHUYECKOTO TOTIUBA JIJIs
BBIPAOOTKHU «TETUIOBOM» U JIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenune Temneparypsl pu aanadbaTtndeckoM pacIlIupeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl U3BMEHEHHS! BHYTPEHHEH SHEPTHH.

UccnenoBanue annadbaTHOTO TIpoliecca.

KomnbroTepHble MOAENH TEIIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomuot, npaKmuKym.

N3mepenue yaenpHOM TENI0EMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO IpoLiecca.

N3yyeHne B3aMMOCBSI3M SHEPTUHM MEXKMOJIEKYJSIPHOTO B3aUMOJCHUCTBUS U
TEMIIEPATYPhI KUTICHUS KUTKOCTEH.

Tema 3. Acpecammnivie cocmoanus eéewyecmea. Pazosvie nepexoowvl.

[TapooGpazoBanue u kKouAeHcalus. VMcnapenwe u kumneHue. Y eiabHas
TeIJI0Ta mapooOpa3oBaHUsI.

Hacpiiennsle u  HeHachllieHHblE mnapbl. KauecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTb
0T 00bEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypPhbl KUTICHUS OT JaBICHUS
B KUJIKOCTH.

BraxxnocTs Bo3yxa. AOCONIOTHASI U OTHOCUTEIIbHAS BIAYKHOCTb.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
KpuctayyioB. [lnaBieHwe W KpucTau3anus. YJIedbHas TEIUIOTa IUIABJICHUS.
CyOaumarus.

Hedopmanuu TBEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nehopmanuii.

TermnoBoe pacmiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacipenne. AHTapMOHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPHUYUHA
TEIJIOBOTO pacCUIUpEeHHUs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTrUn B Pa30BbIX NMEPEX0OIaX.

YpaBHeHuUE TEMIOBOTO OanaHca.

[ToBepxnocTtHOe HaTsKeHHE. KO3 (GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanmuiapasie sBnenus. JlaBneHue noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyJia Jlamaca.

TexHuueckne yCTpOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHI:  KUIKHE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TemnnoBoe pacuinpeHue.

CBoliCTBa HACBIIICHHBIX TTAPOB.

Kunenue. Kunenue npu noHMKE€HHOM JaBJICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.



KanunnspHasie siBneHus.

Monenn HEHbPIOTOHOBCKOM JKHIKOCTH.

CnocoObl U3MEpEeHUSs BJIaKHOCTH.

Hccnenopanue HarpeBaHus U IUIABJIEHUS KPUCTAUINYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Habmronenune mansix aedopmarmii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3mepenne yaenpHON TENMIOTHI MIJIABJICHUS JIbAA.

N3yyeHne CBOKCTB HACBILIEHHBIX TAPOB.

N3mepenne aOCOMOTHON BIAXKHOCTH BO3AyXa M OIICHKAa MacChl MapoB B
NIOMEUIEHNUH.

N3mepenue kod¢pduiineHTa moBepXHOCTHOTO HATSHKEHUS.

Nsmepenue monyns FOnra.

UccnenoBanne 3aBUCMMOCTH  Jnedopmainud  pe3sHHOBOro oOpasma  oT
IIPUJIOKEHHOM K HEMY CHUJIBI.

Pa3znen 4. JaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe none.

OnekTpu3anus Tel U €€ MNpOosBICHUS. OJEeKTpuueckuid 3apsa. /IBa Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHUKHM, MAMDIIEKTPUKH U MOJYINPOBOIHUKH.
DJIEMEHTapHBIM JJIEKTPUYECKUNM 3apsifl. 3aKOH COXPAHEHHUs DIEKTPUYECKOIO
3apsaa.

B3aumopeiictBue 3apsanoB. Toueunslie 3apsaasl. 3akoH KynoHa.

Onektpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpspk€anocts  anexkTpudeckoro  mons. [IpoOubeiii  3apsa.  JIuaum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO 1MoJs. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTh JJIEKTPOCTATUYECKOIO IMOJA. Pa3sHOCT NOTEHIMATIOB M
HanpspbkeHue. [loTeHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM  IOJIE.
[ToTreHnman 3nexkTpocTaTnyeckoro mnosist. CesA3b HANPSYKEHHOCTHU MOJSA U PAa3HOCTH
NOTEHIIMAJIOB JUJISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaK U
HEOJHOPOHOTO).

[IprHIMI Cynepno3uLnN dIEKTPUIECKUX TOJIEH.

[Tone toueunoro 3apsga. [lome paBHOMepHO 3apspkeHHOU cdepol. [lome
PaBHOMEPHO 3apsKEHHOro mo o00béMy miapa. Ilome paBHOMEpPHO 3apsiKEHHOU
OECKOHEUYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTH HJTHX TOJeH U
SKBUITOTEHIIMAIBHBIX IOBEPXHOCTEN.

IIpoBOIHMKH B AIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHUS 3aPsI0B.

JIMDNEKTpUKH B DJIEKTPOCTATUYECKOM  IIOJIE. Judnexrpruyeckas
IIPOHUIIAEMOCTh BEIIECTBA.



Konpencatop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHNE KOHIEHCAaTOpOB. [locnenoBaTenpbHOe cOeqUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBM>KEeHME 3apsSyKEHHOM YaCTULIBI B OJJTHOPOITHOM 3JIEKTPUUECKOM TIOJIE.

TexHuueckre yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOILECCHI: 3JIEKTPOCKOI,
AJIEKTPOMETP, AJIEKTpOCTATHYECKasi 3allluTa, 3a3eMJICHHE SJIEKTPONpUOOpPOB,
KOHJICHCATOpHhI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJICKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3aPSIKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX TUIACTHH.

Mopenb snekTpoctatudeckoro reneparopa (Baun ge I'paada).

[IpOBOIHUKH B 3IIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

YCTpONCTBO U IEUCTBUE KOHAEHCATOPA IIOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTUH, PACCTOSHUS MEXIY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIeKTPUIECKOTO MO 3apsHKEHHOTO KOHIEH caTopa.

3apsiaKa U pa3psiKa KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKmuKym.

OueHka cuil B3auMOJICHCTBUS 3apsHKEHHBIX TEJL.

HaGnronenue npeBpaiiieHust SHEPruM 3apsyKEHHOTO KOHJEHCATOpa B SHEPTHIO
U3IIyYEHUSI CBETOAMO/IA.

N3ydeHne npoTeKaHusi TOKa B LIENH, COJCPKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HoCTH MOTEHIMAIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM CO€IMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. ITocmosannwlil I1eKmpudecKuii mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusi CymecTBOBaHUSI MOCTOSHHOTO AJIEKTPUYECKOro Toka. McTouHMKM
toka. Hanpsikenue U u DJ1C é&.

3akoH OMa J1J1g ydacTKa LeHu.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh COINIPOTHUBJICHUSA
OJHOPOJHOr0 MNPOBOJHMKA OT €ro JUIMHBI U IUIOAAXA IONEPEYHOrO CEUYECHHS.
VY 1e51bHOE COMPOTUBIICHUE BEMIECTBA.

[TocnenoBarenbHOE, MapajuieIbHOE, CMEIIAHHOE COEIWHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBiéHHBIX dekTpuueckux menei. [IpaBmia Kupxroda.



Pabota snexrpuyeckoro Toka. 3akon [xoyns—JIenna.

MOUIIHOCTh 3JEKTPUYECKOTO TOKa. TemioBas MOIIHOCTb, BbIAENseMas Ha
pe3ucTope.

DOJIC m BHYTpEeHHEE COIPOTUBICHHWE HCTOYHHMKA TOKa. 3akoH Oma g
MOJTHON (3aMKHYTOM) 92JIEKTPUYECKOM I1enyd. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3aMbikanue.

Konnencarop B 1ienu mocTOSTHHOTO TOKA.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHMYECKHUE TMPOIIECChl: aMIepMET),
BOJIbTMETP, PEOCTAT, CUETUUK IEKTPUUECKOU SHEPTHUU.

Hemoncmpayuu.

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAINpPSDKEHUS JIsL PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS U CBETOUO/IA.

3aBUCUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTONIEPEYHOT0 CEYEHHUS U MaTepuaia.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONIPOTHUBIIEHUS MPU OCTOSTHHOM
HaIPSHKEHUH.

[Ipsamoe nzmepenune I/1C. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO DJIEMEHTA
Y OIIEHKAa BHYTPEHHET0 COMPOTUBIICHUS.

Cnoco0bl coeTMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

UccnenoBanue pa3zHOCTH MOTEHIIMATIOB MEXKY IMOJIOCAaMH MCTOYHMKA TOKa
OT CWJIbI TOKA B IIEIH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Hccnenoanne cMEMaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3MmepeHne yaenpHOro COpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANPSKEHUS IS JIAMITBI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMTPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ]C rampBaHUYECKOTO 3JIEMEHTAa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKaHUH.

Uccnenosanne pa3HOCTH MOTEHIIMATIOB MEXKIY MOJIOCAMH UCTOYHMKA TOKa
OT CWJIbI TOKA B LIEIH.

Hccnenoanue 3aBUCUMOCTHY MOJIE3HOM MOIIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paziuuHbix cpeoax.

DNeKTpUYecKass MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAMMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTbH CONPOTUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA ANIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u pUMeCHast IPOBOJANUMOCTh
noyynpoBoHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

DIJIEKTPUYECKHM TOK B 3JIEKTPOJIUTAX. IJJIEKTPOJUTHUYECKAS IUCCOLIMALINS.
DnekTponus. 3akoHsl Dapajes s AIEKTPOIU3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIH M HECAMOCTOATEIIbHBIN
paspsia. PaznuuHble TUIIBI caMOCTOSTEILHOTO paspsiaa. Monuus. [lna3ma.

TexHu4yeckre yCTpPOMCTBA M NPAKTUUECKOE MPUMEHEHHE: Tra3opaspsiaHbIe
JaMIIbI, DJIEKTPOHHO-TTydeBas TpyOKa, MOIYIPOBOJHUKOBBIE TMPUOOPHI: THO,
TpaH3ucTOp, (HOTOAMOMA, CBETONMOMA, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA aJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATyPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

CpaBHeHHEe MPOBOJUMOCTH METAIIJIOB U MOTYTPOBOIHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

HaGnronenue snekrposnusa.

N3mepenue 3apsga 0IHOBAJICHTHOTO MOHA.

UccnenoBanne  3aBUCMMOCTU  CONPOTHUBJIEHUS ~ TEPMOPE3UCTOpAa  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

DU3NYEeCKUI TPAKTUKYM.

CnocoObI u3MepeHus: GU3NUecKux BEJIUYUH C HCIOJIB30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTENIHHBIC TTOTPEITHOCTA U3MEPECHUI (DU3NIECKUX BEITHYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHHM, MCCIEAOBAHUN  3aBUCUMOCTEUN
(¢u3MUeCKUX BEIMYMH, NPOBEpPKA MPEIJIOKEHHBIX TMIoTe3 (BBIOOp M3 pador,
OMMUCAaHHBIX B  TEMAaTUYECKUX  paszaenax «YUYEHUYECKUM  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

Me:xxnpeaMeTHbIE CBSI3H.

N3yuenne «kypca ¢usuku yrayoménHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCSA C YYETOM COJACPKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€H C Kypcamu
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nOHAMUA, C6A3AHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
nOo3HaHuA: SBICHWE, HAy4YHbIA (PakT, rumoresa, usnyeckas BEIUYMHA, 3aKOH,



Teopusi, HaONIOJCHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENIb, HU3MEpEHHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPpOBast 1adopaTOpusl.

Mamemamuxka: pelieHHEe CUCTEMbl ypaBHEHUW. JIuHelHas QyHKIMS,
napabona, runep0bosna, ux rpapuku U cBoiicTBa. TpuroHomerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUXKEHUE B KUBOU mpupone, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYKAaroUIEH Cpelbl,
yTUIU3alus OMOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
JIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHDKEHUE W KAITMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B AKUBOU MIPUPOJIE.

Xumuna: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HaHOMATEpHAJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U Ta30B, )KUJKUE KPUCTAILIbI, dJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, MIEKTPOIUTHYECKAS TUCCOLMALMS, FalbBaHUKA, JIEKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpua: BnaxuocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKUUU
(KpOHIUTENH, peméryarble KOHCTPYKLNHN), UCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCJIE€ HAHOMATEepUajoB, U
HAaHOTEXHOJOIHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opa3psAHbIE JIAMIIbI, IOJYPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KJIACC

Paszpneu 4. DiekTpoaMHaMHKa.

Tema 4. Maznummnoe none.

B3auMozeiicTBuE IOCTOSIHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM HMHAYKUMHU. lIpuHoun cyneprnosuuuu
MAarHUTHBIX NOJIEW. JINHMY MarHUTHON UHIYKIIHH.

MarnuTHoe 1oJie TPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHHMKA, KaTYLIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amriepa, €€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBICHUE U MOYJIb. J[BUKEHHUE 3apsSAKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenna.

MaruunTtHOe nosne B BemecTse. PeppoOMarHeTUKH, Mapa- U JUAMAarHETHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPpOHCCChI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MarHMTOB, AIIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
AJIEKTPOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMI  WMHIYKOMM  MArHUTHOTO  MOJS  MOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MArHUTOB.

KapTrna nuHui MarHuTHOM MHIYKIUU MOJIS JTMHHOTO MPSIMOTO MPOBOJAHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Habnronenue ABMKEHUsI MyUyKa JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHumn JNEUCTBUS BJIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanne MarHUuTHOTO MOJISL IOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHKOB.

HccnenoBanune nercTBYSI IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenrne MarHuTHOW MHAYKIIMK Ha OCHOBE U3MEPEHUS CHIIbI AMIIEepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBneHne 2yEeKTpOMarHWTHOM HMHAYKIuU. [IOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKIMu. 3aKoH 3JEKTPOMAarHUTHOM HHAyKuuu Dapajnes.
Buxpeoe anexrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuno Jlenua.

NupykruBHOCTh. KaTymika WMHIYKTMBHOCTM B LIENM IOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIUH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
1€Yb, COJICHOU], 3alllUTa OT JEKTPHU3ALUN TEJ MPU ABUKEHUU B MArHUTHOM MOJIE
3emiu.

Jemoncmpayuu.

HaOnronenue siBieHUs 3JIEKTPOMArHUTHON UHTYKIIUH.

Uccnenosanne 3aBucumoctd OJIC UHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHuTHOIr'O MOTOKa.



[Ipasuo Jlenua.

[Tanenne marauTa B allOMUHHUEBOM (MEIHON) TpyOe.

SBneHne cCaMOMHAYKITUU.

Uccnenosanune 3apucumoctu J/JC caMOMHAYKIMHA OT CKOPOCTH W3MEHEHMS
CHUJIbI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON WHTYKIIUH.

Onpenenenre UHIYKIIMUM BUXPEBOTO MAarHUTHOTO TTOJIS.

UccnenoBanue siBIEHUS] CAMOUHYKIIHH.

COopka Mozienu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3gea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHUS.

INapmonnyeckue konebanus. KnHemaTudeckoe ¥ TMHAMHYECKOE OIMCaHUE.
DHEpPreTUUecKoe OMHUCaHue (3aKOH COXPAHEHHUS MEXaHWYEeCKOW sHepruu). BeiBon
JUHAMUYECKOT0 ONMUCAHUsI TAPMOHUYECKUX KOJeOaHUN U3 UX IHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUS.

Ammnryaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbI KOJEOAHUN HMCXOHOM
BEJTMYHMHBI C aMIUTUTYIaMU KOJIieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon m uvactora koneOanuid. Ilepmom ManbIX CBOOOJHBIX KoJIeOaHHIT
MaTeMaTH4ecKoro wasiTHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTe o 3aTyxaromux KojeOaHusx. BeiHykaeHHbIe kKonebanns. Pe3oHaHc.
Pe3onancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOAHMSI.

TexHuYecKkre yCTPOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauely, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0ye0aTeILHOTO ABMKCHHUS.

HaGnronenue He3aBUCUMOCTH NEPHOJIa MaIbIX KOJIeOaHUN Tpy3a HA HUTH OT
AMILTATYIBI.

WccnenoBanue 3aTyXamux KOaeOaHU 1 3aBUCUMOCTH TIEpHOJIa CBOOOTHBIX
KOJI€0aHHI OT COMPOTUBIICHUSI.

UccnenoBanue kosnebaHUl TIpy3a Ha MAaCCUBHOM TPYXHUHE C IEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN TIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJeOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJTCOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.



N3mepenue mneprona CBOOOJHBIX KOJI€OAHUI HUTSIHOTO W MPYXUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B XOJ€ KOJeOaHU Ha yIPYyroM MOJABECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUM B IPYKUHHOM MasiTHHUKE.

HccnenoBanue yObIBaHUS aMITUTYIbI 3aTyXaIOMIMX KOJICOAHUIA.

NccnenoBanue BRIHYKICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazcnumnple KoneOaAHUA.

Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIE KOJEOAHUS B
uaeasbHoM KosiebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIBI TOKa B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpAaHEHUs YHEPTUU B UACAITBHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaroume AJEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHnbie
JIEKTPOMAarHUTHBIE KOJIEOAHUSI.

[lepemeHHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JEUCTBYIOIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHs] TMPU Pa3IudyHON  popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconmanbHbId NEPEMEHHBIM TOK. Pe3nmcrop, KOHAEHCATOp M KaTyllka
MHAYKTUBHOCTH B LIE€NU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. Pe30HAaHC TOKOB.
Pe3onanc HanpsikeHUN.

WneansHbiit  Tpancpopmarop. IlpousBoactBo, mnepenaya u morpediieHue
AJEKTPUYECKON YJHEPTHUH.

DKOJIOTUYECKHE PHUCKM TpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VCIIOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUYECKHE MPOLECCHI: SJIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTb 4aCTOTBI CBOOOHBIX KOJIEOAHUHM OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'eneparop He3aTyXarOIIKUX IEKTPOMArHUTHBIX KOJIEOAHMI.

Mopeinp 31eKTpPOMarHuTHOTO TeHEPaTopa.

BriHyX/1eHHBIE CHHYCOUIATBbHBIE KOJICOaHusI.

Pe3uctop, kaTyiika MHAYKTUBHOCTH W KOHJAEHCATOP B IIENU IMEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1mocCienoBaTENbHOM COEAUHEHHWHM PE3UCTOPa, KATYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YceTpoicTBO ¥ IPUHINM ISUCTBUS TpaHcpopmaTopa.



Mojienb TUHUY 3JEKTpOIEepeiadn.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomol, npAKmMuUKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne mEpeMEHHOTO TOKA Yepe3 MOCIEAOBATEIbHO COCAMHEHHBIC
KOH/ICHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanme pabOThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMazHUNIHbLE G0JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHS HMX pacrnpoctpaHeHus. llomepeunbie u
npoAojbHbIe BOJIHBL. [leproj, CKOpOCTh pacrnpoCTpaHEHHs W JJIMHA BOJIHBL
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpa)K€HUE, IMpejoMIIeHue, UHTepepeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IymoBoe 3arps3HeHHe OKPYKAIOLIEeH cpebl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS U3IyUYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalsi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  DNMIEKTPOMAarHUTHBIX  BOJH:  OTpPaKEHUE,  TMPEJIOMIICHHE,
HOJISIpU3aIysl, UHTepPepeHus u nudpakuus.

[lkana 371eKTpOMarHUTHBIX BOJH. IIpuMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagoOCBsI3U U TeJeBUACHUS. Pagrnonokars.

DNEKTPOMarHUTHOE 3arPsA3HEHNE OKPYKAIOIICH CPeIbl.

TexHudyeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeJIeBU30p, aHTeHHa, TeiaedoH, CBY-neus,
yJIbTPa3BYKOBasl JUATHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

O6pazoBanue 1 pacpOCTPaHEHUE TOMEPEYHBIX U MPOJAOTBHBIX BOJH.

KoneObmromieecs Teino Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HaGnronenue orpaxkeHus: U NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHny u AuPpakini MEXaHHIECKUX BOJTH.

AKYCTHYECKHM PE30OHAHC.

CBoiicTBa yJabpTpa3ByKa U €ro MIPpUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHU.

HccnemoBanme  CBOWCTB ~ JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npeIoMIIeHUE, oNgpu3anus, Audpakuus, uHTepdepeHITus.

Oo6Hapyxenue nHGHPaAKPaCHOTO U YIAbTPahUOIETOBOTO U3ITYUCHHIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, nPAKMUKym.



N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonHEHOE pacIpOCTPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euyHbIN ICTOYHHK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTeb npesoMieHus. [IocToSHCTBO 4acTOThI
CB€TAa U COOTHOIIEHWE JUIMH BOJIH NPHU IEPEX0J€ MOHOXPOMATHYECKOTO CBETA
4yepe3 IpaHully pas3zena IByX ONTUYECKUX CPE/l.

Xox nydeit B mpusme. [ucnepcusi cBera. CiloxHBIM cocTaB 0enoro cBera.
[Ber.

[TomHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroia noJIHOrO BHYTPEHHETO
OTPaXXCHHS.

CobOuparoniie u  pacceuBarouide JuH3bl. ToHkas mauH3a. DokycHoe
paccTossHME U OINTHYeCKas CWia TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO
pacCTOSTHUSI TOHKOW C(EepUYecKON JMH3BI OT €€ TE€OMETPUU M OTHOCHTEIIBHOTO
IIOKa3aTes MPeIOMIICHUS.

dopmyia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIUH30M.

Xoa ayda, MPOLICANIErO JMH3Y IOJI MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuueckoil ocu. IloctpoeHne wu300pakeHUH TOUKHM M OTpe3Ka MNpsSMOH B
COOMPAIOUIUX U PACCEUBAIOIIUX JIMH3AaX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. a3 kak omTuueckas
cucTema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wurepdepennusi cBera. KorepeHTHble HCTOYHUKH.
VYcaoBusi HaOMIOIEHUS MAaKCUMyMOB W MHUHMMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Krnaccruueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB T@pH NAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckre YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckor, Qoroanmapar, MUKPOCKOI, MPOCKIMOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanue npeoMIIeHUs CBETA.

HaGnronenue nosHOro BHyTpEHHET0 OTpakeHusi. Mojienb CBETOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKOMapauiebHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOTa.

Habnronenue nuarepdepeHinu crera.

Habmronenne 1iBETOB TOHKUX TUIEHOK.

HaGnronenue nudpaxium ceera.

Nzyuenue nudpakiinoHHON pEmETKH.

HaGnronenue nudpakiimoHHOTO CeKTpa.

Habnronenue nucnepcuu cBera.

Habnronenue nonsipuzanuu cBeTa.

[TpumeneHre MONSIPOUAOB VIS N3YUCHHUS MEXAHHUECKUX HAIPSIKEHUH.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

N3mepenne nmokazatens NpeToOMICHHS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BellecTBa (Ha
OpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS paCCEUBAIONTUX JINH3.

[Tonyuyenue n300pa>keHrs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tonydenue nzo0pakeHus B CUCTEME U3 ABYX JIMH3.

KoncTpyupoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpaximm, HTEPPEPEHITNN U TOISPU3AIIN CBETA.

N3yuenune nonspusaiuu cBeTa, OTPaXKEHHOTO OT OBEPXHOCTH TUAJIEKTPHUKA.

N3yuenue nunTepdepeHIinm JIa3epHOro U3JIyYeHHs Ha IBYX IIEIsX.

Habmronenue aucnepcum.

Habnronenue u uccnegoBanue TuPpakiiMOHHOTO CIEKTPA.

H3mepenue TMHBI CBETOBOM BOJIHBI.

[Tonmyyenue criekTpa U3IydeHHUs CBETOAMOA MPH MOMOIIU IU(PPaKIIMOHHON

PELIETKMU.
Pa3znes 6. OcHOBBI cIeIUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.
['pannnbl  NPUMEHHMMOCTHM  KJIACCMYECKOM  MexaHuku.  lloctynarel

CIIEIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  I[IpeoOpaszoBanus  Jlopenma.
VYcinoBue npudMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOS.



TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSKEHHBIX YaCTHLL.

YueHuueckuit SKCIEPUMEHT, 1a00PaTOPHBIC pa0OThI, MPAKTUKYM.

OnpeneneHve UMIMyJbca U SHEPrUU  PEJSITUBUCTCKUX — YacTull (1o
dboTorpadgusM TPEKOB 3apsHIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Pa3nen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBecHOE TemIOBOE M3IyueHHE (U3TyuyeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. 'unoresa [1nanka o kBaHTax.

®oToHBI. DHEPTrUs U UMITYJIbC (POTOHA.

dororpdext. OnbiTel A. I'. CroneroBa. 3akonbl horodddexra. YpaBHeHue
OitamreitHa s hotodddexra. «KpacHas rpanuiay gorodrddekra.

JlaBnenne cBera (B YAacTHOCTH, [IaBJICEHHWE CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). Ombiter I1. H.
JleGenena.

BonHoBseie cBoiicTBa yactull. Bosiabl e bpound. [InvuHa BomHbl ae bpoitns u
pasmepnsl o0JlacTU JIOKaJIM3allMM  JBWXKYyIIeHcs dacTuiel.  KopryckymnspHo-
BOJIHOBOM qyanusM. J(udpakuus 31eKTpOHOB Ha KpUCTALIaXx.

Crnemnduka n3mepeHuit B Mukpomupe. COOTHOIIEHUS HEOMpeaeTEHHOCTEN
I'eiizenbepra.

TexHu4yeckre YCTPONCTBA M TEXHOJOTHYECKHE TMPOLECChl: CIIEKTPOMETD,
¢doTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

dotor(pdekT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEToO (poToadekTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBIEHUSI  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeronuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomut, npaKxmuKym.

Hccnenosanue poropesucropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe HccienoBanus Gorosddekra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO]] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbIThl MO HCCIENOBAHUIO CTpoeHUs artoMa. [lmanerapHas mojenb atroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noryomieHrue GOTOHOB MpU MEPEXOe aToMa
C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Buapl ciektpoB. CiekTp ypOBHEN 3HEPTUH aTOMa BOJAOPOA.

CnoHTaHHOE M BBIHYKJIEHHOE U3Ty4YeHHUe cBeTa. Jlasep.

TexHHUeCcKre YCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBINA KOMIIBIOTED.

Hemoncmpayuu.

Mogens onsita Pezepdopna.

HalGnronenue iMHeyaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Omnpenenenre JUIMHBI BOJHBI J1a3€PHOTO U3TYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

Habmronenue nuHeHyaTOro crekTpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOAA U U3MEpPEHHUE
noctosiHHoM PunOepra.

Tema 3. Duzuka amomHo20 A0Pa u INEMEHMAPHBIX YACHIUY,.

Hyxnonnass mozens simpa ['elizen6epra—lBanenko. 3apsa sigpa. MaccoBoe
yucio sapa. N30Tomnsl.

PannoaktuBHOCTh. Anbda-pacnan. DNEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnaj. ['amma-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnajga. PaauoakTUBHBIE H30TOIBI B IPUPOJE.
CBoiiCTBa MOHM3UPYIOLIETO MW3Ty4YeHUs. BiMsHuE paguoakTUBHOCTH HA KUBbBIC
opranusmbl. EctrecTBeHHBIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext macchl sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. AnepHeie peaktopsl. [Ipobnemsl
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACHEKThl PpPa3BUTHUSA
AJIEPHON SHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTHUL.

OyHIaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoOHBI, ME30HBI U JICITOHBI.
[Ipencrasinenune o CtangaptHoi Moaenu. KBapk-riitooHHasi MOJENb apPOHOB.

@uznka 3a npexnenamu CrangaptHol Moaenu. TéMHas Marepus U TEMHas
SHEPrusl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHu4yeckue yCTpoMCTBAa U TEXHOJOTHYECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, simepHBIi  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomba,
MarHUTHO-PE30HAHCHAs: ToMoTrpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus: 0eTa-4acTUl] ATFOMUHUEM.

Paznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHoMUHU. [IpUMEHHMMOCTb 3aKOHOB (PU3UKH [JIsi OOBSCHEHUS MTPUPOABI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHYECKHX ucchenoBaHuid. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOIBI, PAJHOTEIECKOIBI, BHEATMOC(EepHAst aCTPOHOMHSI.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIAUMOE
JIBUKEHHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Hepruu CoJiHIIa U 3BE3 .

3BE3/1bl, UX OCHOBHbBIEC XapaKTEPUCTUKH. J(MarpaMma «CeKTpalibHbINA KIacc —
CBETHUMOCTb». 3BE3/bl TIJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE
3BE31. COBpEMEHHBIEC MPEJACTABIEHUSI O MPOUCXO0XKACHUU U 3Bomtonuu ColHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3]L.

Mueunsiii I[lyte — Hama I'amaktuka. Ilomoxenue u aBwxkeHue CoiHIA B
lNamaktuke. Tumnbl ramakTuk. PaguoranakTuku ¥ KBa3apbl. YEpHBIE ABIPHI B AIpAX
raJaKkTHK.

Bcenennas. Pacmupenune Beenennoii. 3akon Xab66ma. Pazboeranne ramakTuk.
Teopus bonpsmoro B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macmrabnas ctpykTypa Beenennoit. MerarajgakTuka.

Hepeménnpie npobsieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HaGnronenus 3BE3qHOTO HEOA HEBOOPYKEHHBIM TJIA30M C HCITOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JJIs1 ONpeeNICHUs MOJI0KEHNsI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CeBEpHOro MOJyIIapus U SpKUe
3BE3/ILI.

HaGntonenuss B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTEHM M 3BE3THBIX
CKOIUIEHUM.

Du3nyecKnil MPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEUYUH C MCIOJIb30BAHMEM aHAJIOTOBBIX
U IUGPOBBIX UZMEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIFOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPCHUI (DHU3NICCKUX BEITHYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUM, HCCICIOBAaHUN  3aBUCHUMOCTEH
bU3UYECKNX BEJIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THUIOTE3 (BbIOOp M3 padoT,
ONMCAHHBIX B  TEMATUYECKUX  paszaenax «YUYCHUUYECKHU  SKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTHUKYM).

O06o01maroiiee NOBTOPEHNE.



O06001eHne U cucTeMaTu3alus CoAepX aHus pa3fenoB Kypca «MexaHuKay,
«MonekynspHas Qu3uka U TEpMOAMHAMHUKA», «DJIEKTpoanHaMuKa», «Konebanus
U BOJHBD, «OCHOBBI CHEUHUATBHON TEOPUU OTHOCHUTENIbHOCTHY», «KBaHTOBas
duznkay», « JIEMEHTbl ACTPOHOMHUH U aCTPOPUZHKNY.

Ponp Qusmkn u acTpoHOMHM B DIKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M 3THYECKOHN cepax AEsITeIbHOCTH YEJI0BEKA, POJb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOI HAay4YHOU KapTHHE MUpPa, 3HAUCHHUE OMHCATENIbHOH,
CUCTEMATU3HUPYIOLEH,  OOBSICHUTENbHOM W  MNPOTHOCTUYECKOM  (PyHKUHUU
duznyeckoit TeopuH, posb GU3NUECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 11 kiacce
OCYLIECTBJISIETCS ¢ YUETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, reorpapuu U TEXHOJIOTHH.

Mescnpeomemnple noHaAmMuUA, C6A3AHHBLE C UFYUEHUEM MEMOO08 HAYYHO20
nO3HaHuA: SBICHWE, Hay4YHbIA (PakT, rumoresa, (pusmyeckas BEIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUBpoBast 1adbopaTopusi.

Mamemamuxka: pelmieHUe CUCTEMbl YypaBHEHUH. TpuroHomerpuyeckue
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1I€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaubie >neMeHTapHbIX (QyHKIMA. [Ipu3Haku momOOHUS TPEyTrOJbHUKOB,
oTmpe/eieHre MIOMIAIN IIIOCKUX GUTyp U 00bEMa Tell.

Buonozus: »>nextpuueckue SIBICHHUS B KUBOW NpUpoOJE, KosieOaTelbHbIE
JIBUKEHUS B JKMBOM MPUPOJE, SKOJOTUYECKUE PHUCKH TpU TMPOU3BOJCTBE
ANEKTPOSHEPTHH,  AJIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYyKaroUleldl  cpensl,
yJIBTPa3BYKOBasi JIMarHOCTHMKAa B MEJIWLMHE, ONTHYECKHE SBJIEHUS B JKUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAIIINYECKasi CTPYKTypa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpaJIbHBIN
aHaJIN3.

I'eocpaghusn: marHuTHble MOMIOCAa 3€MIIM, 3aJI€KH MAarHUTHBIX Py,
(doTochEMKa 3€MHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocun: mnpUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoJABUraTeNb SIKOOH, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUHWOHHAs Meub,
JVMHUM 3JIEKTpONepeiay, 3J1EKTPOIBUraTesb, pajgap, paIuonpuEMHUK, TEIEBU30D,
anteHHa, tenepoH, CBYU-meub, ynpTpa3ByKkoBas IUarHOCTHKa B TEXHUKE,



HpOGKI.[HOHHbeI aliapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHUKOBBLIC
HpI/IéMHI/IKI/I, AACPHAA S9HCPICTUKA U 3KOJIOT'MYCCKHUC aCIICKThBI eé Pa3BUTHA.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS yueOHoro mnpeamera «Duznkan
JOJIKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WUIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTallUi, TMO3UTUBHBIX BHYTPEHHHMX  YOEXKJECHHI, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IEHHOCTSAM POCCHUHUCKOrO OOIIECTBAa, PaCHIMPEHUE KUIHEHHOTO
OMBITA U ONBITA ACSATEIBHOCTH B MPOLECCE peaTnu3allid OCHOBHBIX HAIPABICHUN
BOCIIUTATEJIBHOM JIESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHUA:

e C(OPMUPOBAHHOCTh  TIPaXXJAaHCKOM  MO3UIMM  OOy4YAIOIIErocs  Kak
AKTUBHOTO M OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIECTBa;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEUECKUX T'yMaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTbH BECTU COBMECTHYIO JACATEIBHOCTh B MHTEPECAX IPAXKIAAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CAaMOYMpaBICHHH B 00pa30BaTeIbHOU
OpraHu3alNy;

e YMEHHME B3aUMOJICWCTBOBATbh C  COLUHMAIBHBIMM HHCTUTYTAMU B
COOTBETCTBHUH C UX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTH K TYMAHUTAPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCUNCKOU rpakIaHCKOMU WUJICHTUYHOCTH,
NaTPpUOTU3MA;

e I1IEHHOCTHOE OTHOILIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHXKEHHSIM
POCCUHCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEICHUS;

e CIOCOOHOCTBH OIIEHMBATh CUTYallMIO M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HaHHE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUNBOTO OyAyLIEro.

