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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, ipeAcTaBieHHbIXx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueil mnporpammbl BocnuTaHuss W Konuenmuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no ¢uszuke onpeaenser o0a3aTeIbHOE MPEIMETHOE COACPIKAHNUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTEH  OO0yYarOUIUXCA.
[Iporpamma no ¢Qusuke Aa€r OpeacTaBiIE€HUE O LENAX, COACpPKAHWUHU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3a/la4yu MPO(PECCUOHATILHON OpPHEHTALIMK, HAIPABJICHO HA CO3JaHUE YCIOBUW s
NPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI [l TMPOJOJDKEHUS OOpa3oBaHMs B
opraHu3anusx mnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKEHEPHBIM CITCIIHATBLHOCTSIM.

B nporpamme o pusmke onpenenstoTes miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM H TPEAMETHBIM pe3yJabTaTaM OOydYaloIIUXCs, OCBOMBIINX
nporpaMmmy 1o Qpu3nke Ha YPOBHE CpeAHEro o011ero oopa3zoBaHus Ha yriiyOaEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma no Gpu3rKe BKIIOYALT:

IUTAHUPYEMBIE PE3YNIbTAaThl OCBOCHUS Kypca PU3NKH Ha YTITyOIEHHOM ypOBHE,
B TOM YHCJIe IPeIMETHBIC PE3YIbTATHI IO TOJaM 00yUYCHUS;

coJiepkanue yueoHoro npeamera «dusnka» mo rogam 00yyeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
WCITOJIb30BaHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOMX pabOUUX MPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
NPEIOCTaBIIICT BO3MOXKHOCTH IS peaj3allid  Pa3IUYHbIX METOJUYECKHIX
MOJXO/IOB K TpPENoJaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
coxpaHeHus1 00s13aTEIHPHOM YaCTH COJIEP KaHUs Kypca.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTyHas B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy>katoieM mupe. LLkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOSHUSI KOCMOCa,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IPU BBIMOJIHEHUU UM YYEOHBIX UCCIICTOBAHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOJI0KEH
pAA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3lienoB (U3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTe€pHUH, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanuys OpeAnonaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U SKOJIOTMUECKO 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3MKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHOTo mporecca. s yrmyOnénHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanuzanuu GU3NYECKOro NMpakTukyMa. B mepBom ciyyae mpakTUKyM
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOpPbIE MPOBOIATCS B MpOLECCE
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1no (¢usnke CcHUCTEMa YYEHMYECKOIO OKCIEPUMEHTa,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUST W OCHalleHusi kabunera Qusuku. [Ipu sTomM oOecneunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHIMaHKE yaeseTCs PEIICHNIO PACUETHRIX M KAY€CTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJIHOTO pazjiena Kypca, TaK U HUHTETpUpys
NPUMEHEHHE 3HaHUI U3 Pa3HbIX pa3AenoB. [y KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PU3NYECKHUX
SBJICHUN U MPOLIECCOB B OKPYXAlOUIEH >KU3HU, TpeOyrolue BbIOOpa (pu3ndeckon
MOJIEH JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JOJDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IporpaMMe 1o pu3nKe y4eHU4eCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHCTpanoHHOe 00oOpyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECrneuyMBaeT IOCTaHOBKY
NEPEYUCIICHHbIX B HporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 0OeCleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHnueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M HHM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

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

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHre YMEHUI OOBSACHATH SBJICHUS C UCIIOJIB30BAHUEM (PHU3UUECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAIBHOW  IESTEBHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpPUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI ACTPOPU3UKY;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
Gu3nyecKux SIBICHUNH B MPUPOAE U JUISl NMPUHATHS NPAKTHUECKUX pPEIIEHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUECKOn
MOJENIN, AJEKBaTHOW YCJIOBMSM 3a/lauyd, B TOM 4YHUCIE 3aJa4 WH)KEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M MPUHLMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPEy;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHWPOBAaHWS W IPOBEICHHUS
¢u3nyecKux OSKCIEPUMEHTOB, aHaiM3a M HMHTEpOpeTauud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JICSATECIILHOCTH;

pa3BUTHE HHTEpeca K chepam mpodeccrnoHaIbHOM ASSITENbHOCTH, CBSI3aHHON
C (PUBHUKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrayOnéHHBIA ypOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
00pa30BaHMsI 10 CIIEIUATBLHOCTAM (PU3HKO-TEXHIUYECKOTO TPOQHIISL.

Ha uzyuenue pusuxu (yrinyOna€HHBIH YpPOBEHB) Ha YPOBHE CPEIHETO 0OIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ICIIO).

[Ipennaraemerii B mporpamMmMe mo (¢U3MKE TMepeueHb Ja0opaTOpHBIX U
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelIaeT BBIOOP
NPOBEJICHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOIBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIEI0BaHUS (PU3UUECKUX SIBJICHUU.

OKCIEpUMEHT U TEOopus B Ipoliecce IMO3HaHWs Npupoasl. HabmroneHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuit  (usmyeckux  BeauuuH  (abcosioTHas U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEPIOE TEIO0, UACATbHAS KUIKOCTD, UI€AIbHBIN ra3, TOYSUHbIN 3aps).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €r0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHune cuiibl TOKa U HApsHKEHUS B IIENU OCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO C LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJIMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JATYMKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBrxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JBUKECHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3aJ1Ja4yl MEXAHHUKHU.

Panuyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIMU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLUUH HAa OCH CUCTEMbl KOOpPJHHAT.
CroxeHune nepeMelieHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKy.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHMEHUUAJIBLHOE) U MOJIHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpocTBa M TEXHOJOTMUYECKHE IPOLIECCHI: CHUAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WIUTIOCTPALMS KUHEMATHUECKUX XapaKTEPUCTUK
JIBUKECHMUSL.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yyeHne HEpaBHOMEPHOTO JBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBHYKEHUU.

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

N3yuyenue nBUKeHUs Tena, OpOIIEeHHOT0 rOpU30HTANBHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA M
Ha4aJIbHOM CKOPOCTBIO TEA.

W3yyeHue IBHKEHHS Tella MO0 OKPYKHOCTH C IOCTOSHHOW II0 MOZIYJIFO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEpHoJ1a 0OpalieH!s KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpyuHIun cyneprno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO M IEHUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IIJIAHETHI M OT reorpaduiyeckoi MMpoThl. J{BUkeHHuE HEOECHBIX Tell
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIA TPEHUS TTOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLIUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTA/ICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIIUX B NPYXHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

V3ydeHne MBHKEHHUS CHUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkM. [IpeacraBiieHMe O COXpaHEHHU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHManbHblE W HENOTEHUUANbHbIE CWIIbl. [loTeHIuanbHas >HEpPrus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
SHEPrus Teia B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnansHas S3Heprus Teina
B TPABUTAIIMOHHOM TMOJie OJHOPOAHOro Imapa (BHyTpU W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACaNbHOM >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOZOMET, KOTIED, MPY>KUHHBIA TUCTOJIET, THPOCKOI, PUTYPHOE KaTaHWE Ha KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3mMeHeHne 3HEpTruu Telia Py COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKOM W MOTEHLHAIbHOW SHEPruil MpH
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3mepeHne nMmmyJsibca Telia o TOpMO3HOMY MYTH.

W3mepenne CUuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTH CHJIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHJIBL.

HccnenoBanne COXpaHEHUsI UMITYJIbCa IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue padOThl CWJIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU MeopUll.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEUIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPJIBIX TE]I U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temmneparyp Llenbcust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'padudeckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU DHEPrUueH MOCTYyNaTEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us :xuIKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmronenue u nccieioBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

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

M3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMUYECKON CUCTEeMbl. BHelIHre U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

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



Mopenp wWIeanpbHOTO Tra3a B TEPMOJMHAMHKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckre 1 HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyYECHHE.

KomnuectBo Ttermnorel. Tenno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHyTpeHHss1 3Heprusa. KoimuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

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

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHUYecKue yCTpONCTBA U TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJIUIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATeNd, NapoBas TypOHHA,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOI0 HAcOoca, yTHIIN3alus OMOOPraHUYECKOTO TOILIUBA JJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3meHenue Temneparypsl Npu aainadaTHyecKoOM pacIIupEHUN.

Bo3nymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEXKMOJICKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHusl.

HacolllieHHble W HEHAcChIIeHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUSI HACBIIIIEHHOTO Iapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCThH TeMIIEpaTyphl KUIIEHUS OT JAaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

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

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue KUIKOCTEH U TBEPABIX Tel, 00ObEMHOE M JIUHEHHOE
pacumpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO PaCHIUPEHHs Tell (Ha KaYECTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECChI:  KHUIKUE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTepUAIbI.

Hemoncmpauuu.

TermioBoe paciupeHue.

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Mopenu HEHbIOTOHOBCKOM YKUJIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmukKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duimeHTa TOBEPXHOCTHOTO HATSKCHHSL.

N3mepenne monyis FOnra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, HOHMAJIEKTPUKH H  MOJYIPOBOJHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

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

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

Hampsoxéanocts  anektpuueckoro  moina.  [IpoOuwiii  3apsn.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsdja B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenman snexkTpocraruyeckoro noss. Csi3b HANPSHKEHHOCTHU MOJIS M Pa3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLuy SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOTO 1o 00bEéMy miapa. Ilosme paBHOMEpPHO 3apsHKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIUAIBHBIX TOBEPXHOCTEM.

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

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJHOM SJIEKTPUUYECKOM MOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOKCTBO M JEUCTBUE KOHICHCATOPA MOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

O1eHKa CUJ B3aUMOJICHCTBUS 3apsSIKEHHBIX TEI.

HabGnronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnpenenenne pa3HOCTH MTOTEHIUAJIOB (HampsHKEeHMST) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpUiecKuili mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hampsokenune U u DJIC £ .

3akod OMa Jisl ydacTKa MeMu.

DIEKTPUUECKOE CONPOTUBJIEHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapaJUieIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX ekTpudeckux meneil. [IpaBmina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIena.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3akoH OMa 715l TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKAa U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Ty MOJIFOCAMHU UCTOYHHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne /1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Ty MOJIFOCAMH UCTOUYHHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCUMOCTH COINPOTUBICHUS METAIJIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTAYECKAS] TUCCOLHALMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Habmronenue snexkTpoimsa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CniocoObl n3MepeHust PU3NYECKUX BEIUYMH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MYeCKUX BEIUYMH, NPOBEPKA NPEMJIOKEHHBIX T'MIoTe3 (BbIOOp U3 pador,
ONMHMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
n1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C y4€TOM COJEpKaTEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

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



Teopusi, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE, MOJEJb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBa, MOJIApHAs Macca, MOJyueHHE HAHOMAaTEpHUaJiOB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABM)KEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEP, TEXHOIOTHH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOJIHUKOBEIE PUOOPHI, TaJbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMND cyneprno3unun
MArHUTHBIX TIOJIeH. JIMHUM MarHUTHON WHIYKIIUH.