ICTETHYECKOr0 BOCTIMTAHUA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAy4YHOTO

TBOPYECTBA, IPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUS:



WHTEpeC K pa3IudHbIM chepaM MpodhecCHOHATBHON JeATEILHOCTH, B TOM
YHCJIC CBS3aHHBIM C (U3UKOW M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOP OymyIiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
’KH3HEHHBIE IIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO B
o0yacTy GU3MKU HA MIPOTSHKEHUN BCEH JKU3HHU.

IKOJIOI'H4Y€CKOI0o BOCIIMTAHUA

c(hOpPMUPOBAHHOCTh AKOJOTHUECKON KYJIBTYPhI, OCO3HAHHE TJI00ATHLHOIO
XapakTepa SKOJOTMYEeCKUX MpodiieM;

IUIAHUPOBAHUE M OCYIIECTBJIICHHUE JICMCTBUI B OKPYXXAaKIIECH Cpele Ha
OCHOBE 3HAHUA 1I€JI€H YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIMpeHre OMNbITA AESATEIbHOCTH HKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 10 (PU3HUKE.

HECHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAaHME IIEHHOCTU HAy4YHOW AESATEIbHOCTH, FOTOBHOCTH B IMpoOIEcce
U3ydeHUs: (PU3MKM OCYIIECTBISATH TMPOCKTHYIO M HCCIIEI0BATEIHCKYIO
NEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble 1ornueckue aeiicTBU:

CaMOCTOATENbHO  (popMyNIHpOBaTE ©  aKTyaJIU3UpOBaTh MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LEIN JACSATEIbHOCTH, 3a/1aBaTh IMAapaMETpPbl U KPUTEPUHU HX
JIOCTUKECHUS,

BBISBJISAITH 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B PACCMATPUBAEMBIX
(bU3HYECKUX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS! MPOOJIEMBI ¢ YUETOM aHAM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIIBHOCTh, OIIEHUBATh COOTBETCTBUE
pE3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaAJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBaTe/IbCKHeE AeiiCTBUA:

BJIQJICTh HAyYHOH TEPMUHOJIOTHEH, KITFOUYCBBIMH TOHSATHSAMU U METOJIaMHU
bu3HUecKoil HayKH;



BJIAJCTh HaBbIKAMH  Y4EOHO-HCCIIEIOBATEIHCKON u MIPOCKTHOMN
NEeSATeNbHOCTH B 00JAcCTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOWMCKY METOJOB pEIICHUs 3adad  (PU3HUUYECKOro
COJICpKaHUs, TPUMEHEHUIO PA3JIMYHbIX METO/I0B MO3HAHMUS;

BIIQJIETh BHUJAAMHU JAESATEIbHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLUU, TPEe0OPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUECOHBIX
CUTyallUsX, B TOM YHCJIC MPU CO3JaHUM Y4E€OHBIX MPOEKTOB B 00JACTH
busuky;

BBISIBJISITh TMPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3Y €€ pelIeHUs, HaXOJIUThb apryMEeHThl s
JI0KA3aTeNbCTBA CBOMX YTBEP)KJICHUM, 3a/7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJTU3UPOBATH TOJYUYCHHBICE B XOJI€ PEIICHUS 3a/aud pe3yJibTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIJIOBHUSIX;

CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTENbHOU
JEATeIbHOCTH, B TOM YHCIIE TIPU U3YUYCHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;
yMETh TIEPEHOCUTh 3HAaHMS 1O (GU3NKE B TPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00IacTel;
BBIJIBUTAaTh HOBBIC UJIEH, MIPE/jIaraTh OPUTHHAIIBHBIC MOJX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a4l, JOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHHUSI.

Pabora c nndopmanmueii:

BJa/IE€Th HAaBbIKAMHU MOJydeHUs MH(popMaluu (PU3HUECKOTO COJEpKaHus
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISITH MOUCK,
aHaJIM3, CUCTEMATHU3alMI0 M HHTEPHPETALMI0 HHPOPMALUU PA3THYHBIX
BUJIOB U (hOPM IIpe/ICTaBICHHUS;

OLICHHUBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJb30BaTh CPEICTBa HH(OPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 33Ja4 C COOJI0JeHUEM TpeOOBaHUN 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusi, MpPaBOBBIX MU
TUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJIEPKaHUS B PA3IMYHbIX (opMarax C
y4€TOM Ha3zHayeHus HUHGOpMalMM M UENEeBOM ayAUTOpUH, BBIOMpas
ONTUMAJIBHYIO (POPMY MIPECTABICHUS U BU3YyaTH3AIUH.

KoMMmyHMKATHBHBIE YHMBeEpPCAJbHbIE YueOHbIe NeiCTBUA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3MKH U BO BHEYPOUHOU
NEATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud M CMSI4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOUYKY 3PEHMS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCHOJb30BaTh  MpEUMyIIecTBA  KOMaHIHOM U
UHAUBUIYAJIbHON paOOThI;

BbIOMpaTh TEMATHKy U METOJbI COBMECTHBIX ACHCTBHM C y4€TOM OOLIUX
MHTEPECOB M BO3MOYKHOCTEN KayKJIO0T'0 YJIEHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHHU30BBIBATbH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHXKEHHUIO: COCTaBIATh IJIaH
NEUCTBUM, pacCIIpelesATh POJIM C YUETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KAXKJIOTO y4aCTHHUKAa KOMaH/bI B
001Ut pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBATh HUAEH C NO3ULIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYLIECTBJATh IO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3IUYHBIX
CUTyalusiX, IMpOSABIATH  TBOPYECTBO U  BOOOpakeHUe,  OBITH
MHUIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBJISITH  ITO3HABATENBHYIO  JIEATEIBHOCTh B
oOnactTu (U3MKM UM AaCTPOHOMHHM, BBISBIATH MNPOOJEMBI, CTABUTh U
dbopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIbHO COCTABJIAThH IUIAH PELIEHUsT PACUETHBIX U KAUYECTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHHS MPAKTUYECKOW PabOThI C y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPETTOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEATIOYTECHN;

JienaTh OCO3HAHHBIM BBIOOp, AapTYMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (POPMHUPOBAHUIO M TPOSABICHHUIO 3PYIULUUU B 00JACTH
($U3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIHUOHAJIbHbIN HHTEJJIEKT:



JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIaJIETh HAaBBIKAMM [I03HABATEJILHOM peduiekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JCHUCTBUN U MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUIA;

UCIIOIB30BaTh TMPUEMBI pediieKCHu JJi1 OLCHKHW CHUTYallMH, BBIOOpa
BEPHOT'0O PELICHHUS;

YMETh OIIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEIICHUSA IO HX
CHIDKCHUIO;

MPUHMMAaTh MOTHBBI M apryMEHTHI JPYTHX NPU AHAIHU3€ PE3YJIbTATOB
JICSITEIILHOCTH;

NPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JICATEIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mpouecce AOCTIKEHUS] JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI I10
busnke Uil YpOBHSA CpedHero ooOmero oOpa3oBaHus Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS HYMOIMOHATbHBIH UHTEIUICKT, MPEITOJIAr A0
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HaHWS,  BKIIOYAMOIIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HIMOIIMOHAIILHOE COCTOSIHUE, BUAECTh HANPABICHUS Pa3BUTHs COOCTBEHHOMN
SMOIMOHANILHOM c(ephl, OBITh YBEPEHHBIM B Ce0€;

CaMOpETYJINPOBAHUS, BKJIOUYAOIIET0 CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIIOCOOHOCTh aJalNTHPOBATHCS K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH I'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LN
U yCIIeXy, ONTUMHU3M, UHUIIUATUBHOCTh, YMEHHE JI€HCTBOBATH, UCXOIS U3
CBOMX BO3MOXKHOCTEH;

OMIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh IMOHMMATh  3MOLMOHAJIBHOE
COCTOSIHME JpPYTHX, YYHUTBIBAaTh €ro IMpU OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh  BBICTPAUBAThH
OTHOIIEHUS C JAPYTUMHU JIFOJbMH, 3a00TUTbCS, MPOSIBISATH HHTEPEC U
paspemarb KOH(IUKTHI.

INPEAMETHBIE PE3VJIBTATBI



K xonmy obOydenuss B 10 knacce mpenMeTHble pe3yibTaThl HA YTIyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIA:

NOHUMAaTh poOJb (QU3UKK B SKOHOMUYECKOH, TEXHOJIOTMYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOW M 3TUYECKOM cdepax AedaTeIbHOCTH
YEJI0BEKa, POJib U MECTO (PU3UKHU B COBPEMEHHON HAayYHOU KapTUHE MHPA,
3HAUYEHHUE OIMCATENIbHON, CHUCTEMAaTU3UPYIOIIEeH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKON  (QYHKIMHA  (PUBHMYECKOW TEOpUM —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU U TEPMOAMHAMHUKH, POJb (PU3UUYECKON TEOPHUH B
(dbopMUpOBaHUYU TIPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCIOBUS TPUMEHUMOCTH MOJENe (QU3WYeckux Ten u
IpoLIeCCOB (SIBJICHUM): WHEpIMalbHas cUcTeMa OTCcuéTa, abCOIIOTHO
TBEPAOE TENo, MaTepualibHasg TOYKa, PABHOYCKOPEHHOE JBUYKEHUE,
cBOOOAHOE majeHue, alCoMOTHO yrpyras aedopmaius, abCOTOTHO
yHapyroe 1 abCONIOTHO HEYNPYTroe CTOIKHOBEHMSI, MOJIEIHU Ta3a, >KUIKOCTH
U TBEPAOro (KPUCTAJUIMYECKOIr0) TeNa, UACAIbHBIN ra3, TOYCUHBIN 3aps,
OJTHOPOJHOE JIEKTPUYECKOE TOJIE;

pazinyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMU XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHITH MEXAaHMYECKUE TIPOILIECChl U  SIBJICHMS,
UCIOJIb3YsI OCHOBHBIE TOJIOXKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOT0o ABWXKEHUS, (OPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBYKEHUs, npeoOpa3zoBaHus [anmnes s CKOPOCTHM M IEepeMElIeHus,
3akoHbl HplOTOHa, mNpUHIMO OTHOcUTENbHOCTH [anumnes, 3aKoH
BCEMUPHOrO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
SHEPruu, CBSI3b PalbOTHl CHUJIBI C U3MEHEHHEM MEXaHUYEeCKOM 3HEepruu,
yCIOBHSI paBHOBECUS TBEPAOrO Tena), MPU STOM  HCIOJIb30BATh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3oBanuii ['anumes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHWS HMIyJibca U
MEXaHUYECKON SHEPTrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHI U SIBIEHUS, UCIOJIb3YS
ocHoBHble monoxkeHnuss MKT wu 3akoHbl MoJIeKynsapHOW (U3UKH U
TEPMOAUHAMHUKN (CBA3b JAaBJICHUA WJEAJbHOIO Ta3a CO CpeIHEH
KMHETHUYECKOW HHEpPruer TEeIUIOBOro JBUMXKEHHS W KOHUEHTpalueill ero
MOJIEKYJI, CBSI3b TEMIEpPATypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
JHEpPruer TEIIOBOr0 JBUKEHHUS €ro YacTHUL, CBS3b JIABJICHUS WUIEaTbHOIO
raza C KOHLEHTpAIMEe MOJIEKYJI M €ro TEMIEpaTypou, ypaBHECHHUE
MenneneeBa—KnamneiipoHa, TMepBbIi 3aKOH TEPMOAWHAMHMKH, 3aKOH



COXpaHEHUSl PHEPrUU B TEIUIOBBIX MPOIIECCAX), MPU 3TOM HCHOJIb30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
MPUMEHUMOCTH ypaBHeHUd MeHnneneeBa—Knanelpona;

aHAJTU3UPOBATh W  OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHIHAIBHOCTh
AIEKTPOCTATUUECKOTO TMOJISI, MNPUHUIUN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEW, MPHU ATOM YKasbiBas YyCJIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)XK€ MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa i ydacTka
Henu W Ui 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apajes 1J1st 37€KTPoIIn3a);

ONUCHIBATh (PUBMUECKHE MPOIECCHl U SIBJICHMS, HCIOJIb3Ys BEIUYUHBL:
IIEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIBI, JaBJICHUE, IIOTCHUHUAIbHAA DSHEPIUS, KUHETUYECKas
OHEpPrus, MEXaHWYecKas dSHEprusi, padoTa CHUJIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHWJIA TSHKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHHUS, MOIIHOCT,
SHEpPrusi B3auUMOJACHCTBUS Tena C 3eMiéid BOIUM3M €€ MOBEPXHOCTH,
DHEprus ymnpyroi jaedopMmarii MPYKUHBL, KOJIMYECTBO  TEIIOTHI,
abcooTHAs TeMIepaTypa Tena, padoTa B TEPMOIWHAMUKE, BHYTPEHHSS
DHEPTUs HJCATBHOTO OJHOATOMHOIO rasa, paloTa UACAJIbHOIO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEIIOBOrO
JBUTATENS; NEKTPUUECKOE TOJIE, HAMPSKEHHOCTD JIEKTPUUECKOTO MOJIs,
HanpspKEHHOCTh  TOJIE TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKYyM€ M B JHDJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOrO IIOJI,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOJABMXKYIIAs CUJla, CWila  TOKa,
HanpspKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE ydacTKa LEMUA C MOCIEAOBATEIBHBIM U
MapajjIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSACHATHL  OCOOCHHOCTH  MPOTEKaHUSd  (PU3UYECKUX  SBJICHHM:
MEXAaHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YACTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHHE, nuddys3us, ucrmapeHue,
KUIICHUE U KOHJICHCALNs], IJIABJIEHUE U KPUCTAJUIM3ALNsl, HAIPABJICHHOCTh
TeIIoNepeaauu, JIEKTPpU3alns TeJ, SKBUMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
OPYroM C  HCIOJb30BAaHMEM  IPSAMBIX  HM3MEPEHHMM, IIpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl IMOJTYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJE TpaduKOB C Yy4ETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHU, /IeJaTh BEIBOBI 110 PE3yJIbTaTaM
MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPU STOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIICHUBATh AOCOJIOTHBIC U
OTHOCHUTEIbHBIE OTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTH OMBITHI IO MPOBEPKE MPEIJIOKECHHON TUMOTE3bI: MIIaHUPOBATH
AKCTIIEPUMEHT, COOUPATh IKCIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHbIE Pe3yJbTaThl U JIeJlaThb BBIBOJ O CTaTyce MPEHJIOKEHHOU
TUTIOTE3bL;

cobmroiaTh mpaBuia 6€30MacHOro TpyAa MPU MPOBEICHUH UCCIEIOBAaHUIN
B paMKax Yy4ye0HOTO OJKCIEpPUMEHTa, TMpakTUKymMa ©  y4eOHO-
HCCJIEOBATEIIbCKOM W TPOEKTHOM JIESATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a0OPaTOPHOro 000PYAOBAHMS;

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJJaHHOW M HESBHO 3aJaHHOM
¢bu3nUecKkoil MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3Mueckol MojenH, OTBedarolmed TpeOOBaHMUSIM 3ajlayud,
OpUMEHSITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJIAThl
(GU3MYECKUX TEOpPUMl MNpHU HCMOJIBL30BAHUU MATEMaTUYECKUX METOJ0B
pelieHust 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHUU UMEIOIINXCS JAHHBIX,
aHAJIU3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM MOJYYEHHBIX PE3yJIbTaTOB;

peniaTth KadyeCTBEHHbIC 3a7aud, TPeOyIolhe MNPUMEHEHUs] 3HaHUU U3
pa3HBIX pa3JenoB Kypca PU3NKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
NpPEAMETOB €CTECTBEHHO-HAYYHOrO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PacCCyX JCHHI C OMOPOIl Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

UCIIOIB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTEIHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

NPUBOJIUTh TNPUMEPHI BKJIAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATDH MOCIEACTBHUS OBITOBOM M TPOU3BOJICTBEHHOM
NEATeIbHOCTH YeJIOBEeKa, CBSI3aHHOM ¢ (U3HMYECKUMH IIPOIECCaMU, C
MO3UIINI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONOIB30BAHUH, A TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKM M TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
o0111eCTBa;



NPUMEHSTh pa3IuyHble CrOcoObl paboThl ¢ MHGOpMaIel (hU3NIEeCcKOro
collepKaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJB30BaTh COBPEMCHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTUH IS TIOMCKA, TEpepadOTKH W TPEABSIBICHUS YYCOHOU U
HAYYHO-TIOMYJISIPHON WH(MOPMAIH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(hoOpMaIuK, TOJMYYECHHON U3 pPa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJIydacMyr0  WH(oOpManuioo W OICHUBaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSI 3HAHWUH, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

MPOSIBJISTH OpraHU3alMOHHBIC u MO03HABATEIIbHBIC yMEHUS
CaMOCTOSITENIbHOTO ~ MPUOOPETEHUS] HOBBIX 3HAHMM B  MpOIECCE
BBITIOJTHCHHUS IIPOCKTHBIX U y4eOHO-HCCIICIOBATEILCKUX padoT;

paboTaTh B TpPyNIEe C HCIOTHECHUEM pPa3IUYHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYMIBI, PAIIMOHATIBLHO PACIIPEACIATh NEATEILHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OIICHWBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBAIHMIO K Oyaymied mpodeccCHoHaTbHOW AeATEIbHOCTH 110
CIEHHATBHOCTIM (DU3UKO-TEXHUUECKOTO MPOUIISL.