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruuTtHoe 1nosje B BeuecTBe. @eppoMarHeTHKy, rnapa- u JuaMarHeTHKHU.



TexHu4yeckue yCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptiHa 7uHHMA  WHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHUE MPOUECChl: MHAYKIHUOHHAS
Me€4Yb, COJICHOWU/I, 3alllUTa OT JICKTPU3ALMU TEJI IPU ABUKECHUN B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOM (METHON) TPyOeE.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnpeneneHne MHAYKIUY BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

UccnenoBanue kosneOaHUWN Tpy3a Ha MACCHUBHOM MpPYXHHE C UEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHHM HUTSAHOTO U TMPYKUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIONINX KOJIeOaHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa ¢ aMIUIMTYJOM CHIIbI TOKA B KOJI€0aTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaANpsDKEHWS MpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
POJI0JIbHBIE BOJNHBL. llepuos, CKOpOCTh pachpoCTpaHEHUsT U JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUS |
T paKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3ITyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIMOCBA3YU U TEIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOMIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUILIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue untepdepenunu u qudpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anys, mudpaxius, tHTepPepeHIms.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTAa. AOCOIIOTHBIN MOKa3aTelhb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IrpaHully paszena AByX ONTUYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CiioKHBIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cepuyeckoil JHMH3BI OT €€ TEeOMETPUUM U OTHOCUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [AJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETro oTpakeHus. Mojieib CBETOBO/Ia.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKajia v JIMH3HI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYEHHUS Ha ABYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCHOE TEIJIOBOE M3JIydeHHE (MU3JIydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMuUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas monenb aroma
Pezepdopna.

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



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBONCTBa MOHHU3UPYIOLIErO H3JIy4YCHUs. BiusHHE pagvMOaKTHBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PAa3BUTHSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npeaenamu CTaHIapTHOW Mojenu. TEéMHas Marepusi U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpukiagHOe U MUPOBO33PEHYECKOE 3HAYCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro Heba. Co3Be3nus, spkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBUKEHHE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama ['amaktuka. [lonoxenune n nBuwkenue CoHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnsle mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIbHBIC TTOTPEITHOCTH U3MEPEHUN (DU3NYSCKUX BEITMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMHMCAaHHBIX B  TEMAaTHYECKHWX  pazienax «YUYCHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



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

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATH3UPYIONIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKOW  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YpaBHEHHW. TPUTOHOMETPUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bEma Tel.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW NpPUpONE, KoJieOaTeIbHBbIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBasi JUArHOCTUKA B MEJULMHE, ONTUYECKUE SIBJICHUS B IKHUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb SKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTHKAa B TEXHUKE,
IPOEKIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi Oarapesi, CIyTHUKOBBIE
NPUEMHHKH, SJIEPHAs SJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOIrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH TPAKAAHCKOM MO3UIIUU 00YUAIOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIbBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHM C UX PYHKIUSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOM M BOJIOHTEPCKOU JIESITEIbHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, HOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CHOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NMIECKON HAYKe.

TPYAOBOI'0 BOCIIMTAHUSA:



MHTEpEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIC YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS
Bba3oBble JJornueckue JeMicTBUA:

CaMOCTOATENFHO  (OopMyNnUpoOBaTH U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTMBOPEYMS B PacCMaTpUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTEpPUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTAaTOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Bba3oBnlie uccienoBarejbcKue 1eCTBUSA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHSIMU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB IMO3HAHUS;

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

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3aJady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATh U3BMEHEHHE B
HOBBIX YCIIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KU3HEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJI€Th HaBbIKAMU MOTy4YeHUsI HHGOpMAIMU PU3NYECKOTO COJIEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUYHBIX (popmaTax ¢
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK MU BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

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

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX AEUCTBHH C yuy€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEHCTBUM, pacpeaessaTh poyid ¢ y4€TOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

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

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranuzamnus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPETOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4€OHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;
JenaTb OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO APYIULUMU B 00JacCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,



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

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

e YMEThb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U JIOCTOMHCTBA;

e TMPUHUMATH MOTHUBBI M apPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
JeSITEIIbHOCTH;

e IIpPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJIEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IOHUMAaTh AMOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOH(MIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xonity oOyuenus B 10 knacce npeIMETHBIE PE3yJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NUECKON KapTUHE MUPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abcomoTHO ympyras aedopmanmsi, aOCOMIOTHO YIPYroe W alOCOIOTHO
HEyIIPyroe CTOJIKHOBEHHMs, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTh ycioBHs (TpaHULbl, 00JIACTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXAaHUMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (DOPMYJbl KHUHEMATUKH PABHOYCKOPEHHOIO
NBUWKEHUA, TpeoOpa3oBaHusa [anunes ajie CKOPOCTH M IEepeMElIeHUs,
3aKkOoHbl HplOoTOHA, mpUHIMI OTHOCUTENbHOCTH ['amwies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAaHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHHMYECKOW HSHEpruM,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHs HMILYJbCA U MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTEHHS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOAMHAMHMKHN (CBSI3b  JIaBJICHUS HWACAJTBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JIBMXKCHUS W KOHIICHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHUI, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenneneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), TP ITOM HCIIOIb30BAThH



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

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI W 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ MPAKTUYECKU BA)KHBIE COOTHOIIEHHUS: 3aKOHbI Oma g ydacTka
HenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, YHEPTUS YIIPYTOr
nedopManvii mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, A0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiaOBOrO JBUTATENS; JIEKTPUUECKOE MOJE,
HaNPSHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WK 3apsDKEHHOTO 1Iapa B BAKyyM€ M B JIUAJIEKTPUKE, MMOTEHIHAI
AIEKTPOCTATUYECKOIO IMOJIs, Pa3HOCTh MOTEHLMAIOB, JJICKTPOIABHXKYILASL
cuia, CUja TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, 3JIEKTPUUYECKAasT EMKOCTb
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBWXEHHE YaCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHKEHUE, TUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCALUS], TIJIABJIICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUIOTEHINAIBHOCTh IIOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOM 3aBUCUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPENIHOCTE  W3MEPEHMH, JellaThb  BBIBOABI MO  pe3yjbTaraM
WCCIICIOBAHUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC W
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
IIPOBOJAUTH ONBITHI 110 MPOBEPKE MPEMIOKEHHOW TUIOTE3bI: IIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYEHHBIE PE3yJbTaTbl M JEIaTh BBIBOJ O CTaTyC€ MNPEMIOKECHHON
TUTIOTE3bL;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOrO  OJKCHepUMEHTa,  [MpakTUKymMa W  y4deOHo-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemiaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Gu3MuecKol MOJENH, OTBEYalllel TpeOoBaHUSAM 3aauH,
MPUMEHSIThH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TTOCTYJIAThl PUBUUECKUX
TEOpUN MPHU UCIOJIb30BAHUM MATEMATUYECKUX METOJIOB PELICHUA 3ajad,
MPOBOAUTH PacuEThl HA OCHOBAHUU MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YUETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth Ka4yecTBEHHBIC 3aJayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE UHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LENIOYKY PACCYKIACHHUH C OITIOPOM HA U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PA0OTHI UBMEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOESKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJU3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETLHOCTH YEeJIOBEKa, CBA3AHHOM C (PU3MUYECKUMHU TIPOIecCaMu, C
MO3UIIMN SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUIN O palliOHATHLHOM
MPUPOAOTNIOIB30BAHUM, @ TAKXKE PA3yMHOM HCMOJIb30BAaHWU JOCTUKECHHI
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;

MPUMEHSTh pa3udHbIe CIOCcOObl paboThl ¢ MHGMOpMaIe (HU3NIeCKOro
CONEp)KaHUsI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETAIINH
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe C HCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEi,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHIPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYalMSIX, aJ€KBAaTHO OLEHWBATH BKJAJ Ka)XJOro W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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

K xoHity oOyuenusi B 11 knacce npeqMeTHbIE pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

HOHUMATh POJIb PU3UKU B IKOHOMUYECKON, TEXHOJIOTMUECKOH, COLIMaIbHON
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YEJIOBEKa, pOJib U MECTO (DU3UKHU B
COBPEMEHHOW HAYYHOU KapTUHE MUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NEeSATEIbHOCTH YEJIOBEKA U JalbHEHIIEeM HAay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW W
MIPOTHOCTUYECKON (PYHKIMHA (DU3UYECKOM TEOPHH — DIJICKTPOJIUHAMUKH,
CHEeLMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAaHTOBOM (DU3HMKH, pOJIb
¢du3nueckoil Teopur B (POPMHUPOBAHMHU MPEIACTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHHI O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeel PU3NYECKUX TEJ U TPOLIECCOB
(s1BJI€HUIT): OMHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHMsl, MaTEeMaTUYECKU MAasiTHUK, HACAIbHBIN
PY>KUHHBIN MasiTHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
Kosie0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeIel aToMa, aTOMHOTO Sijpa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIUaIbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
U3MEHEHUS CUJIBI TOKA, TOCTYJAThl CIEIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorpdekra, mepBulit 1 BTOpOM NOCTYNaThl bopa, MpUHIMIT COOTHOIIEHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAHEHHUs 3apsOBOr0 H
MacCOBOTO YKCEJI U PHEPTUU B AJICPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacrajna);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISA, MMOTEHIMAT 3JIEKTPOCTAaTHYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUS
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakius, JTUCIEPCUsi, T[OJHOE BHYTPEHHEE OTpa)KEHUE,
doTornexrpuueckuit apdext (hotorddexr), annda- u 6eTa-pacnasl saep,
raMmma-u3nydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATIbHOTO aHaTu3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNUHM 3BE3/] M BCelleHHOM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJB30BaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl IMOJYYEHHON  3aBUCHUMOCTH
bu3nueckux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJibTaTam
UCCJIeI0BAHNUS;



MPOBOJIUTh KOCBEHHBIE H3MEPEHHUS (U3MYECKUX BEIMYMH, TPH ITOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJAUTH ONBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJYYEHHbIC PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKECHHOU
TUTIOTE3bI;

OMMUCBHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
paMKax  y4yeOHOrO  OJKCHepUMEHTa, MpakTUKymMa W  y4eOHo-
HCCIIEIOBATEIIbCKOW M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
WU3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 00OPYAOBAHMS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
dbu3nUecKoil MOJEbI0: HAa OCHOBAaHWM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNud, OTBEYaIoIIMe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (PU3HYECKUX TEOPUH
IpU  HUCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PAcUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pelarth KayeCTBEHHBIC 3ajauyd, TpeOyrolure NPUMEHEHHUS 3HAHUN U3
Pa3HbBIX pa3lejoB Kypca PU3MUKH, a TAK)KE UHTETpaIllui 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUSL JJIi OOBSICHEHUS] OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pPa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOU3BOICTBEHHON
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TIpOIecCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUH, a TAKKE Pa3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

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



TEXHOJIOTHI, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpynIe C HCIOIHEHUEM pPa3Iu4HbIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACIPENEIATh AEATENbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymel npodeccHoHaIbHOM AesTEIbHOCTH 1O
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
. bubmuoreka [JOK
11 Hayunslit MeTO O3HAHUS IPUPOLBI 6 https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Huraniica 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cratiika TBEOTO TENA > 1 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
2.4 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Hroro no paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
. bubnmoreka [JOK
A 1 1
3 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUHT 5 https://m.edso00.ru/f16b68d7
3.2 Tepmonunamuka. TeninoBbsie MalTUHbI 20 1 bubnmorexa 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

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmmorexa [IOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
41 UeKTpiieckoe moxe 24 https://m.edsoo.ru/f16b68d7
. . bubmmoreka [JOK
4.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 24 httos://m.edsoo.ru/fL6b68d7
bubmuoreka [JOK
43 Toxi B pasIHBIX cpefiax 0 https://m.edsoo.ru/f16b68d7
Utoro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
. bubmuoreka [JOK
>l DUSHHCCKHI MpaKTHKyM 16 16 https://m.eds00.ru/f16b68d7
Uroro mo pazneny 16
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB IT10 ITPOTPAMME 170 16



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
bubmuorexa [JOK
11 Marmutioe roze 14 https://m.edso0.ru/39859ef1
bubmuorexa [JOK
1.2 DJICKTPOMATHHTHAA HHYKI 13 1 https://m.edso0.ru/39859ef1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 Mexannueckne KojaeOaHus 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edso00.ru/39859f1
53 MexaHu4YecKue U AIEKTPOMAarHUTHBIE 10 1 bubnuotexa [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
2.4 2 1
Onritka > https://m.eds00.ru/39859f1
Hroro mo pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosrel CTO

5

1

bu6mmorexa [IOK
https://m.eds00.ru/39859f1

Hroro no pazneny
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Pa3zgea 4. KBAHTOBASI ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuorexa [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
' YaCTHII https://m.edso00.ru/39859ef1
Utoro no pazneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edso0.ru/39859ef1
Uroro no pazueny 12
Pazzen 6. PUSHUYECKUN MPAKTUKYM
N bubmuorexa [JOK
61 DUSHIECKHH MPaKTHIKYM 16 16 https://m.edso0.ru/39859ef1
Uroro no pazaeny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubmuoreka [IOK
' JEeSITEIbHOCTH, TPUOOPETEHHOTO MPU https://m.eds00.ru/39859f1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
bu6mmorexa [IOK
PesepBHOE BpeMms 10 https://m.eds00.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
1 ®duszuka — pyHaaMeHTaabHas HayKa o 1 bubnuoreka [IOK
pupoe https://m.edsoo.ru/1beef346
2 Hayunslii MeTO MO3HAHUS U METO/IbI 1 bubnuoreka [IOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
OKCcHepuMEHT U TEOPHUS B IIPOIIECCE
3 no3Ha§Hﬂ IPUPOIEI pHa6J1}(§) €HUE U 1 bubmorexa [TOK
PUPOJIBIL. A https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pu3mKe
4 Crnioco0rl n3mMepeHus: GU3NYECKUX 1 bubnnorexka [JOK
BEJIMUHNH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHUTENLHAS
5 MOTPENTHOCTA U3MEPEHU 1 bubmmorexa [IOK
p p https://m.edsoo.ru/7f18fda3
(hbUBUYECKUX BEITUYUH
MonenupoBanue B ¢pusuke. Poib u
MecTO (M3UKHU B (POPMHUPOBAHUH
6 COB qu;HHOITI Ha(b }11)0171 Ea THUHBI 1 bubmmorexa [IOK
p i . p https://m.edsoo.ru/eabbdedl
MHpa, B TPAKTUUYECKON JACATEITHHOCTH
monen
Mexanndeckoe nBrkeHne. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEXaHUYECKOro ABMKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
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Panuyc-BekTop mMaTepuasbHON TOUKH,
€ro MPOEeKIUU Ha OCH KOOPIHHAT.

bubmuoreka [JOK

8 Tpaekropus. [lepememnienue.

PasieropiaL. Hiepeniett https://m.eds00.ru/30a108a5
CxopocTtb. X mpoekuuu Ha OCH
KOOpJIUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 nsuxkenue. ['padudeckoe onrcanue bubnuorexa [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubnuorexa [JOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnnoreka [JOK
[IpsmosnHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MIPSIMOJIMHEMHOTO ABMKEHUS C bubmmorexa [IOK

P https://m.edso0.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoboaHoe najeHue. Y CKopeHue

13 CBOOOHOTO Na/IeHUs. 3aBUCUMOCTh bubnmoreka [JOK
KOOpAUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX rpapuKu

14 JIBm>keHue Tena, OpOIIeHHOTO O] bu6mmorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneriHoe 1BUXEHHUE.

BH)KEHUE 110 OKPYKHOCTHU. YTJI0Bas
A . PyE bubnnoreka [HOK
15 U JuHelHas ckopocTh. [lepuon n

yacrora. [[eHTpocTpeMuTeIbHOE U
MIOJTHOE YCKOPEHUE

https://m.edsoo.ru/33196fbe
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KonrponsHas pabora o Teme

bubmuoreka [JOK

16
"Kunemaruka" https://m.edso00.ru/1242f32e
IIepBb1if 3ak0oH HbroTOHA.

17 NHepuuanpHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOg€eHCTBYIOIIAS CHIIA. bubnuoreka [IOK
Bropoii 3akon Herotona. Macca https://m.edso00.ru/141d3837

19 BzaumoneiictBue ten. Tperuit 3akoH bu6mmoreka [IOK
Herotona https://m.edso0.ru/57dba505
[TpuHIMIT Cynepno3uiuu Cuil.

20 P;)HIGHI/Ie 3:111qu’¢1 IPUMCHCHHE bubmorexa LHOK

A P https://m.edso0.ru/bdfe97fb
3akoHOB HploTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON U bubmmorexa [TOK
N P 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl

29 Cuia TSKeCTu U yCKOpEHHe bubnunorexa [JOK
CBOOOHOTO MaJeHUs https://m.edsoo0.ru/22757f26
JIBrokeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnoreka [JOK
KOCMHUYECKasi CKOPOCTb. 3aKOHbI https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BUABI CUI

P brp bubnmnoreka [JOK
TpeHus. [IBuKeHne B KUIKOCTH U
25 https://m.edsoo.ru/1fa86499

ra3e ¢ yu4€ToM CHJIbI COIPOTUBIICHUS
Cpelbl

https://m.edsoo.ru/2cb29676
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Jasnenue. I'mapocrarnueckoe

bubmuoreka [JOK

26 napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnunoreka [HOK
27 [ToctynaTenbHO€E U BpalaTeabHOE bubnuoreka [IOK
JBH>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57¢e
08 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
BparieHus. [liedo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp TsbxecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Buner paBHOBecHs
bu6mmoreka [IOK
30 Pemterrte aza https://m.edsoo.ru/dclcaac0
31 KonrtponbHas pabora no teme bubnnorexka [JOK
"Tunamuka. CtaTuka TBEpaOro tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTepUATbHBIX TOYCK.
32 LlenTp Macc cucTEMBI MaTepPHAIBHBIX bubmmorexa [OK
https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBM>KEHUU IIEHTPA
Mmacc
Nmrirynbe cuitbl U M13BMEHEHHE
33 UMITYJIbCa Tella. 3aKOH COXPAHCHUS bubmorexa HOK
https://m.edso0.ru/13f0a221
UMITyJTbCa. PeakTUBHOE JIBIKEHHE
MoMeHT uMItysibca MaTe€pUAIbHON
34 touku. [IpeacraBienne o coxpaHeHUH bubnmoreka [JOK

MOMCHTA UMITYJIbCAa B ICHTPAJIbHBIX
IOJIAX

https://m.edsoo.ru/d6532eb9
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bubmuorexa [JOK

35 Pemenue 3amau
A https://m.edso0.ru/f7706d63
PaGora cunbl Ha MajoM U Ha
36 KOHEYHOM IIE€PEMEILIECHUH. bubnmoreka [JOK
I'paduaeckoe npenacraBiaeHne pabOTHI https://m.eds00.ru/913974c7
crIIbl. MOIIHOCTH CHJIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUU KUHETUYECKOU YHEPTUI bubamorexa LOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOM TOUKH
[ToTeHnManbHBIC U HETIOTCHITHATLHBIC
38 cwibl. [loTeHmansHas SHEprus bubnmorexa LHOK
) prHi. https://m.edso0.ru/554bafcc
Bropas xocMuueckast CKopocTb
Tpetsbst KocMu4eckast ckopocTb. CBsI3b
pabOThI HEMOTEHIIUATBHBIX CHJI C
39 W3MCHCHHEM MEXaHHYECKOH SHEepPTUn bubmmorexa [JOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He W€ CTOJIKHOBEHHUSI.
40 b E:II;GHI/IG Beynj };IFHH TSl BIeaTbHON bubmmorexa [JOK
P PHYIUH ATA 1A https://m.edso0.ru/f30f43b6
KHUJKOCTH
41 KonrtponsHas pabora no Teme bubmuorexa [IOK
"3aKOHBI COXpaHEHUsI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npenacraBieHuii 0 npupoie
42 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CrtpoeHnue ra3000pa3HbIX, KUIKUX U
bu6mmoreka [IOK
43 TBEPJBIX Te. XapaKTep IBHKCHUS U

B38.HMO,Z[€I>'ICTBPISI qacCTull BEIICCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazmepsl MOJIEKYJT (ATOMOB).