K xonmy obydenuss B 11 knacce mpenMeTHbIE PE3yibTaThl HA YTIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJb  (PU3MKA B OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIMAJILHOM U 3THYECKOU cepax AesTeTbHOCTU YEIOBEKA, POJIb U MECTO
GU3NKKM B COBPEMEHHON HAYYHOW KapTHHE MHUpA, POJb ACTPOHOMHUU B
IIPAKTUYECKOM  JIEATEIBPHOCTH YEJIOBEKA W JAJIBHEWIIEM HAay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OINUCATEIHHOM, CHCTEMATU3UPYIOIIEH,
OOBSCHUTENPHON M MPOrHOCTUYECKOW (YHKUMH (PU3NYECKOW Teopuu —
ANEKTPOJAUHAMUKY, CHEHUATBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
busuku, ponas pusudeckoil Teopurd B (HOPMHUPOBAHUU TPEACTABICHHUN O
bu3nUecKoil KapTHHE MHUPA, MECTO (PU3MYECKON KapTHUHBI MHUpa B OOIIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEJCTaBICHUMN O IPUPO/IE;
pazinyath YCIOBUSI MPUMEHUMOCTH Mojened (uanueckux Tel ¢
IPOLIECCOB  (SIBJICHUI): OIHOPOJHOE AJIEKTPUUYECKOE M  OJHOPOJHOE
MarHuTHOE TOJIS, TApMOHUYECKHE KOeOaHus, MaTEMaTUIECKU MasTHUK,
UJCAIbHBIA TMPYKUHHBIA MAasTHUK, TAPMOHUYECKHUE BOJIHBI, HIE€abHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJIEJIeH aToMa, aTOMHOTO si/ipa 1
KBAaHTOBOM MOJIC/IM CBETA;

paznu4ath ycioBus (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (PU3NIECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb HUCIOJIH30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBJICHHUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJOXKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH U
CHeUuaIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHHS
ANEKTPUYECKOTO 3apsana, cwuina Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B JJIEMEHTE DJIEKTPUYECKOMW IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  IOCTYyJIaTbl  CHEUUAIbHOM  TEOpUHU
OTHOCHUTEJILHOCTU DUHINTEITHA);

aHAJTU3UPOBATH U OOBACHITH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA IS
dotorddexra, mepBpld W BTOpPOW TocTynarsl bopa, mOpuHIMI
COOTHOIIIEHUsS] HeomnpeaenéHHocTel ['eifzenOepra, 3aKOHbI COXPAHEHUS
3apsAI0BOT0 U MacCOBOT'O UMCEN U DHEPTUU B SIACPHBIX PEAKLUAX, 3aKOH
PaIMOaKTUBHOTO pacliajia);

OMHCHIBATh (PU3UYECKUE TMPOIECCHl U SBJICHUS, HCIOIB3YS BEIUYUHBI:
HANPsHKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHIMAN 3JIEKTPOCTATHUYECKOTO
NoJi, pa3HOCTh MOTEHLUUANOB, OAJIEKTPOJABIKYIIAS CUIa, HWHIYKIHUSI
MarHMTHOTO TOJSl, MAarHUTHBIM TMOTOK, cuia AmImepa, UHIYKTUBHOCTb,
ANEKTPOABUAKYIIAS CUJIa CAMOMHAYKIHWH, SHEPrUsi MAarHUTHOrO TMOJs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMMIYJIbC, TIOJHAS DHEPrus,
DHEPrusi TOKOSI CBOOOJHOM 4YaCTHUIbl, DHEPrusi M HUMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsjl Apa, SHEPTHsl CBS3H sIpa;

OOBSCHAT,  OCOOCHHOCTM  MpPOTEKaHUs  (U3UUECKUX  SIBICHUU:
AJIEKTPOMArHUTHASI UHIYKIUS, CAMOUHYKIIMS, PE30HAHC, UHTEPPEPECHITUS
BOJIH, Judpakuus, JTUCHEpPCHUsi, T[OJHOE BHYTPEHHEE OTpa)kKeHHE,
dbotoanektpuueckuii 3ddext (dhororddekr), ampda- u Oera-pacmaabl
sep, raMMa-u3JIydyeHue saep, (PU3NYecKue MNPUHIUIIBI CHEKTPATbHOTO
aHanm3a 1 padoTHI Ja3epa;

ONPEACNATh HAMNPABICHUE HHAYKIWA MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMmniepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHue, CO31aBaeMoe IIOCKUM 3€pKajioM, TOHKOM JTMH30,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JJIA aHaidu3a MW OOBSICHEHUS  (PU3UYECKHX IPOIECCOB,
NPOUCXOMSIIUX B 3BE3JaX, B 3BE3JHBIX CHUCTEMaX, B MEKTaJTaKTUYECKON
cpene; ABMKEeHUSI HEOECHBIX TeJl, HBOJIONNY 3BE3 U BeeneHHoil;
MPOBOJUTh HCCICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU 3STOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCHMOCTH



bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
NOTPEIIHOCTe  W3MEpPEHWid, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCIICJIOBAHMS,

MPOBOJUTh KOCBEHHBIC HM3MEpPEHUS (DU3UYCCKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OLICHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE TMOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MIPOBOJIUTH OMBITHI IO MPOBEPKE MPEUIOKEHHON THITOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAITU3UPOBAThH
NOJTyuYeHHBIE Pe3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MpenIoKEeHHOU
TUTIOTE3HI,

OMUCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUMH;
cobJroaTh mpaBUiia 0€30MacHOTO TPYyJia MPU MPOBEICHUH HCCIIEA0BaHUN
B paMKax y4eOHOro »HKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHo-
UCCIIEJIOBATENIbCKOM M TMPOEKTHOM JIEeATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYAOBAHMUS;

pemiath pacy€THbIE 3aJladyd C SBHO 3aJlaHHOM M HESBHO 3aJaHHOMU
¢usznyecKkoil MOIENbI0: HAa OCHOBAHWM aHaIM3a YCJIOBHS BBIOMPATH
¢usnyeckue MOJeNW, OTBEYAIOIIHe TPEOOBAHMUAM 3aJauM, MHPUMEHSTH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3UYECKUX TEOPH
Opy  HUCIIOJIb30BAaHUM MaTeMaTMYECKUX METOJOB pEIIeHUS  3ajad,
MIPOBOJIUTH PACUEThl HA OCHOBAHWM MMEIOIIMXCS JaHHBIX, aHAIH3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOIBI PEIICHHS C YUIETOM IMOTYUSCHHBIX
pe3yIbTaToB;

pemaTh KadeCTBEHHBbIE 3ajaud, TpeOyrolne MpUMEHEHUs 3HaHUN U3
Pa3HbBIX pa3lieloB Kypca GU3MKH, a TAKXKe MHTETpalliy 3HAHUN U3 APYTHX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
[ETOYKY pacCyKICHUI ¢ ONIOPOii Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJNUTHh TPUMEPHI BKIATa POCCHUCKUX U 3apyOeKHBIX YUIEHBIX-
(GU3UKOB B pa3BUTHE HAYyKHU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON
JCSITEIbHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMMH TMpOIecCaMu, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHATIHLHOM
MPUPOIOTOIH30BAHUN, @ TAK)KE€ Pa3yMHOM HCIIOJIb30BAHUM JTOCTUKCHUHN



HAyKd W TEXHOJOTMH JUIs JajJbHEHIIEr0 pAa3BUTHS YEIOBEYECKOIO
00IIIeCTBA;

OPUMEHSATh pa3iuyHble crocoObl padboThl ¢ MHpopMaleil hu3nIecKoro
COIEepKaHUsl C MCIHOJBb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM JJI1 TIOUCKA, NepepabOTKM M NPEabsIBICHUS YyuyeOHOW WU
HAyYHO-TIOMYJISIPHOU MH(OPMAIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(popMaly, MOJIYYEHHON U3 pa3Iu4HbIX HMCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBATh  MOJy4aemMyl0  HMHQOpPMAIMI0O W  OLEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA MH(POpMaLny;

IPOSBIISATD OpraHu3alMOHHbIE U MO03HABATEIbHBIE yMEHUs
CaMOCTOSATENIbHOIO ~ MPUOOPETEeHUs HOBBIX 3HAHMM B  MpOLECCE
BBITMIOJTHEHMSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TIpyHNe C HCIOJIHEHHEM pa3IUYHbIX COLHAJIbHBIX pOJIeH,
IUTAHUPOBATh PabOTy IPyMIbl, PAMOHAIBHO PAcHpEeieaATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHUBATh BKJIaJ] KaXXIOTO U3
YYaCTHUKOB TPYTIIHI B PEHICHHE PACCMATPUBAEMOM MPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymie mpodeccnoHaabHOM AesITeNbHOCTH O
CHEIMAIBHOCTSIM (PU3UKO-TEXHUUECKOTO MPOoduIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO yacoB D1IeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM Kontpoababie | TpakTaueckue (undgposbie)
n/n | MmMporpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcebl
Paznea 1. HAYUHBIA METO/I IO3HAHWS ITPUPO/IbI
1.1 HayuHnblii MeTO1 TO3HAHUS TIPUPOIBI 6 bubmorexa [OK
' Y A PHPOA https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 6
Pazgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K 1 1
HHEMATHRA 0 https://m.edsoo.ru/f16b68d7
bubmnorexa [JOK
22 | Hmiamika 10 hitps://m.edsoo.n/f16b68d7
n bubnuotexa [JOK
2.3 | Cramika Teéproro Tea > ! https://m.edso0.ny/f16b68d7
bubnmoreka [IOK
2.4 1 1
3aKOHBI COXpaHEHUS B MEXaHUKE 0 https://m_edsoo r/f16b68d7
Hroro no paszneny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHOKHHETUYECKON 15 | bubmmoreka [JOK
' TEOpUU https://m.edsoo.ru/f16b68d7
3.2 Tepmonunamuka. TermioBbie MalTuHbI 20 1 buGnnorexa LIOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

13 ArperatHbpie COCTOSIHHSI BEIIECTRA. 14 bubmnorexa [JOK
' da3oBbIe MEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 49
Paznen 4. 9JIEKTPO/IMHAMMUKA
bu6nmoreka [IOK
4.1 DIEKTpHECKoe o 24 https://m.edsoo.ru/f16b68d7
. . bubmmorexa [JOK
4.2 IToCTOSIHHBIN 3JIEKTPUYECKUM TOK 24 httos:/m.edsoo. ru/fl6b68d7
bubnuoreka [JOK
4.3 TOKH B pasiIHHHEIX Cpejiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 54
Pa3znen 5. PUBMYECKHUU TIPAKTUKYM
N bubnmoreka [IOK
31 PuzHICCKHi IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bubnmoreka [IOK
PesepBHOE Bpemst 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7

11 KITACC

KoanuyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3uesion Kontpoabnbie | TpakTaueckue (undposbie)
n/n | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOJANHAMUKA
bu6morexa [JOK
I MarkurHoe nose 14 https://m.eds00.ru/39859¢f1
12 DJIeKTpOMarHuTHas 13 ) bubmmoreka [JOK
' WH Y KLU https://m.edsoo.ru/39859ef1
Hroro no pazaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [JOK
2.1 Mexannueckue KoneOaHus 10 httos://m.edsoo ru/39859ef1
29 DNEeKTpOMarHUTHHIE 15 bu6nuoreka [IOK
' KoJIeOaHus https://m.eds00.ru/39859¢f1
)3 MexaHudeckue u 10 | bub6muoreka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edso0o.ru/39859ef1
bu6morekxa [JOK
24 | Ommaa 25 : https://m.edsoo.ru/39859ef]
Uroro no pazaeny 60

Pasnea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmoreka [JOK
https://m.edsoo.ru/39859ef1

Hroro no pazneny
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Pasznen 4. KBAHTOBASA ®U3UKA

41 KopnyckynspHo-BoaHOBOM 15 bub6nuorexa [IOK
' Jyaau3M https://m.edso0.ru/39859%f1
bu6mmoreka [JOK
4.2 )
vsHia aroMa . https://m.eds00.1ru/39859¢f1
43 ®du3nka aTOMHOTO siApa U 5 bubnunorexa [IOK
' 3JIEMEHTAPHBIX YACTHILI https://m.edso0o.1ru/39859¢f1
Hroro no paszaeny 25

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U 12 bubnmoreka [JOK
' acTpOPU3UKH https://m.edsoo.1u/39859¢f1
Hroro no pasaeny 12

Paznen 6. PUSHUECKHI MIPAKTUKYM

. bu6mmoreka [JOK
61 DUSHHIECKI MPAKTHKYM 16 16 https://m.edso0.ru/39859¢f1
Uroro no pazaeny 16
Paznen 7. OBGOBLIAIOHIEE IIOBTOPEHUE
CucremaTtuzauus u
0000111eHIE TTPEIMETHOTO
COJICpXKAHUA U ONBITA
7.1 eATEIILHOCTH 15 bubmnorexa [IOK
' 8 . https://m.edsoo.1u/39859¢f1
MPpUOOPETEHHOTO TIPHU
M3Y4YEHUH Kypca QU3HKU
10 — 11 knaccoB
Hroro no pazaeny 15
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PesepBHOE Bpems

10

bu6mmoreka [IOK
https://m.eds0o0.ru/39859ef1

OBIIEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME

170

16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos DIeKTPOHHbIE
Ne ara u@posbIe
Tema ypoka Kontpoasubie | IlpakTudyeckue A uugbp
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypchl
| Ouszuka — pyHIaMeHTalbHas HayKa O | bubnnorexka [JOK
IIpUpoJIEe https://m.edsoo.ru/1beef346
) HayuHblii MeTO1 TO3HAHUS U METOBI | bu6mmorexa [IOK
ucciaea0BaHus GU3MUECKUX SIBJICHUIN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCE
3 H03HaI-II)I/I${ TIPUPOIBI pHa6JH§) eHUE 1 1 bubmmorexa [TOK
PHPOJBL. A https://m.edso0.ru/34¢49931
AKCTIEPUMEHT B (PU3HKE
4 Crioco6b1 n3MepeHus PU3NIECKUX 1 bub6nuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCom0THAs M OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznyecknx 1 bubnmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenupoBanue B pusuke. Ponb u
6 MecTO (PU3HKHU B OPMUPOBAHUHU | bubnnorexa [JOK
COBPEMEHHOM HAYYHON KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU EATEIbHOCTH JIIOAEH
Mexanudeckoe nBmxeHue. Cucrema
7 otcyeTa. OTHOCUTEIIBHOCTh 1 bubmmoteka [JOK
MEXaHM4eCKOro apuxenus. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOparHas 3a/1a4il MEXaHUKH
8 Paauyc-BekTop MaTepuaibHON TOUKH, 1 bubmmoreka [JOK
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€ro NpoeKLHU Ha OCU KOOPAMHAT.
Tpaektopus. [lepemenienne. CKOpOCTb.
WX mpoeKIuu Ha OCH KOOpIUHAT

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

PaBHOMEpHOE TPAMOJIMHEWHOE
neuxenue. ['paduyeckoe onncanue

bu6mmorexa [IOK

9
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JIBIKCHUS

10 CrnoxeHue nepeMennieHnii 1 CKOpOCTeil. bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE BHKEHHE.

1 MrHoBeHHas CKOPOCTh. Y CKOpPEHHE. bubnmnoreka [JOK
[IpsimonHENHOE BUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 NPSIMOJIMHEHHOTO JBUKEHHUS C brbmmorexa [TOK

P ! https://m.edso0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOonHOe majeHue. Y CKopeHue

13 CBOOOJIHOTO TaJICHUS. 3aBUCUMOCTh bubmuoreka [JOK
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHU U UX TrpaduKu

14 JIBukeHue Tena, OpOIIEHHOTO O] bubmuoreka [JOK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBonunerinoe nmxenue. [Brxenue
M0 OKPY>KHOCTHU. YTJIOBasl U JTUHEHHAS

15 ckopocts. [lepron n yacrora bubmorexa HOK

P - HCPHOn ) https://m.eds00.ru/33196fbe
LentpocTpeMHUTENBHOE U TTOJIHOE
YCKOpEHUe
16 KontposbHas paboTa mo Teme bubnnoreka [JOK
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"Kunemaruka"

https://m.edsoo.ru/1242132¢

ITepsslif 3ax0H HproTOHA.
HNuepuuanpHble CUCTEMBI OTCYETA.