44 KomunuecTBo BemectBa. [locrossHHast bubmiorexa LIOK
B ' https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
[Tkana Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
4 P
6 CHICHHE 3alad https://m.edsoo.ru/1531abab
bubmuorexa [JOK
47 )4 i ras. I°
AICAJIDHDI Ta3. £ a30BbIC 3AKOHMT https://m.edsoo.ru/1deb2367
48 YpaBHeHue MeHieneena- bubnuoreka [IOK
Knaneiipona. Pemenue 3amau https://m.edso0.ru/8d12c328
49 AGcomtoTHas TemrepaTypa. 3akoH bubnnoreka [JOK
JampToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UI€aIbHOM Tase ¢ bubnnorexka [JOK
MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'padnueckoe npeacraBieHne
o1 Hfog) OIIECCOB: i;;Te Ma, U30X0pa bubmorexa LIOK
potl ' pMa, pa, https://m.edso00.ru/1344327b
n3zobapa
bu6mmoreka [JOK
52 O MKT
CHOBHO® ypaBHEHHE https://m.edso0.ru/c8094721
bu6mmorexa [IOK
53 P
CHicHue sajad https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TeMIepaTyphl
TEPMOJANHAMUYECKON CUCTEMBI CO
54 CpeIHEe KHHETUYECKON dHepruei https://m.edsoo.ru/c38af875

MOCTYNATEIBHOIO TEMJIOBOTO
IBIKCHUSA €€ 4acTHI]
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O0001IeHYE ¥ CUCTEMATU3 AU

bubmuoreka [JOK

55
3gagui mo teMe "Ocuossl MKT" https://m.edsoo.ru/09d12fd8
56 KonrponsHas pabora o Teme bubnuoreka [IOK
"OcuoBer MKT" https://m.edsoo.ru/13adad59
TepmoauHaMmuueckas cucTema.
3agaHue BHEMIHUX ycinoBui st T/
CUCTeMbl. BHelHre U BHYTpeHHHE
o7 napametpsl. [Tapamerpst T/l cuctemsl bubmmorexa [JOK
PaMeTpbl. Liapametp https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHHe 3HAYCHUS BETUYHH,
OIHMCHIBAIONINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camornpou3BojibHas penakcaius TJ] bubmorexa HOK
p p & https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TETJIOBOMY PaBHOBECHIO
Monenb uaeaabHOTO Ta3a B
59 TEpMOIUHAMUKE. Y CIOBUS bubmmorexa [IOK
pMOA T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIH
VpaBHeHue MeHpneneeBa-KnaneiipoHa
60 u I1:.1,1 aKEHHE TSI BHYTPEHHEN ’ bubmorexa [TOK
p A yIp https://m.edsoo.ru/bal178d0
SHEPTUU
BeIpaxxenue 111 BHyTpeHHEN SHEPTUA
61 OJIHOATOMHOTO HJICAJTbHOTO Ta3a. bubnuorexa [JOK
KBa3ucraruueckre U HECTaTUUYECKUE https://m.edsoo.ru/acscacls
MPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMoANHamMuKe. Berauciaenue bubnnoreka [JOK

paboTsl o rpaduky mpoiecca Ha pV-
auarpamme

https://m.edso0.ru/741d5738
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Tennonepenaya xak crocoo

63 W3MEHEHUs BHyTpeHHEeH snepruun T/1 bubmmorexa [JOK
https://m.eds00.ru/3d734561
CUCTEMBI 0€3 coBepIIeHUs PadOThI
64 KonBekuusi, TEMIOnpoBOIHOCTb, bubnunoreka [HOK
U3JIy4eHUE https://m.eds00.ru/157b54cd
KonnuectBo TennoTel. TemioéMKOCTh
65 Tena. Y ienbHas U MOJIsIpHast bubmuoreka [JOK
TEINIOEMKOCTH BELIECTBA. Y JeJIbHAs https://m.edso00.ru/7ba67355
TEIJIOTa CTOPAHMS TOILIINBA
66 Pacuér xonnyecTBa TEIIIOTHI IPU bubnuorexa [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM Mmporecce. bubnuorexa [JOK
[TepBrlii 3aKOH TEPMOAMHAMUKHU https://m.edso0.ru/d8098824
KonuyecTBo TemnoTs! u paboTa kKak
68 MepbI U3MEHEHHsI BHYTPEHHEN bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmoreka [IOK
MamuH. KITJ{ https://m.eds00.ru/2e945513
71 Maxkcumanbsroe 3Hadenre KIT. Iuxn bu6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
72 Pemterne safas https://m.edsoo.ru/b3efal8b
73 DKOJIOTUYECKHUE ACTIEKThI bubnmoreka [JOK

HCITIOJIB30BaHUA TCIIJIOBBIX

https://m.eds00.ru/9867aaa’
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nsurareseil. TeroBoe 3arpsi3HEHNE
OKpY KaroIen cpeabl

74 Pemenue 3anau bubmmorexa [JOK
https://m.eds00.ru/c8c70432
O06o001IeHre U cuCTeMaTH3aIus
75 3HaHu# 1o Teme "TepMoauHaMuKa bubmorexa [IOK
b ' https://m.eds00.ru/28d62b3f
TemnoBbie MaIIMHbBI
KonTponbHas padoTa 1mo Teme
76 "Tepmonunamuka. TernmoBbie bubmorexa LHOK
P . ' https://m.edsoo.ru/1b6e26¢5
MaIluHbI
ITapooOpa3oBaHue ¥ KOHCHCAIIHS.
7 Ucnapenue u kunenue. Y nejbHas bubmorexa [JOK
P A https://m.edso0.ru/6f8e6777
TEIUI0Ta NapooOpa3oBaHUs
HacepimmeHHbie 1 HEHACHIIICHHBIC
napbl. KauecTBeHHas 3aBUCHMOCTh
IJIOTHOCTH U JaBJICHUS HACBIIIEHHOTO
78 rapa oT TEMIIEpaTypbl, UX bubnuoreka [IOK
HE3aBHUCHUMOCTH OT 00BEMaA https://m.edso0.ru/f5c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPhI KUTICHUS OT JaBJICHUS B
KUJIKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOTMIOTHAS U bubnmnoreka [JOK
OTHOCHUTEIIbHAS BIAXHOCTh https://m.edsoo.ru/30ebbb79
bubmuorexa [JOK
80 Pemenue 3anau
A https://m.edso00.ru/18e95ff3
Tsépnoe teno. Kpucrammueckne u
bubmuoreka [JOK
81 amMopQHbIe Tena. AHU3OTPOIHS

CBOMCTB KPUCTAJUIOB

https://m.edso0.ru/20a88a03
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[InnaBneHue n KpUCTATUIU3ALIMSL.

bubmuoreka [JOK
82 V nenpHas TEIUIOTa IJIaBJICHU.
https://m.edsoo.ru/6ee91e9f
CyOmumariust
Hedopmariu TBEpAOTO TENA.

83 Pactsxkenne u cxxatue. CaBur. bubmuoreka [JOK
Mopyns FOura. [penen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TernoBoe pacuIMpeHne KUIKOCTEN U

84 TBEPABIX T€JI. AHFAPMOHU3M bubnuoreka [IOK
TEILIOBBIX KOJICOaHUH YaCTHII https://m.edsoo.ru/7ba5edf2
BEILIECTBA

85 [IpeobpazoBanue 3HEpruu B (ha30BBIX bubnnoreka [JOK
nepexonax https://m.edsoo.ru/97a0672f

bu6mmoreka [JOK

86 v 0

PABHCHHE TEMIOBOTO bajanca https://m.edsoo.ru/ab1521fb
bu6nmoreka [JOK

87 P

CHieHAe sajad https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSIKEHHE.
Kanunnsapuseie siBnenus. Jlapnenne bubmuorexa [JOK

88 .

I10J1 UCKPUBJIEHHOU ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)unkoctu. Popmyna Jlammaca
O06001IeHre U CUCTEMATU3 AL

89 3HaHU# no TeMe "ArperaTHbie bubnmoreka [JOK
cocTosiHus BeniecTa. Da3oBbie https://m.edso0.ru/0b52575c¢
nepexoanl”

KonTponbHas pabota mo Teme
" bubnmoreka [JOK
90 ArperaTHbIe COCTOSIHUS BEIIECTBA.

®da3oBble nIepexoab"”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa

91 AIIEKTPUUYCCKUX 3aPsI0B bubmorexa [JOK
P PANOB. https://m.edsoo.ru/1aff445f
[IpoBOTHMKH, TUDIIEKTPUKH U
MTOJTYITPOBOTHUKH
DneMeHTapHBIN AEKTPUIECKUI
92 3apsj. 3aKOH COXpaHEHUs bubmorexa [IOK
DA P https://m.edsoo.ru/f49afd24
AIEKTPUIECKOTO 3apsiaa
93 B3anmoneiicteue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsanbl. 3akon Kynona https://m.eds00.ru/445b7746
bubmuoreka [JOK
94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnorexka [JOK
HA DJIEKTPUYECKUE 3apsi bl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HanpsHKEHHOCTHU AJIEKTPUUECKOTO bubmmorexa [OK
p p https://m.edso00.ru/3dac6957
noist. OTHOPOJTHOE IIEKTPUUYECKOE
rnoJse
IToTeHManbHOCTH
97 AIEKTPOCTATUUECKOTO 1MOJIsl. Pa3zHOCTH bubmorexa HOK
P ’ https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HAMPsDKEHUE
[ToTeHnmanpHas SHEPTHS 3apsaa B
98 AIEKTPOCTATUUECKOM II0JIE. bubnmnoreka [JOK