bubmmoreka [JOK

17
[Tpuniun oTHOCUTENBHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HewuneprinanbHbie CUCTEMBI OTCUETA
13 Cuiia. PaBHOIEHCTBYIOIIIAS CUTIA. bubnnorexa [JOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopencreue ten. Tpernii 3akoH bubnnorexa [JOK
HrroTona https://m.edsoo.ru/57dbas505
ITpunimn cynepno3uiny cuil. Pemenne
20 3ap a4 Ha I };IM:HGHI/IC 3aKOHOB bubnmorexa LHOK
A P https://m_edsoo.ru/bdf997fb
HrroToHa
3aKOH BCEMUPHOIO TATOTEHUSI.
21 OKBHUBAJIEHTHOCTh IPABUTAIUOHHON U bubnnotexa LIOK
. P H https://m.edsoo.ru/9aba2b0a
MHEPTHOU MaccChl
2 Cuiia TSKeCTH U yCKOPEHHE bubnmoreka [JOK
CBOOOJTHOTO TIAZICHUS https://m.eds00.1ru/22757f26
JIBukeHre HEOSCHBIX TE U UX
” UCKYCCTBEHHBIX CITyTHUKOB. [lepBas bub6nmoreka LIOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kemnnepa
bubmuoreka [JOK
24 Cuina ynpyroctu. 3akon ['yka. Bec Tena
yupy Y https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUABI CUl bubnmnoreka [JOK
25 TpeHus. J[BUkKEHHE B )KUIKOCTH U ra3e https://m.edsoo.ru/1fa86499
C Y4ETOM CHUJIBbI COIPOTUBIIEHUS CPEIbI https://m.edsoo.ru/2¢cb29676
26 Masnenue. I'nagpocratnueckoe bu6nuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOCOJIFOTHO TBEPJIOE TEJIIO. bu6mmorexa [IOK
27 [TocTynarenbHOE U BpalaTelibHOE bubmuorexa [JOK
JIBIJKEHUE TBEPJIOTO TENa https://m.edsoo0.1u/2b95d57¢
)3 MOMEHT CHJIbI OTHOCHTEIIBHO OCH bubmuoreka [JOK
Bpaienus. [1neqo cubl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp Tsokectu Tena. bu6mmoreka [IOK
VYcioBus paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecHs
bubmuoreka [JOK
30 Pemerre 3axas https://m.edsoo.ru/dc1caacQ
31 KonTtponpHast pabora o Teme bub6mmoreka [IOK
"Tunamuka. CTaTuka TBepIoTO Tema" https://m.edsoo.ru/9f5a574c
HNMnynsc MaTepuanbHOU TOYKH,
1 CHUCTEMBI MaTepHAIIbHBIX TOoUYeK. LleHTp bubnmnoreka [JOK
MAacC CHCTEMbI MAaTEPHUATBHBIX TOUYEK. https://m.edso00.ru/4bb8294b
Teopema o ABMKEHUU IIEHTPA MacC
NmMnynbc cuibl 1 13MEHEHUE UMITYJIbCa
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCA. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMeHT uMIlybca MaTEpUAIBHON
34 Touku. IIpencrasienue o coxpaneHuu bu6nmoreka [IOK
MOMEHTA UMITYJIbCA B IEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6nuoreka [JOK
39 Penterte apa https://m.edsoo.ru/f7706d63
16 Pabota cuibl Ha MaJIOM ¥ Ha KOHCYHOM bubmuorexa [JOK

nepemenieHun. [ padpuueckoe

https://m.edsoo.ru/913974¢7
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MPEICTaBJICHUE PAOOTHI CUITHI.
MOITHOCTE CUJIBI

Kuneruueckas sueprus. Teopema 06

37 W3MEHEHUN KNHETUYECKON DHEPTUH bubmorexa LIOK
. p https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOU TOYKH
IloTennmanbHbIE M HENMOTEHIIMAJILHEIE
38 cuibl. [loTeHnanpHas SHEPTUst bubnnorexa LIOK
’ pr. https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOpOCTh
TpeTbst KocMUYeCcKast CKOPOCTh. CBS3b
paboThI HEMOTEHIIUATBHBIX CHJI C
39 W3MEHEHHEM MEXaHMYECKOH SHEPTUH bubnnorexa LIOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn
Yiupyrue v Heynpyrue CTOJIKHOBEHHS.
40 Yy zzHeHHe Bey Hp}jmn JUIS BjieajJbHON bubmmorexa LOK
p PHY. https://m.edsoo.ru/f30f43b6
JKHJIKOCTH
41 KonTtponbHast pabota o teme "3aKoHbI bubnuoreka [IOK
COXpaHEHHUs B MeXaHuke" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiieHU 0 IIPUPOIE
P PP bu6mmoreka [IOK
42 TermnoThl. OcHoBHEIE no1okeHusT MKT.
https://m.edsoo.ru/b0ad4445f
Huddysus. bpoyHoBckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUJIKUX U
43 TBEPABIX TEJ. XapakTep ABWKEHUS U bubmorexa LHOK
PABIX TEIl. AapaKtep https:/m.edsoo.ru/c44d02¢2
B3aUMOJEHCTBUS YaCTHII BEIIECTBA
Macca n pa3Mepsl MOJIEKYIT (ATOMOB).
44 Komxmecf]so BCII)IIGCTBa l'i]ociosnmaﬂ) bubmorexa LIOK
' https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temnepatypa. TernoBoe paBHOBeECHE. bubmuorexa [JOK
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[lIkana [enbcust

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

46 Pemenue 3agau bubmorexa [IOK
A https://m.edsoo.ru/1531abas
bu6mmoreka [IOK
47 n iras. I’
JleallbHbIN ra3. ['a30BbIe 3aKOHBI httos://m.edsoo.ru/1deb2367
43 VYpaBuenne MenneneeBa-Kiamnelipona. bubmuorexa [JOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TeMIiepaTypa. 3aKoH bubmmoreka [JOK
JanbpToHa https://m.edsoo.ru/14e02d1f
50 H3onponeccsl B UaCaIBHOM rase ¢ bubnuoreka [IOK
MMOCTOSHHBIM KOJIMYE€CTBOM BEIIIECTBA https://m.edsoo0.ru/68878d51
I'paduueckoe npeacTaBieHne
51 Hfofl) OIIECCOB: i?.f)LTe Ma, U30Xopa bubmorexa HOK
potl ' pMa, P, https://m.eds00.ru/1344327b
nzobapa
bu6nmoreka [IOK
2 MKT
> OcosHoe ypasrenue https://m.edsoo.ru/c8094721
bu6nuoreka [JOK
53 Pemenue 3ana
HICHHAE SaAat https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOM TeMIepaTypbl
TEPMOJIMHAMHYECKOMN CUCTEMBI CO
54 CpeHEel KHHETHYECKOM SHEeprueu https://m.edsoo.ru/c38af875
MOCTYMATEIbHOTO TETJIOBOTO ABUKCHUS
e€ yacTull
55 O06001IeHre U CUCTEMAaTH3aIUs 3HAHUH bubmmoreka [JOK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonrtponbHas padora o Teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHaMu4eckasi cucTema. bu6nmoreka [IOK
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3agaHue BHEIIHUX ycioBul juist T/
cucTeMbl. BHenHue U BHyTpeHHHUE
napametpsl. [lapameTpsl T/l cuctemMsl
KaK CpelHHE 3HAaYCHMS BEJINUYH,
ONMCBHIBAIOLINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

https://m.edsoo0.ru/5f8d38a3

Hy.TIeBOC HavaJl0 TCPMOJUHAMUKMU.

bu6mmorexa [IOK

58 Camonpoun3BosbHas penakcauus T,
P P H a https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mogens naeanpbHOro raza B
bu6mmorexa [IOK
59 TEpMOJIMHAMUKE. Y CIIOBUSA
. https://m.eds00.1u1/29355001
MPUMEHUMOCTH 3TON MOJEIIN
60 VYpaBuenne MenneneeBa-Kamneiipona bubmmoreka [JOK
Y BBIPAYKECHHE 11 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Beipaxenue 111 BHyTpEHHEN SHEPTUH
61 OJIHOATOMHOTO HJICAJIbHOTO ra3a. bubnmoreka [JOK
KBazucrarnueckne u HeCTaTUUECKHE https://m.edsoo.ru/ac5cacl5
IIPOLIECCHI
OnemenTapHas paboTa B
2 TepMoaAnHaMuKe. Boraucienue paboTsl bubnmnoreka [JOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
TuarpaMmme
Temonepeaada Kak crmoco0 M3MEHEHUS
63 BHyTpeHHel 3Heprun T/l cuctemsl 6e3 bubmorexa [TOK
yIP p https://m.edsoo.ru/3d734561
COBEpLICHUS paObOTHI
64 KonBexkuusi, TEMI0npoOBOIHOCTD, bubnnoreka [JOK
U3JIy4YEHHUE https://m.edsoo.ru/157b54cd
65 KonnuecTBo TennoTel. TemioéMKOCTh bubmuoreka [JOK
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Tena. Y IenbHas U MOJIsipHas
TEIIOEMKOCTH BelllecTBa. Y IeabHas
TEIJIOTa CTOPAaHUSI TOTLIMBA

https://m.edsoo.ru/7ba67355

66 Pacuér konuyecTBa TEIIOTHI IpH bubmmoreka [JOK
Teruionepeayue https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabatHOM mporiecce. bubnnorexa [JOK
ITepBrIil 3aKOH TEPMOAMHAMHUKHU https://m.edso0o.ru/d8098824
KonmnuecTBo Temnotel u paboTa Kak
68 Mepbl U3MEHEHHS BHYTPEHHEH YHEPT U bubmorexa HOK
p yIp p https://m.edsoo.ru/b047alcd
T/l cuctembl
BTopoii 3ak0H TepMOIMHAMUKY TSI
69 PABHOBECHBIX U HEPABHOBECHBIX bubanorexa [JOK
nporeccoB. HeobpaTumocTts https://m.edsoo.ru/c6f4f464
MPUPOHBIX MTPOLIECCOB
70 [IpyHIMIIBI AEHUCTBHS TEIIIOBBIX bu6mmorexa [IOK
maruH. KITT https://m.edsoo.ru/2¢945513
71 Maxkcumansaoe 3HaueHue KIT. [ukr bubmuoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmuoreka [JOK
72 Pemenue 3ana
THCHHIE sa/1ad https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCTICKTHI
7 HCIOJIL30BAHUS TEIUIOBBIX JBUTraTENICH. bu6mmoreka [IOK
TeroBoe 3arps3HeHUE OKPY KaroIen https://m.edsoo.ru/9867aaa7
cpeabl
bu6mmoreka [IOK
74 Pemenue
HICHHE safad https://m.edsoo0.ru/c8c70432
75 O060011IeHNE U CUCTEMATHU3aLMs 3HAHUN bu6mmorexa [IOK

o TeMe "Tepmoaunamuka. TemioBbie

https://m.eds00.1u/28d62b3f
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MalluHbI"

KonrtponsHast pabora o Teme

bubnuoreka [JOK

76
"Tepmonunamuka. TerioBble MalTuHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIAECHCAIIHS.
77 I/Icﬁa eII{)I/Ie U KUIIEHUe. Y IejbHas bubmmorexa [IOK
P ' https:/m.edsoo.ru/6f8e6777
TEII0Ta NapooOpa3oBaHuUs
Hacepltennpie 1 HEHACHIIIEHHBIC MTaphI.
KauecTBenHas 3aBUCUMOCTD INIOTHOCTH
U JABJIEHUS HACBHIIMIEHHOI'O mapa OT
78 TEMIIEPaTyPhI, UX HQBaBI/ICI/IM(I)JCTb oT bubmorexa LOK
.. PaTyPEL https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIEHHOTO Tapa.
3aBUCHMOCTD TEMIIEPATypPhl KUTICHUS OT
aBJIEHUS B )KUIKOCTHU
79 BnaxHocTts Bo3nyxa. AOCOMIOTHAS U bubnmnoreka [JOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edso0.ru/30ebbb79
bubmuoreka [JOK
80 Pemenne 3amau
a https://m.edsoo.ru/18e95f3
TBépnoe teno. Kpucramueckue u
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmmorexa LIOK
p ’ P https://m.edsoo.ru/20a88a03
KpHCTAJUIOB
[1naBneHue U KpUCTATUIU3AIIHSL.
bu6nmoreka [IOK
82 VY enpHas TEIo0TAa IUIABICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
edopManiiy TBEPIOTO TENA.
Aeop P bu6mmorexa [IOK
83 Pactsoxkenue u cxxarue. Cnpur. Moayib
. https://m.edsoo.ru/dalaab10
IOmnra. Ilpenen ynpyrux nedhopmanuii
%4 TennoBoe pacuIMpeHne KUIKOCTEN U bubnuorexa [JOK

TBépI[LIX TCII. AHFapMOHI/ISM TCIIJIOBBIX

https://m.edsoo.ru/7baSedf2
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KOJIEOAHMM YacTHI] BEIECTBA

[IpeobpazoBanue 3Heprun B (ha30BBIX

bubnuoreka [JOK

85
rnepexonax https://m.eds00.1ru/97a0672f

bu6nuoreka [JOK

86 YpaBHeHUE TEIUIOBOTO OaaHca

p https://m.edsoo.ru/ab15211b
bubmuoreka [JOK

87 Pemenune 3amau

A https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaATsKEHUE.

28 Kanunnsapueie sinenus. JlaBineHue mosu bubmuorexa [JOK
HMCKPUBJIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f197
s)kunikoctu. @opmyna Jlamnaca
O0o01IeHNe U CHCTeMaTU3alus 3HAHUH

" bubmmoreka [JOK
89 1o TeMe "ArperaTHble COCTOSTHUS
" https://m.edsoo.ru/0b52575¢
BellecTBa. @a3oBbie NEPEXOIbI
KontponsHast pabora o teme
" bubnmnoreka [JOK

90 ArperatHble COCTOSIHHS BEIIECTBA.

" https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DneKTpu3anus Tei U €€ MposiBJICHUSL.

91 Dnektpuyeckuit 3apsia. [[Ba Buna bubnmnoreka [JOK
3JIEKTPUYECKUX 3apsaoB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
JTUAJICKTPUKU U TIOJTYITPOBOTHUKH
DJIEMEHTAPHBIN SJIEKTPUUECKUM 3apsia.

92 3aK0H COXpaHEHUSs ANEKTPUUECKOTO bubmmorexa [TOK

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

93 Bzaumopernictue 3apsnoB. Toueunsie bubnnorexa [JOK
3apsapl. 3akoH KynoHna https://m.edsoo.ru/445b7746

94 Pemenue 3agau bubmorera [TOK

https://m.edsoo.ru/6b87ecS5a
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https://m.edso0.ru/08fc19bc

OnekTpuyeckoe notie. Ero neiicteue Ha

bu6mmoreka [IOK

95
JIIEKTPUUECKUE 3aPsIbl https://m.edsoo.ru/05cébfal
Hanpsk€HHOCTB AJIEKTPUUECKOTO TOJIS.

96 [IpoOGuslii 3apsn. Jlunun bu6mmoreka [IOK
HANPSKEHHOCTH 3JIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OnHOpPOAHOE IEKTPUUYECKOE T0JIE
IloTennuaarHOCTD

97 3JIEKTPOCTATHYECKOTO MoJs. Pa3HOCTH bubmmorexa [IOK

P ’ https://m.eds00.ru/80021447
MOTEHIUAJIOB U HAIIPSKEHUE
[ToTenumanpHas sHEprUs 3apsijia B
98 JJeK OCTaTI/I‘-IeCKOI\fI) noJie Il)'IOTeH nan bubmmorexa [IOK
P ' t https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO TIOJIS
CBs13b HANPSHKEHHOCTH TOJIA U

99 A3HOCTH MOTEHIIMAJIOB JUIs bubmmorexa [TOK
P t . https://m.edsoo.ru/df7a6838
3JIEKTPOCTATHYECKOTO TOJIs

100 [IpuHnun cynepno3sunun bubnunoreka [IOK
3JIEKTPUYECKUX ITOJEN https://m.edsoo.ru/Ocfe4abe

bu6nmoreka [IOK

101 P

CHICHHE 3aAak https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsaa. [lone bubnnorexa [JOK
PaBHOMEPHO 3apsKEHHOM chepbl https://m.edsoo.ru/b297b5¢3
[Tone paBHOMEPHO 3apsKEHHOTO MO

103 00BEmy mapa. [Tone paBHOMEPHO brbmmorexa [OK

y P ) p . p https://m.edsoo.ru/f7a665¢ee
3apsHKEHHON OECKOHEYHOM MII0CKOCTH

104 [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM bu6mmoreka [IOK
noJsie. Y ClIOBUE PaBHOBECHUS 3aps 0B https://m.edsoo.ru/32405eab

105 JM3IEKTPUKH U MOJYITPOBOJHUKH B bubmmoreka [JOK
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OJICKTPOCTATUYCCKOM I10JIC

https://m.edso00.1ru/060ebab5

Kongencarop. DneKTpoéMKOCTh

bubnuoreka [JOK

106 ) &
KORICHCATOpa. JICKTPOEMKOCTD https://m.edsoo.ru/845b4{73
MJIOCKOTO KOHACHCAaTopa
107 [TapamiensHOE COeTMHEHNE bubnmoreka [IOK
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnemoBaTeIbHOE COSTUHEHNE bu6mmorexa [IOK
KOHJIEHCATOPOB https://m.edso00.1u/1€992920
109 DHeprus 3apsHpKeHHOTO KOHASHCAaTopa bubmorera [TOK
P P A P https://m.edsoo.ru/73a34f£18
bu6nmmoreka [IOK
110 Pemenue 3agau https://m.edsoo.ru/5tb2acb5
https://m.eds00.1u/27434040
11 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B bu6mmorexa [IOK
OJTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o001IeHre U cCUCTEMaTU3aIs 3HAHUI bubmuoreka [JOK
1o Teme "DiekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTponbhas pabota no teme bubmuorexa [JOK
"DnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIIOBHS
115 CYIIIECTBOBAHUA MTOCTOSTHHOTO bubmorexa HOK
yu https://m.edsoo.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubmuoreka [JOK
116 Ucto oka. Ha enne u J/1C
TOTHIKH TOK npsbkerue 1 /1 https://m.edsoo.ru/0839al15
17 3akon Oma 1J1s yJacTKa IeTu. bubmmoreka [JOK
DIIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bubmmoreka [IOK
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https://m.edsoo.ru/d11e8ce7
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OJIHOPOJIHOTO TTPOBOJTHUKA OT €r0
JUTMHBI Y TIJIOIIA U TIOTIEPEYHOTO
CEYEHUSs

https://m.edsoo.ru/95fcdf51

119 VenpHOE CONMPOTHUBIICHHE BEIIECTRA. bubmmoreka [JOK
Pemenne 3amau https://m.edso00.ru/437f8300
120 [TocnenoBarenbHoOE, MapaiebHOE, bu6nuoreka [JOK
CMEIIaHHOE COEIMHEHNE ITPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUYECKUX bubnuoreka [IOK
nenei. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
bu6mmorekxa [IOK
122 P
CHICHHE a1t https://m.edsoo.ru/3881b469
123 PaGora snexkTpudeckoro Toka. 3aKoH bubnnorexa [HOK
xoyna —Jlenna https://m.edsoo.ru/a3605¢c5¢c
bu6mmorexa [IOK
124 P
CHICHHE a1t https://m.eds00.ru/6761bf0f
MOIIHOCTD 3MEKTPUYECKOTO TOKA.
125 TemnoBasi MOILIHOCTb, BbIAEIsIEMAst HA brbmmorexa [OK
H » BRUL https://m.eds00.1ru/99750a6f
pe3ucrope
bu6nmmoreka [IOK
12 P
6 CHICHHE a1t https://m.edsoo.ru/eb72{c24
127 OJ1C 1 BHyTpEeHHEE CONTPOTUBIICHHE bubnnorexa [JOK
ACTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa A1 OJTHOM (3aMKHYTOI) bubmuoteka [JOK
AIIEKTPUYECKON LIETTH https://m.edso00.1ru/221f40fb
bu6mmoreka [IOK
129 P
ClHeHie sajad https://m.edso0.ru/3580b679
130 MoiHoCTh HCTOUHHKA TOKA bubnmorera LOK

https://m.edsoo.ru/a0ae51d8
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131

KOpOTKOC 3aMBIKaHHC

bu6mmorexa [IOK
https://m.edso0o.ru/546f5632

132 Konpaencarop B 11enu nocTOSSHHOTO bu6mmorexa [IOK
TOKa https://m.edsoo.ru/35368f3e
bu6mmorexa [IOK
133 P
CHICHHE 3a/1at https://m.edso0.1u/4410cefl
134 Pemenue 3amau nmo teme "IlocTOSTHHBIHI bu6mmorexa [IOK
3JEKTPUYECKUNA TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amay mo treme "IlocTOAHHBIH bubmuorexa [JOK
ANIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau no reme "l[locTossHHBIN bubmmoreka [JOK
AJIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O00011eHNE U CUCTEMATH3AINS 3HAHUHI
137 o TeMe "I1oCTOSHHBIN IEKTPUUECKUI bubnmorexa [IOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KontposbHas paboTa mo Teme bubanorexa [JOK
"IToCcTOSHHBIN NEKTpUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DeKTpuyecKasi MpOBOIUMOCTh
139 a3JIMYHBIX BEIIESCTB. DIEKTPUICCKUN bubnmorera [TOK
P HHECTE: P https:/m.edsoo.ru/da794295
TOK B MeTa/iIaX. CBEpXIMPOBOAMMOCTD
DIIEKTPUYECKHI TOK B pacCTBOpax U
140 acIjiaBax dJIEKTPOJIUTOB. 3aKOHEI bugmorexa LIOK
p p ’ https://m.edsoo.ru/4b423491
®dapajes s AIEKTPoIu3a
bubmmoreka [IOK
141 Oe €CKHM TO a3ax. [Imasma
JICKTPHACCIIHI TOK B Tazax. LLIasM https://m.eds00.ru/92d92176
142 DIIEKTPUYECKHUI TOK B BAKyyMe. bubmmoreka [JOK
Bakyymnbie mpuOopbl https://m.edsoo.ru/2E+160
143 DIIEKTPUUECKHI TOK B bubmmoreka [JOK
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MOJTyTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660

bubmmoreka [JOK

144 [TonynpoBoaHUKOBBIE TPUOOPHI
yrp PHOOp https://m.eds00.ru/83622200
Pu3HYECKU IPAKTUKYM I10 TEME
"M3mMepeHune cuiibl TOKa U HaMPsHKEHUS
B LIENU IIOCTOSTHHOT'O TOKA ITPU MIOMOILIU
aHaJIOTOBBIX U LIU(POBBIX
" bubmuoreka [JOK
145 U3MEPUTENbHBIX TPUOOPOB" UITU
" . https://m.edsoo.ru/5643ea56
3HaKOMCTBO C LU(POBOI
nabopatopueit o ¢pusuke. [Ipumeps
U3MEpEHUs PU3MUECKUX BETHUUH MTPH
MOMOIIY KOMITbIOTEPHBIX AATYUKOB"
Du3HUECKU IPAKTUKYM I10 TEME
146 "N3y4eHre HepaBHOMEPHOIO JBUKCHHUS bubnuoreka [IOK
C LEJIBIO ONPEICIICHUSI MTHOBEHHOMN https://m.edsoo.ru/f6292f5f
ckopoctH"
Du3HUECKU IPAKTUKYM I10 TEME
"N3mMepeHue yCKOpeHHUsl Ipu
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
. " bu6nuoreka [JOK
147 JIBIDKEHHU 110 HAKJIOHHOM INIOCKOCTH
" https://m.edsoo.ru/6960b6ef
iy "MccnenoBanue 3aBUCUMOCTH Iy TH
OT BPEMEHU NPU PaBHOYCKOPEHHOM
nBIKeHun"
Pu3HUECKU IPAKTUKYM I10 TEME
148 "N3mepeHue yCKOpeHHsi CBOOOTHOTO bu6mmoreka [IOK
nageHus" wim "M3ydeHue nBuKEHUsS https://m.edsoo.ru/d1ea2402
Tesa, OPOIIEeHHOTO TOPU30HTAIILHO"
149 @u3nyecKuil NPakTUKyM 0 TeEME bub6muorexa [IOK

"N3ydyeHue qBUKEHUS Tea 1o

https://m.edsoo.ru/bef53514
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OKPY>KHOCTH C TIOCTOSIHHOM 10 MOJTYJTIO
ckopocthio" win "MccnenoBanue
3aBUCHMOCTH TIEpHOJ1a 0OpaIeHus
KOHUYECKOI0 MasTHHKA OT €T0
napameTpos”

150

DU3NYECKUHN TPAKTUKYM 110 TEME
"M3MepeHne paBHOJAEHCTBYIOIIECH CHUITbI
NpU IBUKEHUH OpyCcKa MO HaKIOHHON
iockocTi" unu "lIpoBepka runoTessl
0 HE3aBHCHUMOCTH BPEMEHU JABM)KECHHUS
Opycka 1o HaKJIOHHOH TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

bu6nmoreka [IOK
https://m.edsoo.ru/0b34db84

151

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCHMOCTH CHUII
YOPYTOCTH, BOSHUKAIOIIMX B IPYKUHE
¥ PE3WHOBOM 00paslie, OT UX
nedopmanun” win "Uzyuenue
JBYDKEHUS] CUCTEMBI T€JI, CBA3aHHBIX
HUTHIO, IEPEKUHYTOHN Yepe3 JErKuil
6110K"

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

152

Pu3HYECKU IPAKTUKYM I10 TEME
"N3mepenue ko3puirienTa TpeHus mno
BEJIMYMHE YTJI0BOr0 KO3 duiineHTa
3aBucuMoctd FTp(N)" nam
"HccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C TIEPEMEHHBIM
KOX(PPUITUEHTOM TPEHUS" WIIN
"N3yueHue NBUKEHUS rpy3a Ha BaLy C
TpeHuem"

bu6mmorexa [IOK
https://m.edsoo0.ru/b83b1607
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153

PuU3NUECKUI IPAKTUKYM I10 TEME
"HccnenoBanue yciaoBUA paBHOBECHS
TBEPAOrO TeJa, UMEIOIIETO OCh
BpaieHus" i "KoHcTpynpoBanue
KPOHIITEHHOB U pacy€T CUII
ynpyroctu" wnu "M3yuenune
YCTOMYHUBOCTH TBEPAOTO TEIIA,
MMEIOUIETO IO b OMOphI"

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7

154

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHne UMITysibca Tena Mo
TopMo3HOMY IyTH" uiu "U3mepenune
CHUJIBI TSITH, CKOPOCTH MOJIETU
3JICKTPOMOOUJISI ¥ MOIITHOCTH CHJTBI
Taru" unu "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TeJIa C UMITYJIbCOM CHJIBI"
unu "MccnenoBanre COXpaHeHUs
MMITYJIbCA TIPU yIIPYTOM
B3aumoeiictun" unu "M3mepenue
KMUHETUYECKOW SHEPTUU Tejla 1o
TOPMO3HOMY ITyTH"

bu6mmorexa [IOK
https://m.eds00.1ru/856fb28e

155

Du3HUECKUN IPAKTUKYM I10 TEME

"N3y4eHne n30TEpMUUYECKOTO Mpoliecca

(pexoMeHA0BaHO HCIIOIb30BAHNE
¢ poBoi 1abopaTopun)" UK

"N3yuenne n30X0opHOTO Tpoiiecca" uin
"N3yuenue n3obapHOro mporecca’ win

"I[IpoBepka ypaBHEHHS] COCTOSTHUS"

bu6nunoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

PuU3HYECKUN IPAKTUKYM I10 TEME

"U3mepenue yneapHo# TemioéMkocTu"

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa61
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unu "HccnenoBanue mpoiecca
OCTBIBAaHHUA BellecTBa" WIN
"HUccnenoBadnue agnadaTHOTO
npouecca" win "M3yuenune
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOACHCTBUS U
TEMIEPATYPbI KUIIEHUS KUKOCTEH"

Du3HUECKU IPAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEMN
UCTIApEHUs KUAKOCTEN" Uin
"N3mMepeHune yaenbHOM TEII0ThI

raBiaeHus Jbpaa" win "Usyuenue
bubmuoreka [JOK

157 CBOIIC achIlle apoB" 1 1
BOHCTE HACBIICHHDIX MapOB ™ HITH https://m.edsoo.ru/6b1a23b5

"N3mepeHune abCoMOTHON BIAKHOCTH
BO3/lyXa M OIIEHKa MacChl MapoB B
nomeienun". MIamepenue

K03 UIIMEeHTa TOBEPXHOCTHOTO
HATSHKCHHUS

DuU3NYECKUN MTPAKTUKYM 110 TEME
"HabuntoieHue npeBpaiieHus SHEPTuu
3apsHKEHHOI0 KOHIEHCATOPa B SHEPTUIO
U3JIy4eHHs CBETOAMOAA" UITN
"N3y4yeHue NpoTeKaHus TOKa B LIETIH, bubnmorexa [IOK

158
cojiepxariei KoHaeHcarop" uiu https://m.edsoo.ru/ec424377

"Pacnipenenenue pasHocTH
MOTEHUHUAIOB (HaNpsHKEHUs ) IPU
MoCIe0BAaTEILHOM COEIMHEHUN
KOHJIEHCAaTOpOB"

159 ®u3HYECKU IPAKTUKYM I10 TEME 1 1 bubnnorexka [JOK



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

"HccnegoBanne CMEIIaHHOTO
COCJIMHEHHUS PE3UCTOPOB" MiH
"N3mepeHue yaeiapHoro
CONPOTHUBIIEHUS MPOBOIHUKOB" UITN
"HccnenqoBaHue 3aBUCUMOCTH CUIIEI
TOKa OT HANPSHKEHUS! 1151 JTaMITb
HakaauBaHus"

https://m.eds00.1u/2b179d98

Du3HUECKU IPAKTUKYM I10 TEME
"Habmronenue siekTponu3a’ win
"N3mepeHnue 3apsia 0OJHOBAJIEHTHOTO
noHa" unu "Hccnenoanue

bubnuoreka [JOK

160
3aBUCHMOCTH CONPOTUBIICHUSA https://m.edsoo.1u/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTyphl" Win
"CHATHE BOJBT-aMIIEPHOU
XapaKTEePUCTUKHU Auoaa"
PesepBHeIit ypok. O600IICHHE 1
161 CI/ICTIG):MaTI/I?,ZpI/ISI 3HaHUH 10 TEME buGnnorexa LIOK
" H” https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHelit ypok. O6o0mIeHHE U
162 CI/ICTEMaTmZpI/I;{ 3HAaHUH 10 TeMe buGnnorexa LIOK
" " t https://m.eds00.1ru/3149956b
JnHamuka
PesepBHeiit ypok. O6o001IeHue U
P P . bubmuoreka [JOK
163 cHUCTeMaTH3aIlvs 3HaHUH 110 TeMe
" " https://m.edsoo.ru/0f9752ac
Crartuka TBEpA0ro Tena
PesepBHslit ypok. O6o01eHue u
164 CI/ICTEMaTI/BZpI/I}I 3HAHUH MO TEME bubnmorexa LIOK
" B " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHHS B MEXaHUKE
165 PesepBurlit ypok. O600mIieHue u bubmuoreka [JOK

CHCTEMAaTH3allus 3HaHUH 110 TEME

https://m.edsoo.ru/de148976
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"OCHOBBI MOJIEKYJIIPHOKHHETUYECKON

teopun"
Pesepsuriil ypok. O0001EeHE U
P P iﬂ bubmmoreka [JOK
166 CHUCTEMATHU3AINA 3HAHUH 10 TEME 1
https://m.edsoo.ru/0bcc77¢l
"Tepmonunamuka. TernoBbie MalTuHbL"
PesepBHeiit ypok. O600IeHHE U
167 CHCTEeMAaTH3alMs 3HAHUH 110 TEME | bubnuoreka [JOK
"ArperaTtHble COCTOSIHUS BEIIIECTBA. https://m.edsoo.ru/59ca5¢91
®a30BbIe Epexoabl"”
PesepBHbiil ypok. O0001IEHE U
168 CI/ICTIG)MaTI/BZpI/ISI 3HaHI/II‘/I’IH 10 TEME 1 Bubmiorexa IJOK
" " " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TI0JIE
PesepBHblil ypok. O000IIEHNE U
P P ilI bu6nuoreka [JOK
169 cUCTeMaTu3alys 3HaHUH 110 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
[ToCcTOSIHHBIN AIMEKTPUIECKUN TOK
PesepBusblii ypok. O000111€HIE U
170 CI/ICTIe)MaTI/BZpI/I}I 3HaHI/H;IH 10 TEME 1 Brbmmoreka LOK
" B " https://m.edsoo.ru/cc7681d4
Toxu B pa3inuyHbIX cpenax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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11 KITACC

KoanuyecTBO 4acos

DJIeKTPOHHbIE
Ne Tema ypoka Kontposbubie | IlpakTuueckue Aara unGposbie
n/n Bceero u3yyeHusi | oOpasoBaTejibHbIE
padoTsbI padoThI
pecypchl
BzaumopeiicTBue MOCTOSTHHBIX

| MarHuTOB ¥ ITPOBOJHUKOB C 1 bubnnorexa [JOK
TOKOM. MaruuTHoe 1ouie. https://m.edso00.ru/487a8593
I'mnore3a Ammepa
BekTop MarHuTHOM UHAYKIUH.