[ToTeHman 3J1eKTPOCTaTUYECKOTO
TIOJIst

https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U

99 A3HOCTH MOTCHITUAJIOB JIJIS bubmmorexa [JOK
P HHATIoB 2 https://m.eds00.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
100 [IpuHnun cyneprno3unumn bubnuoreka [IOK
3JIEKTPUYECKUX IMOJIEN https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [IOK
101 P
0 CHICHHC sajad https://m.edso00.ru/5a582263
102 ITone Toueunoro 3apsaa. [lone bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHOU chephl https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 00béMy 1rapa. ITose paBHOMEpHO bubmorexa LHOK
y Ij ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOU MIIOCKOCTH
104 [IpoBOHMKY B 3IEKTPOCTATHYECKOM bubnnorexka [JOK
roJsie. Y C0BUe paBHOBECUS 3apsI0B https://m.edso00.ru/32405eab
JIMBIeKTPUKY U OTYIPOBOAHUKY B bubnuoreka [IOK
105
3JIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
Kongencarop. D1neKTpo€MKOCTh
106 KOHJIEHCAaTOpa. DIEKTPOEMKOCTD bubmmorexa [JOK
A pa. P https://m.edso00.ru/845b4f73
MIJIOCKOTO KOHAEHCaTopa
107 [TapamtensHOE COEIUHEHNE bubnnorexka [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnemoBarenbHOE COeTMHEHNE bubmuorexa [JOK
KOHJIEHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATopa bubmmorexa [JOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5

https://m.edsoo.ru/27434040
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JIBr>keHUE 3apsKEHHOM YacCTULIBI B

bubmuoreka [JOK

111
OJIHOPOJIHOM 3JIEKTPUUECKOM T0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O060011IeHre U CUCTEMATU3AIIHS
113 3HaHUH MO TeMe "DIEKTPUUIECKOe bubmmorexa [JOK
" P https://m.eds00.ru/5752603f
noie
114 KonTponbhas padota no teme bubnnorexa [HOK
"DnexkTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK.
115 VYcnoBust cyiiecTBOBaHUS bubmmorexa [JOK
v https://m.eds00.ru/233311b5
MTOCTOSTHHOTO JIEKTPUUECKOT'0 TOKA
116 Hcrounuku Toka. Hanpskenue u bubnunoreka [JOK
S/C https://m.eds00.ru/0839a115
117 3akon OMa 1t yqacTKa LETH. bu6mmoreka [IOK
DIEeKTpUYECKOEe COMPOTUBIIEHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHHKA OT €0 bubnnorexka [JOK
JUTMHBI ¥ TUIOIIAIN ONEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY aenpHOE COMPOTHUBIICHHUE BEIIECTBA. bubnmnoreka [JOK
Pemenne 3amau https://m.edsoo.ru/437f8300
[TocnenoBarenvHOE, MapaIeIbHOE,
120 CMENIaHHOE COEUHEHNE bubnmorexa LIOK
A https://m.edsoo.ru/236f7e07
MIPOBOJIHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnuorexa [JOK
121 aneKkTpuyeckux uemnei. [Ipasuna

Kupxroga

https://m.edsoo.ru/1794cf37
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bubmuorexa [JOK

122 Pemenne 3ana« https://m.edso0.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyna —Jlenua https://m.edso00.ru/a3605c5c
bubmuoreka [JOK
124 | Pemenne sanax https://m.eds00.ru/6761bf0f
MOIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TennoBas MOIIHOCTB, BBIACIACMAs Ha bubmorexa LHOK
’ https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [IOK
12 P
6 CHicHue sajat https://m.edsoo.ru/eb72fc24
197 O/J1C u BHyTpEeHHEE CONPOTUBIICHUE bubnuorexa [JOK
HWCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa 71 OJIHO#M (3aMKHYTO ) bubmuorexa [JOK
BJIEKTPUYECKON e https://m.edso00.ru/221f40fb
bu6mmoreka [JOK
129 P
CHICHHE salad https://m.eds00.ru/3580b679
bu6mmoreka [JOK
1 M
30 OTMHOCTE HCTOMHIKA TOKA https://m.edsoo.ru/a0ae51d8
bubmuorexa [JOK
131 K
3 OPOTKOE 3aMblikartue https://m.eds00.ru/546f5632
132 Konnencarop B 1ienu mocTOSSHHOTO bubmuorexa [JOK
TOKa https://m.edso0.ru/35368f3e
bubmuorexa [JOK
1 P
33 clierme sanat https://m.edso0.ru/4410cef0
134 Pemenue 3agau mo reme bubmuorexa [JOK

"TIoCTOSIHHBIN 71EKTPUUECKUIN TOK"

https://m.edsoo.ru/a7340a29
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135 Pemrenue 3agau o reme bubnmoreka [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso00.ru/744261b8
136 Pemenue 3anau o reme bubmuorexa [JOK
"IIoCTOSHHBIN 31EKTPUUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O60061eHre U cucTeMaTH3alus
137 3HaHui o Teme "[locTosHHBIHI bubmorexa LIOK
. . https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonTponbhas pabota no teme bubnuorexa [JOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 a3JII:‘E)HI)IX BC efTB f;lneK WYCCKUIT bubmorexa LIOK
P HHIeCTE. P https://m.edsoo.ru/da794295
TOK B MeTayiaXx. CBEpXMpOBOANMOCTD
DNEeKTPUUECKUN TOK B pacTBOpax U
140 acIIaBax JIEKTPOJIUTOB. 3aKOHBI bubmorexa LIOK
P P ’ https://m.edsoo.ru/4b423491
®Dapages 1S AIEKTPOIn3a
bu6mmoreka [JOK
141 i all
DMEKTPHYECKHii TOK B rasax. [Lnasma https://m.eds00.ru/92d92f76
142 DNEKTPUUYECKUN TOK B BAaKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edso00.ru/2E+160
DNEeKTpUUYECKUN TOK B bubnnorexka [JOK
143
MOJYTIPOBOIHUKAX https://m.edso00.ru/ab61c660
bu6mmorexa [IOK
144 IT ¢
OJIYTPOBOMFHIOBRIC HPHOOPE! https://m.eds00.ru/83622200
Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHue cuibl TOKa 1
bu6mmorexa [IOK
145 HaIpPsDKEHUS B LIENU TIOCTOSIHHOTO

TOKa IIPY IOMOIIM aHAJIOTOBBIX U
U (POBBIX U3MEPUTEITHHBIX

https://m.edsoo.ru/5643ea56
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146

npubopoB" uin "3HaKOMCTBO €
nudpoBoii maboparopueit o Gpu3nKe.
[Ipumeps! u3mepenus GuU3MUECKUX
BEJIMYUH MIPU ITOMOIIU
KOMIIBIOTEPHBIX TATYUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO OIIPEIENICHUs
MTHOBEHHOU cKopocTh"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

148

149

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSMOJIMHETHOM paBHOYCKOPEHHOM
JIBMDKECHHUH 110 HAKJIOHHOM IJIOCKOCTH"
nnu "HccmenoBanne 3aBUCMMOCTH
MyTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JIBHKEHHUH"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yCKopeHHst CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS
Tena, OpOIIEHHOT0 FOPU30HTAIBHO"

Pu3nYeCcKuil NPAKTUKYM IO TEME
"N3y4yeHne qBUKEHMS TEa 110
OKPY>KHOCTH C ITIOCTOSIHHOH 1O
MOJIYJIIO CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCUMOCTH
nepuojia oOpaieHus KOHUMYECKOTo
MasiITHUKA OT €Tr0 MapaMeTpoB"

bu6mmorexa [IOK
https://m.eds00.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

bubmuorexa [JOK
https://m.edsoo.ru/bcf53514

150

@u3NYECKU NPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOLIEH

bu6mmoreka [IOK
https://m.edsoo.ru/0b34dh84
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CWJIBI TIPU ABMXKCHHUH OpycKa 1o
HaKJIOHHOM TJIOCKOCTHU" WK
"[IpoBepka rurnoTe3sl 0
HE3aBHCUMOCTH BPEMEHU JABM)KCHUS
Opycka 1o HaKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl"

Ou3nyeckuil MpakTUKyM IO TeMe
"UccaeqoBaHue 3aBUCUMOCTH CHJI
yIPYTrOCTH, BOZHUKAIOIIUX B MPYKUHE
1 PE3UHOBOM 00pasIie, OT X
nedopmanuu” wim "U3ydenue
IBIKEHUSA CUCTEMBI TN, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKHUI
010K"

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

152

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue ko3P PuIieHTa TpeHus
10 BEJINYMHE YTIIOBOTO

k03 durmenta 3asucumoctu Frp(N)"
nnu "HcciaenoBanue ABUKEHUS
OpycKa 10 HaKJIOHHOM MJIOCKOCTH C
MEePEMEHHBIM KO3 UIIMEHTOM
TpeHus" unu "M3yuenue nBM>KeHUA
rpy3a Ha Bajlly ¢ TpeHHEM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

@u3nYeCKUil NPAKTUKYM IO TEME
"HccnenoBanue ycioBUH paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" uin "KoHcrpynposanne
KPOHUITEHHOB U pacy€T CUII
ynpyroctu" uinu "N3yuenue

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7
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YCTOWYMBOCTHU TBEPIOTO TEINA,
HMMEIOILETO TUIOIA/lb OMOPHI"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepenue umiynbca Tena 1o
TopMo3HoMy nyTu" win "M3mepenne
CHWJIBI TATH, CKOPOCTU MOJIEH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIbI"
unu "HccnenoBaHue COXpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMoeicTBuu" wim "M3mepenue
KUHETUYECKON DHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e

155

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro
nporecca (peKOMEH/10BaHO
HCIIOIb30BaHNE IU(PPOBOH
naboparopun)" win "MU3zyueHue
M30XOPHOTO Iporecca” uimn
"N3y4yenne n3obapHoro nporecca”
nnu "lIIpoBepka ypaBHEHUS
COCTOSIHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenue yaenbHoi
ternoéMkocT" unu "MccnenoBanue
rpoliecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue anradaTHOTO
npouecca" unu "M3yuenne

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faab1
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B3aMMOCBS3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
Y TeMIepaTypbl KUTICHUS )KUIKOCTEH"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHApEeHUs KUAKOCTEN" Uiu
"U3mepeHue yaenbHOM TemIOThI
maBieHus apaa" uim "U3yuenue
CBOMCTB HACBHIIIEHHBIX MTAPOB'" WU
"U3mepenue abCOTOTHON BIAKHOCTH
BO3J/lyXa U OIlEHKa MacChl IapoB B
nomenieHuun". U3mepenue
KOX(PHUIHEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaGmtoienne npeBpaiieHust SJHEpruu
3apsHKEHHOT0 KOHEHCATopa B
SHEPTUIO U3ITYYEHHUS CBETOIUOAA" UITH
"N3yueHue NpoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcarop' win
"Pacrnipenienenue pa3HOCTH
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
MIOCJIE0BATEIBHOM COEITUHEHUHN
KOHJIEHCATOpOB"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepeHue yaenpHOro
CONPOTHUBJICHHS TPOBOJIHUKOB" WIIH

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

bu6mmorexa [IOK
https://m.edsoo0.ru/2b179d98
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"HccnenoBaHue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaiuBaHusg"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmrotenue amekTponusa’ win
"N3mepenue 3apsiia OIHOBAJIEHTHOTO
noHa" wiu "UccnenoBanue

bu6mmoreka [IOK

160
3aBUCUMOCTH CONPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPa OT TemIepaTyps”
nnu "CHATHE BOJIbT-aMIIEPHOU
XapaKTepUCTUKU anoaa”
PesepBusblii ypok. O000IIEHNE 1
161 CI/ICTI;)MaTI/ISZ.’p Wsl 3HAHUH 110 TeMe bubmorexa LHOK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
PesepubIiil ypok. O6006111eHIE 1
162 CI/ICTEM&TPIBZP WSl 3HAaHUH TI0 TeMe bubmorexa HOK
. https://m.eds00.ru/3149956b
"lmnamuka"
PesepubIiit ypok. O6006111eHIE 1
163 CI/ICTEMaTI/I?;Zp Vsl 3HAHUW TI0 TeMe bubmmorexa [JOK
" B " https://m.edso00.ru/0f9752ac
Craruka TBEpAOTro Tena
PesepBHrIit ypok. O6001IeHNE 1
164 CI/ICTIe)MaTI/ISZP WSl 3HAHUH IO TEME bubmmorexa [TOK
1 https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpaHEHUs B MEXaHUKe"
PesepBHeIit ypok. O6001ICHNE U
165 CUCTEMaTHU3allis 3HAHUH 110 TEME bubnmoreka [JOK
"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON https://m.edso00.ru/de148976
Teopun"
166 PezepBHblit ypok. O6o011eHUE 1 bubnuoreka [IOK

cucreMarmu3anuia 3HAHUM 10 TEME

https://m.edsoo.ru/Obcc77cl
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"TepmoauHamuka. TernnoBbie
MaluuHb!"

PesepBHelit ypok. O000IICHHE 1

CHCTEMaTHu3alMs 3HAHUH 110 TeMe bubmuorexa [JOK
167 1
"ArperatHbie COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe nIepexoan"
PesepBusblii ypok. O000IIEHNE 1
168 CI/ICTEMaTm:p Ust 3HaHHfIHl 10 TEME 1 bubmorexa [IOK
" B " https://m.edsoo.ru/f2381c0c
DNeKTpUYecKoe mosie
PesepBusblii ypok. O000IIEHNE 1
P P iﬂ bubmuorexa [JOK
169 CUCTEMATH3alN 3HAHUH 10 TEME 1
" B . https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUYECKHUI TOK
PesepBusblil ypok. O0001IEHNE 1
170 CI/ICTEM&TI/BZP 1581 3HaHI/II>'IHl 10 TEME 1 bubmorexa [TOK
" B " https://m.edso00.ru/cc7681d4
Toku B pa3nu4HbBIX cpenax
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
B3anmoneiicTBrE MOCTOSTHHBIX

1 MAarHUTOB ¥ IPOBOAHUKOB C TOKOM 1 bubmmorexa [JOK

pOBOA ' https://m.edso00.ru/487a8593
MarnutHoe nose. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIIHH.

9 [IpuHuun cyneprno3unumn 1 bubnnoreka [JOK
MarHuTHBIX nosei. JIlnauu https://m.edsoo.ru/4clabcch
MarHuTHON MHIYKIIMH

3 MarsuTtHO€ 10J1€ IPOBOJHUKA C 1 bubnnorexka [JOK
ToKOM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HanpaBJIeHUE U 1 bubnnorexka [JOK
MOJYJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [IOK

) Pemenue 3ana 1

HHICHHE 3aAa4 https://m.edsoo.ru/a37a0c21

5 [Ipumenenue 3akoHa Amnepa. 1 bubnuoreka [IOK
DNeKTPOU3MEPUTEIHLHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBileHUE U

7 MOAyJIb. JIBH>KEHHE 3apsSKEHHON 1 bubnuorexa [IOK
YacTUIIBI B OJTHOPOTHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
moJie

bu6 OK
8 Pemenue 3amau 1 nomorexa L

https://m.edso0.ru/504e98c7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

bubmuorexa [JOK

o Pabora cuer Jloperna https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 Peuterye sazat https://m.edso00.ru/93617bd9
MarauTHOE 110JI€ B BEIISCTBE.
11 deppoMarHeTUKH, apa- u bubmorexa [JOK
pp > 114p https://m.edso00.ru/30ff9608
JaMarHeTUKHU
OCHOBHBIC CBOMCTBA
12 dheppomarnetukoB. [Ipumenenmne bubmorexa LHOK
pp P https://m.edso00.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3amaa mo reme bu6mmoreka [IOK
"MarnutHoe nosie" https://m.edso00.ru/5b55¢307
14 Pemenue 3agay mo teme bubmuorexa [JOK
"MaruauTHOe T101e" https://m.edsoo.ru/41c4ae8a
SIBIIEHME DIEKTPOMArHUTHOU
15 HH nun. [ToTok BekTopa bubmorexa HOK
AYKIL N p https://m.edsoo.ru/b3efa0cl
MarHMUTHON MHTYKITUU
bu6mmoreka [IOK
16 OAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKITNH bubnuorexa [JOK
Qapanes https://m.edsoo.ru/aédec188
18 BuxpeBoe anekrpudeckoe noie. bubmuorexa [IOK
Toxu dyko https://m.edsoo.ru/15abel40
19 OJIC MHAYKIMH B ABUKYIIUXCS bubnmoreka [JOK
MPOBOAHUKAX https://m.edsoo.ru/0235cc02
20 Pemenue 3agau bubmorexa HOK

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

21 I1 JI
paBHiIo Jlentia https://m.edsoo.ru/bbc22726
HWungykruBHOCTh. Karymka
22 HH HYKTI/IBHOCTI/I B eriII/IIH bubmorexa LOK
VK H https://m.edsoo.ru/621eae9d
IMOCTOSIHHOTO TOKa
23 SAsnenue camounaykiuu. IC bubmuoreka [JOK
CaMOMHAYKIUU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO MOJIS KaTYIIKU bu6mmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11l
bubmuorexa [JOK
25 P
CHICHAC sakad https://m.edso00.ru/88f69d2b
O00011IeHIE U CUCTEMATHU3AIUS
26 3HAHUH 110 TEME bubmorexa [JOK
" " https://m.eds00.ru/76484025
DneKTpoANHAMUKA
97 KonrtponbHas pabora no Teme bubnnorexka [HOK
"OnexkTpoauHaMuka" https://m.edso00.ru/8ae09b98
KonebarenpHas cucrema. Eub 1OK
nonIroTeKa
28 CBo0O 0 .
BODOJIHBIC KOMCOAHIA https://m.edsoo.ru/7¢1db385
lMapmonuueckue koedaHus
Kunematuueckoe U JUHaAMHYECKOE
29 omnucaHue KojaeOaTeIbHbIX bubmoreia HOK
. https://m.edso00.ru/87ce9498
JIBYOKEHUH
DHepreTudeckoe onrcanue. BoBo
JTUHAMHAYECKOT'O OIHUCAHUS
. bubnmoreka [JOK
30 TapMOHHYECKHUX KOJICOaHUH U3 MX

OHEPTCTUYCCKOTO U
KHHEMAaTHYCCKOI'O OITMCaHHuA

https://m.edso0.ru/e3c99692
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bubmuorexa [JOK

31 A OaHui
MILIHTY 2 ¥ $232 KoNeOaHHHA https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJieOaHUH.
[Tepnoa ManbIX cCBOOOTHBIX
32 K0§e6aIII{I/H‘/'I MaTeMaTI/I‘feCKOFO bubmorexa OK
https://m.edso0.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUH PYKUHHOTO MasiTHUKA
3aTyxaromue KojieOaHusl.
33 BLIZX Z-II-IHBIG KOJIeOaHMS bubmorera [JOK
YA ' https://m.eds00.ru/72e93d09
Pesonanc
bu6mmorexa [IOK
34 ABTokonebana https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "Mexannyeckue
36 KOJIeOaHUsI B MY3bIKaJIbHBIX bubmorexa [JOK
'}'] https://m.edso0.ru/8ef587be
WHCTPYMEHTaxX
O06001IeHne U CUCTEMaTU3AIIHS
37 3HaHU 10 TeMe "MexaHuueckue Bubmmorexa LIOK
https://m.edsoo.ru/eb84182f
KoyreOanus"
DNeKTpOMarHuTHbIE KOJIeOaHusl. bubnuoreka [IOK
38 .
KonebaTtenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMIUIUTY/bI 3apsiia KOHAEHcaTopa C bubnnorexka [JOK
39 .
aMIUIUTYI0M CUJIBI TOKA B https://m.eds00.ru/093f9afl
KoJe0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHHS YHEPTUU B bubnnoreka [HJOK

uJeabHOM KoJie0aTeTbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxarollue IEKTPOMarHuTHbIE

41 KoJieOaHus1. BeIHyK/1IeHHbBIE bubmiorexa LIOK
- DY https://m.eds00.ru/5e668619
ANIEKTPOMarHuTHbIE KoieOaHus
IlepemenHsbIi TOK. Pesucrop u
42 KOHJICHCATOP B MU TIEPEMEHHOTO bubmiorexa LIOK
P P https://m.eds00.ru/84836152
TOKa
43 Karymka UHIyKTUBHOCTH B LIEN bubnuoreka [IOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu bu6mmoreka [IOK
44
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MoImHOCTh NEPEMEHHOTO TOKA.
45 AMIUITMTYIHOE U JIEVCTBYIOIIEE bubnuorexa LIOK
A A yIom https://m.edsoo.ru/lcac6c4c
3HAYEHHUE CUIIBI TOKA M HAIMPSHKEHUS
46 Pe3oHaHC B 25IeKTpUYECKOH TeTH bubnuorexa LIOK
P i https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHE salad https://m.edsoo.ru/al6836a4
WneanbHblif TpancdopmaTop.
48 [TIpousBoacTBo, nepenaya u bubnuoteka [JOK
noTpeOIeHne IeKTPUIeCKOil https://m.edso00.ru/f97418ae
SHEPTUU
DKOJOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE AICKTPOIHEPTHH.
49 KynesTypa ncnonszoBanms bubmmorexa LIOK
YARTYP . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MOBCETHEBHON
KU3ZHU
50 Pemenwue 3amau bubmoreka LIOK