) [IpuHuun cynepno3unun 1 bubmuoreka [JOK
MAarHuTHBIX moJieil. JInaum https://m.edsoo.ru/4clabecb
MarHUTHOW MHIYKIIUH

3 MarsuTHO€E noJjie TpOBOJHUKA C 1 bubnuorexa [JOK
TokoM. OnbIT Dpcrena https://m.eds00.ru/d35d5262

4 Cuia AMriepa, e€ HanpaBJICHUE U | Bbu6nmoreka [JOK
MO/YJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK

5 Pemenue 3agau 1

A https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akona Ammepa.
6 DIIEeKTPOU3MEPUTETHLHBIE 1 bubmorexa HOK
P P https://m.edsoo.ru/ad7718d7
PUOOPHI
Cuna JlopeHua, e€ HalpaBiIeHNE U

. MoJlyJib. JIBI>KEHHE 3apsiKEHHON | bubnuorexa [IOK
YacTULBI B OJHOPOJHOM https://m.edsoo.ru/c97afaal
MarHuTHOM I0JIe

8 Pemenue 3anau 1 bubnmoreka [JOK
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https://m.eds00.1ru/504e98¢7

bu6mmoreka [JOK
? Pabora et Jloperna https://m.edsoo.ru/d518be4b
bu6mmoreka [JOK
1 P
0 CHICHHE 3aAak https://m.eds00.ru/93617bd9
MarsuTtHoe 1oJjie B BEIIECTBE.
11 ®eppoMarHeTuky, napa- u bubmmorera [IOK
pp > 11ap https://m.eds00.ru/30ff9608
JIMaMarHETUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTkos. [Ipumenenne bubmmorexa [TOK
PP P https://m.eds00.ru/0b58190a
beppoMarHeTHKOB
13 Pemienne 3agay mo teme bubnuoreka [JOK
"MaruautHoe noJie" https://m.edso0o.ru/5b55¢307
14 Pemenue 3agau no reme bu6mmoreka [IOK
"MaruautHoe noJie" https://m.edsoo.ru/41c4ac8a
SIBneHne ANEeKTPOMArHUTHON
15 naaykauu. [ToTok BekTOopa bubmorera [IOK
Ay N p https://m.edsoo.ru/b3efalcl
MarHUTHOW MHIYKIIMH
bubmuoreka [JOK
16 D/1C
AC mnyxum https://m.edsoo.ru/48150bd8
17 3aKoH JIEKTPOMarHUTHOM bubmmoreka [JOK
naaykuuu dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexkTpudeckoe mnouie. bubnuoreka [IOK
Toxu dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYILIUXCS bubnnorexa [JOK
IIPOBOJHHUKAX https://m.edsoo0.ru/0235cc02
20 Pemienue 3agau bubmmorexa LOK

https://m.edsoo.ru/4dfda618
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bu6mmoreka [JOK

21 II JI
PapuiIo JieHHa https://m.edsoo.ru/bbc22726
NupyktuBHOCTh. KaTyika
22 WUHIYKTUBHOCTH B LIETIU bubmmorexa LOK
y H https://m.edsoo.ru/621eae9d
IIOCTOSIHHOT'O TOKa
7 SBnenune camounaykiuu. IJ1C bu6mmoreka [IOK
CAaMOWHIYKLIUU https://m.edsoo.ru/7ee60ca8
DHeprust MarHUTHOTO TOJIst
24 KaTyIIKH C TOKOM Bubmorexa HOK
y ' https://m.edsoo.ru/b3c0ad11
DJIEKTPOMArHuTHOE TOJIe
bubmunoreka [JOK
25 Pemenue 3aga
HHeHH Aat https://m.edsoo.ru/88{69d2b
O00011IeHNe U CUCTEMAaTU3 AL
26 3HAHUH 110 TEME bubmorexa LHOK
" " https://m.edsoo.ru/76484025
DJIEKTpOAMHAMHUKA
7 KonTtponsHast pabora o Teme bubnuorexa [IOK
"DnekTpoauHaMuKa" https://m.edsoo.ru/8ae09b98
KonebarensHas cucremMa.
28 CB00OOHBIE KOJIEOAHUS Bubmorexa OK
A ’ https://m.edsoo.ru/7c1db385
lMapmonnueckue xkonedaHus
Kunemarnueckoe u
29 HMHAMHUYECKO€E ONHNCaHuE Bubmorexa OK
8 . https://m.edsoo.ru/87¢e9498
KOJIe0aTeIbHbIX JBIDKEHUI
DHEPreTUYECKOE OMUCAHNE.
BriBog 1uHaMHUYECKOrO OIMUCAHUS
N bu6mmoreka [JOK
30 rapMOHHYECKHX KOJIeOaHUI U3 HX

OHEPIrCTUYCCKOIO U
KHMHEMATHYCCKOI'O OITMCaHHUA

https://m.edsoo.ru/e3¢99692
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bu6mmoreka [JOK

31 A OaHui
MILTHTY 8 1 (pasa Konebanmuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJieOaHUH.
[Teproa ManbIx cBOOOAHBIX
1 KOJICOaHUI MaTEMaTHIECKOTO bubmuoreka [JOK
MasiTHUKA. [leproa cBoOOTHBIX https://m.edsoo.1u/e0399319
KOJICOAHUH TPY>KUHHOTO
MasiTHUKA
3aryxaromue KoieOaHusl.
33 Brinyxnenusie KoieOaHnus bubnmorexa [IOK
YA ’ https://m.eds00.ru/72¢93d09
Pe3onanc
bubmuoreka [JOK
34 A 0
BTOKOTIEhAMHA https://m.edsoo.ru/6add2644
bu6mmoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123¢5
Ypok-koH(pepeHIus
36 "l\li/)lexaHHq(Ecineione@Hm{ B bubmmorexa [IOK
" https://m.edsoo.ru/8ef587be
MY3bIKAJIbHBIX HHCTPYMEHTaX
O0001IeHrEe U CUCTEMAaTU3ALIHS
37 3HAHUH 110 TeMe "MexaHn4ecKue bubmmorera [IOK
" https://m.edsoo.ru/eb84182f
Koe0aHus
13 DNeKTpOMarHUTHbIE KoJeOaHMUs. bubnuorexa [JOK
KonebaTenbHbIN KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b
19 aMILTUTYIBI 3apsijia KOHAeHCATOpa bubmmoreka [JOK

C aMHHHTy,HOfI CHJIbI TOKa B
KoJIEOATEIEHOM KOHTYpC

https://m.edsoo.ru/09319af1
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3aKOH COXpaHEHUs SHEPTHUH B

bu6mmoreka [IOK

40 €aJbHOM K0JIe0aTeThHO
MACEIDHOM KOJIEOATCILHON hitps://m.edsoo.ru/d1e2d543
KOHTYypE
3aTyxaromnye 3JIeKTPOMarHUTHBIC

41 KOJ‘I};6aHI/ISI Brig >I<p CHHBIC bubmorera [IOK

’ YA https://m.eds00.ru/5¢668619
3JICKTPOMArHUTHBIE KOJICOaHMS
ITepemennsblii Tok. Pe3ucTop u
42 KOHJIEHCATOP B LIEU bubmotera [IOK
A pBI https://m.eds00.ru/84836152
TIEPEMEHHOTO TOKa

43 Karymika MHIyKTUBHOCTH B LIENIU bubnuorexa [IOK
TIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af

m 3akoH OMa AJi 3JIeKTPUYECKON bubnnorexa [JOK
LIETIA [IEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUIUTYHOE U JEHCTBYIOILEE bubnuorexa [JOK
3HAYECHUE CUJIbI TOKA U https://m.edsoo.ru/lcac6cdc
HaIpsKEHUs

46 Pe3onaHC B 3E€KTpUUECKOH 1IENH bubmorera [TOK

P " https://m.eds00.ru/087506df
bubmuoreka [JOK

47 Pemenue 3ana

HHCHHE saad https://m.edsoo.ru/al6836a4
Wneanwublif TpanchopmaTop.

43 [IpousBoacTBo, nepenaya u bu6nmoreka [JOK
noTpedIeHUE NMEKTPUICCKON https://m.edsoo.ru/f97418ae
SHEPTrUH
DKOJIOTUYECKUE PUCKHU TTPU

bubmuorexa [{OK
49 IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.

KynbTypa ncnonb3zoBanus

https://m.edsoo.ru/a6£74d93
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3JIEKTPOIHEPTUHU B MOBCEHEBHOM

JKA3HU
bu6mmoreka [{OK
50 P
CLICHHE 3a/1a1 https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 P
CHICHUE 3331 https://m.edsoo.ru/7cab59{8
O00011eHrEe U CUCTEMAaTU3ALIIS
N bu6mmoreka [JOK
52 3HAHUU I10 TEME
https://m.edsoo0.ru/401024a9
"DeKTpOMarHuTHbIE Kosiebanus"
Mexannueckue BOJIHEL.
53 XapakTepUCTUKU MEXaHNUECKUX bubmorexa LOK
p P https://m.edsoo.ru/a58e109f
BOJIH
. bubnuorexa [JOK
54 CBoiicTBa MEXaHUYECKNX BOJIH
https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
. X
55 3BYK apaKTepHCTHKH 3BYKa ht;ps://m.edsoo.ru/l38b6ﬂ)9
Nudpa3Byk u yILTpa3ByK.
56 I (11:4p0BoZ 3ar ySIBH:HI/Iey bubnmorexa [IOK
Y vp https://m.edsoo.ru/7380038f
OKPY’KaloIIeH cpeipl
bu6mmoreka [JOK
57 P
CHLICHHE 3a1ad https://m.edsoo.ru/cfd918bf
DNEKTPOMarHUTHBIE BOJHBI.
58 N3myuenne 31eKTpOMariuTHBIX Bubmorexa TOK
Y p https://m.edsoo.ru/714e5dbl
BOJIH
DHeprus AMEKTPOMATHUTHBIX
59 BoaH. CBolicTBa bubnmorexa [IOK
) https://m.eds00.ru/d01b818¢c
3JIEKTPOMArHUTHBIX BOJIH
60 [IIxana 37eKTPOMAarHUTHBIX BOJIH. bubmuoreka [JOK
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[IpuMeHeHne 31eKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/49bel19¢

HpI/IHIII/IHBI paI[I/IOCBSBI/I "
TeneBuAeHus. Paguookaiiums.

bubmuoreka [JOK

61
DIIEeKTPOMarHuTHOE 3arpsi3sHEHUE https://m.eds00.ru/9196f18
OKpYXaIoIIei Cpeabl
2 KonTtponsHast pabora o Teme bubnuorexa [IOK
"Konebanus u BoaHbI" https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NMPSAMOJIUHENHOTO bubnnoreka [JOK
pacrpoCcTpaHEHUs CBETa https://m.edsoo.1u/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa HOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEHUsl CBETa
65 Ortpaxenue cBera. [Lnockoe bubnuoreka [JOK
3epkano. Cepuueckoe 3epKano https://m.edsoo.ru/a005d2bb
[Ipenomienue ceera.
AOCONIOTHBIN ¥ OTHOCUTEIHHBIN
66 110Ka3aTellb PEIOMIICHHUS. bubnuorexa [JOK
ITonHOE BHYTpEHHEE OTPA’KEHHUE. https://m.edsoo.ru/bc2e55¢d
[IpenenbHBIN yroi MOIHOTO
BHYTPEHHETO OTPaKEHUS
Pemenue 3aga4y Ha npUMEHEHUE
67 3aKOHOB OTPAXEHUS U brbmmorexa [HOK
P https://m.edso0.ru/49d830a9
MPETOMIICHUS CBETa
Xon xydeu B npu3Me. Jlucnepcus
Y pu A P bubmuoreka [JOK
68 cBeta. CIIOKHBIA cOCTaB Oe0ro
https://m.edsoo.ru/d8elc3be
cperta. [lBer
69 JIunzpl. ®OKYCHOE pacCTOsIHUE U bubnuorexa [JOK



https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be

OIITUYCCKasA Cujia JIMH3bI

https://m.edsoo0.ru/60441359

[Toctpoenue nzodpakeHuil B

70 JIMH3aX U UX CUCTEMAaX bubmorexa HOK
’ https://m.edsoo.ru/bb53b1d5
VYBenndeHue JTNH3EL
Pemienue 3agau Ha mocTpoeHue
71 M300paKEeHUH, TOTYYaEMBIX C bubmorexa [IOK
P i y https://m.edso0.ru/5a86 809
IIOMOIILIO JIUH3
72 I'na3 kak onTuueckas cucreMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 o I/IMeHHMof:[TH FC(I;)MIGLT MYECKOU bubmotera [IOK
p p https://m.edsoo.ru/cd174al10
OIITHKH
74 CKopocTb cBETa U METOABI €€ bubnuoreka [IOK
A3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
& Hucniepenst ceera https://m.edsoo.ru/lel6ccbe
bubmuoreka [JOK
76 J4|
HTep(epeHIa CheTa https://m.edsoo.ru/5fc0c638
KorepenTHbie HCTOYHUKH.
77 VcnoBus HaOIIOIEHNS bubmorexa HOK
a https://m.edsoo.ru/c6416d48
MaKCUMYMOB 1 MUHMYMOB
bubmuoreka [JOK
P
78 CIICHNC 3a/a4 https://m.edsoo.ru/3061de2b
bubmuoreka [JOK
7 Ipamenenue RHTEpgEpERIIIH https://m.edso0o0.ru/668edbc8
bu6mmoreka [{OK
80 Audppaxuus cera https://m.edsoo.ru/12ed04b5
81 Judpaknuonnas pemerka. bubmuoreka [JOK
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YcaoBue HAOIIOAEHUS T1aBHBIX
MaKCHMYyMOB

https://m.eds00.1ru/f998d964

82 Pemenne 3amau bubnmorera [TOK
g https://m.edsoo.ru/d58c411a
23 [TonepeyHOCTH CBETOBBIX BOJIH. bubmmorexa [IOK
[Tonsipuzanusa cBera https://m.edso0.ru/e9890fe9
bubmuoreka [JOK
84 Pemenne 3ama
HHICHHE 3a7ad https://m.edsoo.ru/c56¢8158
85 CBeTOBBIE SIBICHUS B IIPUPOJIE bubmmorera [TOK
pHpoA https://m.eds00.ru/0b36363d
26 O0600I11IeHNE U CUCTEMATH3AIUS bu6mmoreka [IOK
3HaHUH 110 Teme "Ontuka" https://m.edsoo.ru/8a14748b
27 KonTponbhas padbora no teme bubmumorexa [IOK
«OrmTuka» https://m.edsoo.ru/82315dd4
['panu1ipl MpUMEHUMOCTH
28 KJIACCHYECKON MEXaHUKU. 3aKOHEI bu6mmoreka [JOK
SIIEKTPOJVHAMUKH U TTPUHITUTI https://m.edsoo.ru/c9bd77¢cb
OTHOCHUTEIBHOCTH
[locTynarsl ciennanbHON Teopun bubnuoreka [IOK
89
OTHOCHUTEJILHOCTHU https://m.edsoo.ru/c56f05¢cb
IIpocTpaHCTBEHHO-BPEMEHHOM
uHTepBan. [IpeoOpa3oBanus
90 Jlopenna. YcnoBre NpUUMHHOCTH. bubnuorexa [IOK
OTHOCHUTEILHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHe
BPEMEHHU U COKpAIICHUE ITHHBI
91 DHeprusi U UMITYJIbC bubnnorexa [JOK

peHSITHBHCTCKOﬁ qaCTHUIIbI

https://m.edsoo.ru/853a64fc
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CBs13b MaccChl ¢ SHEPTHEN U

92 HUMITYJIbCOM PEISTUBUCTCKON brbmmorexa [HOK
Y P https://m.edsoo.ru/b6258Fa
YaCTHUIIbI. DHEPTHUS TTOKOS
93 PaBHOBECHOE TEeIIOBOE bubmuoreka [JOK
U3JIy4YEeHHUE https://m.edsoo.ru/f54035a5
Bbubmmoreka [JOK
4 B
o 3axon cmemieHus Bura https://m.edsoo.ru/1c5{f752
95 I'mnotesa M. Ilinanka o kBaHTax. bu6mmoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
Bbu6mmoreka [JOK
o6 DHEprHA M MMITYIIRC (OTOHA https://m.edsoo.ru/7fb307ec
97 dotorddext. OnpiTer A. T bubnuorexa [IOK
CroneroBa. 3akonsl (oTodPdexra https://m.eds00.ru/8c68e5b9
VYpaBHenue DitHITeHA 17151
98 dororddekra. "Kpachas bubmmorexa [TOK
- NP https://m.edsoo.ru/01ef4556
rpanuna” Gororddexra
99 Hasnenue ceta. OnbiThl 11. H. bubmuoreka [JOK
JleOeneBa https://m.edso00.1u/64b4966
. bu6mmoreka [JOK
100 BonHOBEIE CBOMCTBA YaCTHII httos://m.edsoo. ru/f59cfcec
Bounsl ne bponns. JInuHa BOIHBI
101 ne bpoiins u pasmeps! o0nactTi bubnuoreka [IOK
JOKAJIM3ALHH IBUKYIIEHCS https://m.edsoo.ru/5df8bafl
YaCTHUIIbI
102 KopnyckynspHo-BoaHOBOMI bubnuoreka [IOK
Jyanau3m https://m.edsoo.ru/8ccab62a
103 Judpakuus 31eKTpOHOB Ha bubnuorexa [JOK

KpucTajliax

https://m.edsoo.ru/30dbal8¢



https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
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Crneuunduka usmepeHuii B

bu6mmoreka [IOK

104 MHKPOMHP e COOTH? HIGI;II/ISI https://m.edsoo0.ru/65783dec

HeomnpeaenéuHocrel [ eiizenbepra
bu6mmoreka [IOK

105 Peenne rpaguueckux sanad https://m.edsoo.ru/e70195bd

bu6mmorekxa [JOK

106 P &

CHLCHIE pACHCTHbIX Sakat https://m.edsoo.ru/ee9b3182
KonTponbHas pabota no Temam:

107 "OcnHoBbsl CTO", bubmuorexa [JOK
"KopmyckysipHO-BOIHOBOM https://m.edsoo.ru/c3de891a
nyanu3m"

OnBITHI 110 UCCIIEIOBAHUIO
108 cTpoeHus aroma. Ilnanerapuas bubmorexa HOK
P ' P https://m.edsoo.ru/312b750a
Mozenb atoMa Pesepdopaa
bu6mmoreka [JOK

109 Hoctyxarst bopa https://m.edsoo.ru/404dfa%a

110 Buasl ciektpoB. CriekTp ypoBHEi bubnnorexa [JOK
DHEPIHU aTOMa BOJOpOJa https://m.edsoo.ru/cf74bl11a

11 CHnoHTaHHOE U BBIHYKJIEHHOE bubnuorexa [JOK
H31y4YEHUE CBETA https://m.edsoo.ru/f945d85¢

bu6mmoreka [IOK

112

Jlazep

https://m.edsoo.ru/2288a0c4

113

Hyxnonnas Mmoaens aapa
['eitzenOepra-MiBanenko. 3apsag u
MaccoBoe YHcIo aapa. 30Tomsl.
PannoakTuBHOCTH

bu6mmorekxa [{OK
https://m.edsoo.ru/34adaSde

114

3aKOH paIMOaKTUBHOTO pacrnaja.
CBolicTBa HOHU3UPYIOIIETO

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef



https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
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https://m.edsoo.ru/404dfa9a
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u3iydeHus. Bnusaue
PaauOaKTUBHOCTH HA KUBBIE
opranusmsl. Jlo3umerpus

115

DHeprusi CBSI3u HYKJIOHOB B siZIpe.
SAnepusie cuibl. Jledekt Maccel
sanapa. SlnepHbie peakiuu.
Snepubie peakTopsl. [Ipobiaemsr
YIPaBISIEMOT0O TEPMOSIEPHOTO
CHHTE3a. DKOJIOTHYECKUE aCIIEKThI
pa3BUTHS AIEPHOU SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

MeTtonbl peructpanyy u
UCCJIEJOBAHMSI DJIEMEHTAPHBIX
yactull. yHnaMeHTanbHbIE
B3aUMOJCUCTBUSA. bapuoHsl,

bubmuoreka [JOK

16 ME30HBI U JIETITOHHI. https://m.edsoo.ru/1ac08a5b
[IpencraBnenune o CtangapTHOM
moenu. KBapk-riroonHas Mozenb
aJpOHOB
®du3suka 3a npeaeaamMmu
CrannaptHoit mogenu. Témuas

117 MaTepus U TEMHAs YHEPTHUs. Bubmmorexa LIOK

o https://m.edsoo.ru/c026fd37

EnuncTBO usnyeckoil KapTUHBI
Mupa

118 Oransl pa3BUTHS ACTPOHOMUHU. bubnuorexa [IOK
3HavYeHHE aCTPOHOMUH https://m.edsoo.ru/ad73e145
[TpruMeHUMOCTh 3aKOHOB (PU3UKU

119 TUTSE 0OBSICHEHUST TIPUPO/TBI bubnnorexa [JOK

KOCMHYECKUX 00BEKTOB. MeTOIbI
aCTPOHOMUYECKUX UCCIEIOBAHUI

https://m.eds00.ru/39¢44028



https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

CoBpeMEHHbBIE ONITHYECKUE

120 TEJIECKOIIEI, PATHOTEICCKOIEI bubmorexa LHOK
ds ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMHMS
Bup 3sé3nnoro neda. Co3pe3nus
121 SIpPKME 3BE3/IbI, MIAHETHI, UX ’ buGnnorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
BUIMMOE JIBIKEHHUE
Conneunas cucrema. CotHIIE.

122 CosHeUHast aKTUBHOCTb. bubmuoreka [JOK
Ucrounuk sneprun CosHia u https://m.edsoo.ru/22748eb4
3BE3N
3BE3/bI, X OCHOBHEIE

123 XapakTepucTuku. [uarpamma bubnuorexa [IOK
"CIIeKTpaJIbHBIN KJ1accC — https://m.eds00.ru/42169944
CBETUMOCTH"

124 3Be3/bI TJIaBHOU bubmuoreka [JOK
MOCJeA0BaTEIbHOCTU https://m.edsoo.ru/b3cb766¢
BnytpeHHee cTpoeHue 3BE3 .

CoBpeMeHHbIE TPEICTABICHUS O
125 MIPOUCXOKICHUH U DBOIIOIUH bubnnorexa [IOK
P 8 .. B https://m.edsoo.ru/d09da494
ConHia # 3BE3/1. JTalbl )KU3HU
3BE3]]
Muneynsiii [1yTe — Hama
bubmuoreka [JOK
126 TI"anakTtuka. THITBI TaJTaKTHK.
.. https://m.edsoo.ru/7cd10a0a
UEpHble ABIPHI B sApax TalakTHK
Bcenennas. Paciumpenue
127 Bcenennoii. 3akon Xa60ia. bubmuoreka [JOK

Teopus boiboro B3peIBa.
PenukToBOE n3iyyeHue

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



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

128

MacmtabHast CTpyKTypa
Bcenennoii. MeraraigakTuka

bu6mmoreka [{OK
https://m.edsoo.ru/ce234633

129

Hepeménnsie npooiaembl
ACTPOHOMHH

bu6mmoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

Du3NUEeCKU IPAKTUKYM I10 TEME
"HccneagoBaHue MarHUTHOTO T10JIS
MMOCTOSIHHBIX MAarHUTOB'" WJIN
"HccnemoBanue CBOMCTB
dbeppoMarueTuKoB" UiIn
"UccnenoBanue neiCTBUA
MMOCTOSTHHOT'O MarHUTa Ha PaMKy C
TOKOM"

Bbu6mmoreka [JOK
https://m.edsoo.ru/67361aef

131

®u3HUEeCKU IPAKTUKYM I10 TEME
"U3mepenue cuibl Amrepa’ uinu
"N3y4yeHue 3aBUCUMOCTH CHUJIbI
Awmrepa OT cuiibl TOKa'" W
"Onpenenenrie MarHUTHOM
MHIYKIMWA HA OCHOBE U3MEPEHUS
cuibl Amnepa"

bu6mmorekxa [JOK
https://m.edsoo.ru/fcae91e9

132

Ou3nyecKuil MPakTUKyM IO TeME
"HccnegoBaHue IBIEHUS
3JIEKTPOMArHUTHOM MHAYKIUNU"
niu "OnpeneneHne HHAYKIMU
BHUXPEBOIO0 MarHUTHOTO MOJIS"

https://m.edsoo.ru/c36658da

133

DuU3HUECKUN IPAKTUKYM I10 TEME
"HNccnenoBaHue IBIEHUS
camounaykimn" win "COopka
MOJIEJIN AIEKTPOMATrHUTHOTO
reHeparopa"

bubmuoreka [JOK
https://m.edso0o.ru/b8tb6391



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

PuU3NUECKUI IPAKTUKYM I10 TEME
"N3mepenue neproa CBOOOTHBIX

bu6mmoreka [IOK

134 .
KOJICOaHWI HUTSHOTO U https://m.edsoo.ru/5d159d35
MPY>KUHHOTO MasgTHUKOB"
Pu3HUECKU IPAKTUKYM I10 TEME
" bubnuoteka [JOK
135 [IpeobpazoBanme SHEPTUH B
" https://m.edsoo.ru/a28026bd
MPY>KUHHOM MasiTHUKE
®u3HYECKU IPAKTUKYM I10 TEME
"UccnenoBanue nmepeMeHHOTO
TOKa 4epe3 MOCIIeI0BATEIbHO
136 COEIMHEHHBIE KOHAEHCATOP, bu6mmoreka [{OK
KAaTyLIKy ¥ pe3ucTop’ wiu https://m.edsoo.ru/89dc2d90
"HccnenoBanue padoThI
HMCTOYHHUKOB CBETA B LIETIH
NepeMEHHOTo ToKa"
Du3HUECKU IPAKTUKYM I10 TEME
137 "N3yueHue napameTpoB 3ByKOBOM buommorexa [TOK
Y " P P Y https://m.edsoo.ru/b100661a
BOJIHBI
DuU3NYECKUN TPAKTUKYM 110 TEME
"H3Mmepenue nokaszarens
138 IIPEJIOMJICHUS CTEKIA" Win bubnuoreka [IOK
"Tlomyuyenue n300pakeHUs B https://m.edsoo.ru/42569¢al
CHUCTEME U3 IUIOCKOT0 3epKaya u
JTUH3B"
DuU3HUECKUN IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH
bubmuoreka [JOK
139 (OKYCHOTO pacCTOSTHUS OT

BElIECTBA (Ha MPUMEpPE KUAKUX
muH3)" nnu "U3mepenue

https://m.edsoo0.ru/b879tb3f



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

(OKYyCHOTO PaCCTOSTHHS
pacceuBarouUX JUH3"

140

PuU3HYECKUN IPAKTUKYM I10 TEME
"HaGmonenne qudpakumm,
uHTephEepeHIINH U OJIAPU3ALUU
ceera"

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

141

Pu3HYECKUN IPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEIATUBUCTCKUX YACTHII
(o dororpadusim TpexoB
3apsHKEHHBIX YaCTULl B MATHUTHOM
noJie)"

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

142

®u3HUEeCKU IPAKTUKYM I10 TEME
"U3mepenne noctosiHHoM [lmanka
Ha OCHOBE HMCCJIEIOBAHNUS
doTtorpdexra" nnm
"UccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA YEPE3 CBETOAUO/ OT
HanpsoKkeHus"

bu6mmorekxa [JOK
https://m.edsoo.ru/eb916182

143

Ou3nuecKuil MPaKTUKYM 110 TEMe
"UccnenoBanue cuekrpa
pa3pekeHHOTO aTOMAPHOTO
BOJIOPOJIa U U3MEPEHUE
noctosiHHOM Pundepra”

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

144

DuU3HUECKUN IPAKTUKYM I10 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nosumerpa" unu "N3yuenue
IIOTJIOIIEHHUS OeTa-4aCTHI]

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



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
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ATIOMUHUEM"

145

DuU3NUECKUH IPAKTUKYM I10 TEME
"HaOmroaenus 38€31H0I0 HEOA
HEBOOPYKEHHBIM I'JIa30M C
UCTIOJTb30BaHUEM KOMITHIOTEPHBIX
MIPWIIOKEHUH TSI OTIPEICTICHUS
MOJIOKEHHSI HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3nusi CeBepHOro MoyHIapus
U sSipKue 3BE311bI" WU
"HaOmonenus B Teneckorn JIyHbI,
TUTAHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUI"

bu6mmoreka [{OK
https://m.edsoo.ru/1072021¢

146

O06001IeHre U CUCTEMAaTU3AIIHS
3Hanuil. Pone pusuku u
aCTPOHOMHUH B IKOHOMHUYECKOMH,
TEXHOJIOTHISCKOM, COIMAJIbHON 1
ATUYECKOH chepax IesaTeTbHOCTH
YyeJioBeKa

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O06o001eHrne U cUCTeMaTH3aIUS
3HaHUN. Poiib u MecTo Gpu3UKH U
ACTPOHOMHH B COBPEMEHHOM
Hay4YyHOU KapTHHE MHUpa

bubmuoreka [JOK
https://m.edsoo.ru/18f19f7¢

148

O06o0011IeHne U cUCTeMaTH3AIUS
3HaHUU. Ponb usnueckoit reopun
B ()OPMHUPOBAHUY TIPEICTABICHUIN
0 pU3NUYECKON KapTUHE MHPA,
MecCTO (PU3HUECKOI KapTUHBI MUpa
B 00I1IEM psiZTy COBPEMEHHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

C€CTCCTBECHHO-HAYUYHBIX
MPEJICTABICHUI O MPUPOJIE

149 O06o001IeHre U CUCTEMAaTU3 AU bubmuoreka [JOK
3gaHu# 1o teme "Kunemaruka" https://m.edsoo.ru/b032fcdb
150 O06o001IeHre U CUCTEMaTHU3 A bubmuoreka [JOK
3gaHu# mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O000I11IeHNE U CUCTEMATH3ALIS bu6mmoreka [{OK
3HaHui no teme "J[uHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CUCTEMATU3 AL Bt LOK
B nomoTeKa
152 3HaHui Mo TeMme "CraTtuka
" https://m.edsoo.ru/3cca482e¢
TBEPJIOTO TeyIa
O0001IenEe U CHCTEMATH3AIUS Eut6 OK
B noJmoTeKa
153 3HAHUH 110 TeMe "3aKOHEBI !
" https://m.edsoo.ru/32a4d1a0
COXpaHEHHUS B MEXaHHUKE
O0001Ienre ¥ CHCTEMATH3AIUS
154 3HaHui 1Mo TemMe "OCHOBBI bu6mmoreka [JOK
MOJIEKYJIIPHO-KHUHETUYECKON https://m.edsoo.ru/ed440ca8
teopun"”
O0001Ienre 1 CHCTEMATH3AIUS
155 3HAHUH 110 TeME bubmuoreka [JOK
"Tepmonunamuka. TeroBbie https://m.edsoo.ru/c63f7¢10
MamuHe!"
O0001IenrEe U CHCTEMATH3AIUS
156 3HaHU# 1o TeMe "ArperaTHbie bubnmnoreka [JOK
cocTostHUA BemecTBa. Ma3oBule https://m.edsoo.ru/1d36b5b1
nepexopl"”
157 O06o001IeHre U CUCTEMAaTH3AIHS bubmuoreka [JOK

3HaHUM N0 TeMe "DIeKTpUYeCcKoe

https://m.edsoo.ru/3bf0def9
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https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9

noie"

O0001IEeHHE U CUCTEMATU3ALIUS

bu6nmoreka [JOK

158 3HaHu# 110 Teme "I1oCTOSTHHBIHI
. " https://m.edsoo.ru/71453ee6
AJIEKTPUIECKUN TOK
O000I11IeHNE U CUCTEMATH3ALIMS
159 3HaHu# 110 Teme "Toku B Bubmiorexa LHOK
" https://m.edsoo.ru/3d40077a
pa3IMYHBIX cpeaax
O000I11IeHNE U CUCTEMATH3ALIS
160 3HAHUH 110 TeMe "MarauTHoe Bubmzorexa LIOK
" https://m.edsoo.ru/3b4c06ae
oJie
PesepBHElil ypok. O000IIIEHHE U
P 7P . bu6mmoreka [IOK
161 CHUCTEMAaTHU3alMsI 3HAHUH 110 TEME
" " https://m.edsoo.ru/053e2248
DIEeKTpOMarHuTHasE UHAYKIHS
PesepBuEIil ypok. O000IIIEHNE U
162 CI/ICTEM&TI/ISZPI/ISI 3HAHUH 110 TEME Bubmiorexa [TOK
H https:/m.edso0o.ru/d6310bfd
"Mexanndeckue KoineOanusg"
PesepsuElil ypok. O000IIIEHNE U
163 CI/ICTIe)MaTI/BZpI/IH 3HAaHWUH 110 TEME Bubmmoreka HOK
" 1 " https://m.edsoo.ru/5¢2bb83d
DneKTpOMarHuTHBIC KoJieOaHus
PesepBHeIit ypok. O600IICHHE 1
164 CHCTEeMaTH3aIlns 3HaHUH 110 TeMe bubmuoreka [JOK
"MexaHu4yecKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJTHBI"
PesepBHrblil ypok. O0001I€HIE U
165 CI/ICTIG)!MaTI/BZpI/ISI 3HAHUH 110 TEME Bubmzorexa LIOK
" " B https://m.edsoo.ru/52ad1603
Ornruka
166 PesepBHblit ypok. O000mmIeHNE 1 bubnuoreka [IOK

CHUCTCMAaTUu3aluAa 3HAHUM 10 TEME

https://m.edsoo.ru/Sbeclc65
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"OcuoBel CTO"

PesepBHeiit ypok. O600IIeHHE U

167 CcHUCTeMaTH3aIlvs 3HaHUH 110 TeMe | bubmuoreka [JOK
"KopmyckyisipHO-BOITHOBOM https://m.edsoo.ru/f7¢59d38
nyanu3m"

PesepBHeiit ypok. O600IeHHE U
P P iJl bubmuoreka [JOK

168 CHUCTeMaTH3aIlvs 3HaHUH 110 TeMe 1

" " https://m.edsoo.ru/1f511654
®dusuka aToma
PesepBHelit ypok. O6o0meHue u

169 CHUCTEMAaTH3alUsI 3HAHUH 10 TEME ) bubmuoreka [JOK
"®u3nKa aTOMHOTO si/ipa U https://m.edso0o.1ru/905¢5¢ce0
3JIEMEHTAPHBIX YaCTHIT"

PesepBHelit ypok. O6001IeHHE U
P P ilI bu6mmoreka [JOK

170 CHUCTEMAaTH3aLUSI 3HAHUH 110 TEME 1

" " https://m.edsoo.ru/2bffb94c
DneMeHThI acTpoU3uKH
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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