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

51 P
CHICHHE 3a/1ad https://m.edso0.ru/7cab59f8
O06o001IeHNEe U CHCTEMATH3aLIHS
52 3HAHUH 110 TEME bubmoreia OK
https://m.edso0.ru/401024a9
"DJIeKTpOMarHuTHEIE KoeOanus"
MexaHW4eCcKue BOJIHBI.
53 XapakTepUCTUKH MEXaHUYECKUX bubmorexa OK
P p https://m.edsoo.ru/a58e109f
BOJIH
54 CaoiicTBa MEXaHUYECKUX BOJH bubmorera [JOK
https://m.edso0o.ru/d9ae1000
bu6mmoreka [IOK
= 3BYK. XapakTepHCTHKH 3ByKa https://m.edso00.ru/138b6f09
56 Wudpassyk u yiaprpa3syk. Lllymosoe bubnnorexa [HOK
3arpsI3HEHUE OKPYKAKOLIEH CpeJIbl https://m.edso00.ru/7380038f
bu6mmoreka [IOK
7 P
> clieHme sanat https://m.edso0.ru/cfd918bf
58 DNeKTPOMarHUTHBHIE BOJHBI. bubnunorexa [JOK
N3nydeHnne 3J1eKTPOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 OHeprus MEeKTPOMarHuTHBIX BOJIH. bubnuoreka [IOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.eds00.ru/d01b818c
[Ixana MeKTpOMarHUTHBIX BOJIH.
60 [IpumeHneHue 31eKTpOMarHuTHBIX bubmorera [JOK
P p https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHKE U OBITY
[TpuHIMITBI paTUOCBSI3N U
61 TeneBuaenus. Paguosokamus. bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY>Karollen cpeibl

https://m.edso00.ru/9f96f1f8
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62 KonrponsHas pabora o teme bubmumoreka [IOK
"Konebanus 1 BOJIHBL" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJMHEHHOTO bubnunoreka [HOK
pacnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3amau Ha npuMeHEHUE
64 3aKOHA IIPIMOIMHENHOTO Bubmaorexa ITOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHeHHUs CBETa
65 Ortpaxenue ceera. [lnockoe bubnnorexa [HOK
3epkaino. Cdepudeckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipemomitenue cBeTa. AOGCOIIOTHBIN
1 OTHOCHUTEJIBHEIN II0Ka3aTelb
66 npenoMiieans. [TloaHoe BHyTpEeHHEE bubmmorexa LHOK
P ' HYIp https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHblil yroa
MOJIHOTO BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4 Ha npuMEHEHNE
67 3aKOHOB OTPAXKEHUS U IIPETOMIICHUS bubmmorexa [IOK
P p https://m.edso0.ru/49d830a9
CcBeTa
Xonx nydeit B mpusme. Jlucnepcus
68 cBera. CloHBIN cocTaB 0eJIoro bubmorexa [IOK
’ https://m.edsoo.ru/d8elc3be
ceera. [lBer
69 JInH3bl. @OKYCHOE pacCTOsIHUE U bubnnorexka [JOK
ONITHYECKasl CUja JIMH3bI https://m.edso0.ru/60441359
70 [Toctpoenue n3obpaxeHuit B TMH3aX bubnnoreka [JOK
U UX CUCTeMaX. YBeEJINUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemrenue 3agad Ha HoCTpOEHUE
HU P bubnmoreka [JOK
71 M300paXeHU, MOJTy4aeMbIX C

IIOMOIIBIO JIMH3

https://m.edso0.ru/5a868f09
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bubmuorexa [JOK

72 I
a3 KaK onTHHeckas cuerema https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 I I/IMeHI/IMoIc[TI/I recI))MHe MYECKOM bubmorexa OK
P P https://m.edsoo.ru/cd174a10
OTITUKH
74 CKopocCTh CBETA U METO/IbI €€ bubnmoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubmuorexa [JOK
& Jluctiepens ceeta https://m.edsoo.ru/lel6cc6e
bu6mmorexa [IOK
7 4
6 HTepdepenA creta https://m.edso00.ru/5fc0c638
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
77 HaAOJIOICHNUS MAKCUMYMOB U bubnmorexa LHOK
™ https://m.edso00.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
7 P
8 clieHme sanat https://m.eds00.ru/3061de2b
bu6mmoreka [IOK
7 lpumenenue uuTepdepertun https://m.edso0o.ru/668edbc8
bu6mmoreka [IOK
80 Jlacppaxups caera https://m.edsoo.ru/12ed04b5
81 HudpakimonHas pemeéTka. Y cioBue bubnnoreka [JOK
HaOJI0ICHNUS TJIaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bu6mmoreka [IOK
2 P
8 CHieHHe saat https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.edso0.ru/e9890fe9
84 Pemenue 3amau bubmmorexa [JOK

https://m.edsoo.ru/c56c8158
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bubmuorexa [JOK

85 (BTOBbIC SABICHHNS B PHPOAC https://m.eds00.ru/0b36363d

86 O060011IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui o teme "OnTuka" https://m.edso0.ru/8a14748b

87 KonrponsHas pabora o teme bubnuoreka [IOK
«OnTuka» https://m.eds00.ru/82315dd4
['paHuIIBI TPUMEHUMOCTH

88 KJIACCUYECKOU MEXaHUKH. 3aKOHBI bubmuorexa [JOK
JJEKTPOAMHAMMKHU U IIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCUTEILHOCTH

89 [TocTynatel cienuanbHOM TEOPUU bubmuorexa [JOK
OTHOCUTEIBLHOCTU https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepal. [IpeobpazoBanus

90 Jlopenua. YcnoBue NIpUYUHHOCTH. bubnnoreka [JOK
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeJIEHHE
BPEMEHHU U COKpAIICHUE TITUHBI

o1 DHeprusi U UMITYJIbC bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI https://m.edso00.ru/853a64fc
CBs13b MaccChl ¢ SHEPTUEH U

92 UMITYJICOM PENSITUBUCTCKON bubmmorexa [OK

https://m.edsoo.ru/b6258ffa

YaCTHI[bI. DHEPTHUS TTOKOS

93 PaBHOBecHOE TEIIOBOE M3ITYICHHE bubmmorexa [JOK

https://m.edso00.ru/f54035a5
94 3akoH cMelenns Buaa bubmmorexa LOK

https://m.edsoo.ru/1c5ff752
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95 I'unoreza M. I1nanka o KkBaHTax. bubmuoreka [JOK
®oTOoHEI https://m.edsoo.ru/a5ffa218
bubmuoreka [JOK
% JHeprus u uMIyILC GoToHa https://m.edsoo.ru/7fb307ec
97 ®otordpdext. Onbiter A. T bubnuoreka [IOK
CrouneroBa. 3akoHsl (oTodddekra https://m.edso00.ru/8c68e5b9
VYpaBHeHue DUHILITEHHA 115
98 dbotoaddekra. "KpacHas rpanuma" bubmorexa HOK
- RP paHii https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenue ceera. Onsbithl [1. H. bu6mmorexa [IOK
JleOeneBa https://m.edsoo.ru/64b4f966
. bubnuorexa [JOK
100 BomxoBbie CBOHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bounnusl ne bpoina. /[iinaa BOJIHEL ¢
101 b OﬁHHIlld aiMe BI J(:)[6J'IaCTI/I ’ bubmmorexa [TOK
P pasmep . https://m.edsoo.ru/5df8baf1
TIOKAIU3AIMH IBUKYIIEHCS YaCTHIIBI
102 KopnyckynsapHo-BOJIHOBOH AyaIU3M bubmorexa [TOK
pHyCKyIAp y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTPOHOB Ha bubnnorexka [JOK
KpHcTaJ1ax https://m.edsoo.ru/30dbal8c
Cnenudurka usMepeHnii B
104 MI/IKHOSI)I/I e COO"II“)HOIHGHI/ISI bubmmorexa [IOK
POMHP N https://m.eds00.ru/65783dec
HeonpeaenénHocrel [ 'elizenOepra
bubmuorexa [JOK
105 Pemrerme rpaguieckix saxas https://m.edsoo.ru/e70195bd
106 Pemenue pacu€THBIX 331249 bubnnorexa LIOK

https://m.edsoo.ru/ee9b3182
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KonrponbHas pabora o remam:

" "o bubnuorexa LIOK
107 OCHOBH“CTO ’ KHOPHYCKYMPHO_ https://m.edsoo.ru/c3de891a
BOJIHOBOH J1yaliu3M
O 0 UCCIICZIOBAaHUIO CTPOE
- TIBITHI 1;1 MCCIICIOBAaHHIO CTPOCHHUS BuGmiorexa LOK
aroma. LUTaHeTapHas MOACIb atoMa https:/m.eds00.ru/312b750a
Pesepdopna
bubmuoreka [JOK
109 Hocrynatet bopa https://m.edsoo.ru/404dfa9a
Buasl ciektpoB. CriekTp ypoBHE bubnnoreka [JOK
110
SHEpPruU aToMa BOAOpOAa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKICHHOE bubnuoreka [IOK
M3JIy4eHHUE CBETa https://m.eds00.ru/f945d85¢c
bu6mmorexa [IOK
112 Jlasep https://m.edsoo.ru/2288a0c4
HyknonHas mojens siipa
113 I'eiizen6epra-lBanenko. 3apsa u bubnnorexka [JOK
MaccoBO€ 4YMCIIO sAapa. M30Tomsl. https://m.edsoo.ru/34ada5de
PaanoakTHBHOCTD
3aKoH paJiMOAaKTUBHOIO pacnaja.
Croii
» BOiicTBa H(}):Hfmpy}omero BuGmorexa LOK
HSIYACHHA. BIHARAC https://m.edsoo.ru/aab98bef
PallMOaKTUBHOCTHU Ha KHUBBIE
opraHusMsl. JlozumeTpus
DHeprust CBSI3HM HYKIIOHOB B siJIpe.
A .
nepHble cuiibl. JledekT Macchl BuGmiorexa [IOK
115 anpa. SnepHsle peakuuu. S aepHoie

peaxTopsl. [IpoGiembt
YIPaBISIEMOTO TEPMOSIEPHOTO

https://m.edsoo.ru/ff1758d0
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CHUHTE3a. DKOJIOTMUECKNUE ACIIEKTHI
pa3BUTHUSA AIEPHOMN SHEPTETUKH

Meroasl perucrpanuu u
HCCIIEA0BAHUS JIEMEHTAPHBIX
yactul. yHgamMeHTanbHbIE

bubmuoreka [JOK

116 B3auMOJIeHCTBUS. baproHEI, ME30HEI
& P https://m.edsoo.ru/1ac08a5b
u aenTonsl. [Ipencrabnenue o
CrangaptHoit moaenu. Kapk-
TJIFOOHHAS MOJIEITb aJJPOHOB
®usuka 3a npenenamu CtaHiapTHON
Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
117 .
sHeprus. EnuncrBo usndeckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 Oransl pa3BUTUS ACTPOHOMUHU. bubnuoreka [IOK
3HavYeHNE aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BEKTOB. MeToabI https://m.edso0.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIBI, PAAUOTEIIECKOEI bubmmorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro neda. Co3sesnus,
121 SIpKHE 3BE3/IbI, INIAHETHI, UX BUIUMOE bubmmorexa [TOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBIOKEHHUE
Conneunas cucrema. CoOJTHIIE.
bu6mmoreka [IOK
122 ConHeyHast akKTUBHOCTE. MICTOYHHK

sHeprun CoJiHIA U 3BE3]

https://m.edsoo.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE
XapaKTepUCTHKH. J{narpamma

bubmuoreka [JOK

123
"CHIeKTpaJIbHBIN KJIacC — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIaBHOM bubmuoreka [JOK
IIOCJIEZ0BATENBHOCTH https://m.edsoo.ru/b3ch766¢
Bnytpennee crpoenue 3BE31.

CoBpeMeHHbIE PEACTABICHUS O
125 MIPOUCXOKJACHUH U IBOJIOLINH bubmmorexa [JOK
P . N B https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. JTalbl KU3HU
3BE3]
Mnineunsiii [1yTe — Hamma ["anakTuka.
126 Tunel ranaktuk. YEpHbIE ABIPHI B bubmmorexa [JOK
+ P AHP https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTHK
Bcenennas. Pacimpenue

127 Bcenennoii. 3akon Xa66mna. Teopus bubnunorexa [JOK
bonpmioro B3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdf0d2
U3Jy4yeHue

128 MacmraGHast cTpykTypa Beenennoil. bubnnoreka [JOK
MeraranakTuka https://m.edso0.ru/ce234633

129 Hepewménnsie mpobiembl bubnnoreka [JOK
aCTPOHOMUH https://m.edsoo.ru/d37d9ffe
Pu3NYECKUl IPAKTUKYM 110 TEME
"HccneqoBanne MarHATHOTO TTOJIS

130 MTOCTOSSHHBIX MarHUTOB" HMITH bubmuorexa [JOK

"HccmeqoBannue CBOMCTB
(dheppoMaraeTukoB" UIu
"HccnenoBanue QelCTBUS

https://m.edsoo.ru/67361aef
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MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" uinu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuiibl TOKa" WU
"OnpenenieHue MarHUTHOU
MHIYKIIMA Ha OCHOBE U3MEPECHHUS
cuibl Ammepa"

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

132

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHHS
3J€KTPOMArHUTHON MHAYKUIUU'" WIH
"Onpenenenne MHAYKIMU BUXPEBOTO
MarHuTHOTO 10"

https://m.edsoo.ru/c36658da

133

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue IBICHUS
camonHaykiuu" uinu "Coopka
MOJIEH JIEKTPOMArHUTHOTO
reseparopa”

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

134

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJe0aHui HUTSIHOTO U TPYKUHHOTO
MasTHHKOB"

bu6mmorexa [IOK
https://m.edso00.ru/5d159d35

135

@u3nYeCKUil NPAKTUKYM IO TEME
"[IpeobpazoBaHue YHEPTUH B
MPY’KUHHOM MasTHHKE"

bu6mmorexa [IOK
https://m.edsoo.ru/a28026bd

136

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa
yepes MoCIeJ0BaTeIbHO

bubmuoreka [JOK
https://m.edso0.ru/89dc2d90
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COEAMHEHHBIE KOHAEHCATOP,
KaTyIIKy ¥ pe3ucTop" WiIn
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 TOKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

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

138

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokaszaTesns
MPEJIOMJICHHUS CTEKIIA" WK
"[lonyyeHne n300paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U
JIH3BI"

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

139

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnemoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WIn
"N3mepeHne pOKyCHOTO pacCTOSIHUSA
paccenBaroIIMX JIUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

140

@uU3NYECKU NPAKTUKYM II0 TEME
"HaGmonenue qudpakumm,
UHTEepEPEHIINH U TOISIPU3ALIH
cBeTa"

bu6mmorexa [IOK
https://m.edsoo.ru/8b7ac737

141

@u3nYeCKUil NPAKTUKYM IO TEME
"OnpeneneHre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTUIl (110
¢dororpadusaM TpeKoB 3apsKEHHBIX
YacTHUI] B MArHUTHOM 110J1€e)"

bu6mmorexa [IOK
https://m.edsoo.ru/63756¢c47
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142

143

144

145

@uU3NYECKU PAKTUKYM 110 TEME
"U3mepenue noctosinHou [linanka Ha
OCHOBE HCCIICZIOBAHUS
dhortodrddexra" nmu "Mccnenoranue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJMOJI OT HapsbKeHus"

Ou3nyeckuil MpakTUKyM IO TeMe
"HccnenoBanue cekTpa
pa3peKEHHOTO aTOMapHOTO
BOJIOPOJa M U3MEPEHUE TIOCTOSTHHON
PunGepra"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue paroakTUBHOTO
¢doHa ¢ ucnoap30BaHUEM J103UMeTpa”
win "M3ydenue nornormieHus 0eTa-
YaCTHII ATFOMAHUEM"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BAaHUEM KOMIBIOTEPHBIX
MIPUIIOKEHUHN JUIS1 OTIPEEIICHUS
IOJIO)KEHHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro Mnoixymapus u
spkue 3BE37b1" unu "Habmonenus B
teneckon JIyHbl, miaxer,
TYMaHHOCTEH U 3BE3AHBIX
CKOILTIEHH"

bubmuoreka [JOK
https://m.edsoo.ru/eb916f82

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

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

bubmuorexa [JOK
https://m.edsoo.ru/1072021e
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O06o001IeHre U cHCTeMaTH3aIus
3HaHu#. Ponb pu3uku u actpoHOMUH
B PKOHOMHYECKOH,

bubmuoreka [JOK

146 . N
TEXHOJIOTHYSCKOM, COITMATbHON 1 https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax NesaTeTbHOCTH
YeIIoBeKa
O000I11IeHNE U CUCTEMATU3AIUS
147 3HaHui. Posb ¥ MecTO GU3UKH U bubimmoreka [JOK
ACTPOHOMUH B COBPEMEHHOMU https://m.edsoo0.ru/18f19f7c
Hay4YHOU KapTHUHE MUpa
O06001IeHNEe U CUCTEMATU3ALIIHS
3HaHu#. Ponb pusnyeckoit Teopuu B
OPMHPOBAaHUH MPECTABICHUH O
148 iﬂgﬂquOf/’I Ka TiHe MUpa, MECTO bubnuorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
(bu3nuecKoil KapTUHBI MUpa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHHUN O IPUPOJIC
149 O06o0011eHne U cucTeMaTU3aIus bubmmorexa [IOK
3HaHui o teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHne U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHu# 1Mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMATU3AIIHS bubnmoreka [JOK
3HaHu# 1Mo treme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06001IeHre U CUCTEMATU3 A
152 3HaHuH 110 TeMe "CTaTHuKa TBEPIOTO bubmorexa [TOK
" P https://m.edsoo.ru/3cca482e
Tena
O06001IeHre U cCUCTEMaTU3AIIHS
. " bubmuorexa [JOK
153 3HAHUM 1O TeMe "3aKOHBI

COXPAaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011IeHIE U CUCTEMATHU3ALIIS
3ga”ui 1o TeMe "OCHOBEI

bubmuoreka [JOK

154
MOJIEKYJIAPHO-KMHETUYECKOI https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHNE U CUCTEMATHU3ALIS
155 3gaHui mo reme "TepMoauHamMuKa Bubmiorexa LIOK
P ' https://m.eds00.ru/c63f7c10
TeroBbIe MAILIUHBL
O000111eH1E U CUCTEMATHU3ALIMS
156 3HaHU# no TeMe "ArperaTHbie bubnnoreka [JOK
coctosuud Bemniecta. @a3oBEIe https://m.edsoo.ru/1d36b5b1
nepexopl"
O00011IeHIE U CUCTEMATU3AIUS
157 3HAHUHU 110 TeMe "DIIEKTPUUECKOE Bubmzorexa LIOK
" P https://m.edsoo.ru/3bf0def9
noJie
O000I11IeHNE U CUCTEMATHU3ALIUS
158 3gaHui o teMe "TlocToAHHBII Bubmzorexa LIOK
. " https://m.edso0o.ru/71453ee6
ANEKTPUYECKUIN TOK
O000I11IeHNE U CUCTEMATU3AIUS
159 3Ha”Hui 1o TeMe "TOKH B pa3anyHBIX Brbmuozexa [IOK
" P https://m.edso00.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3AIIHS bubnuorexa [JOK
3HaHu# 1o TeMe "MarautHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBHsblil ypok. O0001IIEHNE 1
161 CI/ICTIe)MaTI/ISZP WS 3HAHUU [0 TEME Bubmzorexa LIOK
" B " https://m.eds00.ru/053e2248
DNeKTPOMarHUTHAS WHIYKIIHS
PesepBHsblil ypok. O0001IIEHNE 1
P P . bubnmoreka [JOK
162 CUCTEMATHU3AaIHs 3HAHUH 10 TEME

"Mexannyeckue Konedanus"

https://m.edsoo.ru/d6310bfd
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PesepBHelil ypok. O000IICHHE 1

bubmuoreka [JOK

163 CUCTEMATH3AalNA 3HAHUH I10 TEME
: B g https://m.eds00.ru/5e2bb83d
DNeKTpOMarHUTHBIE KOJIeOaHUs
PesepBHeIit ypok. O000IICHHE 1
164 cHUCTeMaTHu3aIvs 3HaHUH 110 TeMe bubmuoreka [JOK
"MexaHn4YecKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBusblil ypok. O000IEHNE 1
165 CI/ICTEMaTI/I?,Zp WSl 3HAHUH 110 TEME Bubmorexa ITOK
" " B https://m.edso00.ru/52ad1603
Onruka
PesepBusblii ypok. O0001IEHNE 1
P P . bubmuorexa [JOK
166 CUCTEMATHU3AalN 3HAHUH 10 TEME
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PesepBHelIit ypok. O60011IeHNE 1
167 cUcTeMaTu3alys 3HaHUM 1o TemMe bubmuorexa [JOK
"KopnyckynsipHO-BOIHOBOM https://m.edsoo.ru/f7c59d38
nyanusm"
PesepBusblil ypok. O0001IIEHNE 1
168 CI/ICTI;)MaTI/BZP WS 3HAHUH I10 TEME bubmmorexa LHOK
" R " https://m.eds00.ru/1f511654
duzuka aroma
PeseprubIil ypok. O60061eHIE 1
169 CHCTEMAaTHU3allis 3HAaHHUH 110 TeMe bu6mmoreka [IOK
"®u3uKa aTOMHOTO SApa U https://m.edsoo.ru/905c5ce0
3J€MEHTapHbIX YacTull"
PesepsuEblil ypok. O0001IIEHNE 1
P P N bubnuotexa [JOK
170 cUcTeEMaTH3allis 3HaHUI 10 TEME

"DnemeHTH! acTpopuzuku"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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