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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3Mke Ha YypOBHE CpeaHero ooOImero oopa3zoBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHHM M TpeOOBaHUU K pe3yibTaTaM OCBOEHUS
OCHOBHOI 00pa3oBartesibHOM porpammsl, pectaBieHHbIX B DI'OC COOQO, a Takxe
c yuéroM (enepanbHOi paboueil mnporpaMmbl BocnuTanuss U KonHueniuu
npenoaaBaHus yaeOHoro mpeaMera « Pu3nka» B 00pa30BaTENbHBIX OPraHU3AIMIX
Poccuiickoii @enepannn, pean3yoIX OCHOBHbIE 00pa30BaTEIbHbIE IPOTrPAMMBI.

[Iporpamma o (usuke ompeaenseT 00s3aTeNbHOe MPEIMETHOE COJEpKAHUE,
YCTaHABIMBAET PEKOMEHyEMYIO MOCIEI0BATEIbHOCTh U3yUEHHUSI TEM M Pa3JeioB
y4eOHOro mpeaMeTa ¢ y4ETOM MEXMPEIMETHBIX U BHYTPHIPEIMETHBIX CBS3CH,
JOTUKH y4eOHOTO TIpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs.
[Iporpamma 1o ¢u3uke naéT MpeACTaBICHUE O ILENAX, COACpXKaHUH, OOIen
cTpareruu OOy4YeHHUs, BOCHHUTAHHMA M Pa3BUTUS OOYyYarOIIMXCS CpelCcTBaMU
yuebHoro npeamera «Dusnkay Ha yriryOJIEHHOM yPOBHE.

Nzyuyenune kypca ¢u3uMku yriayOlEHHOTO YPOBHS IO3BOJISIET peaan30BaTh
3aj1a4i po¢eCCUOHAIbHON OpPUEHTALlMU, HAIPaBICHO Ha CO3JaHUE YCIIOBUM AJis
OpPOSIBJICHUS] CBOMX HMHTEJUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEW Ka)IIbIM
oOydJaronmmcsi, KOTOpble HEOOXOMMMBI JUIsl TPOAOJKEHUS 00pa3oBaHUS B
OopraHu3anusx MpoPecCHOHATLHOTO O0pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIUAIbHOCTSM.

B nporpamme 1o pusmke onpenenstorcs miaHUpyeMble pe3yabTaTbl OCBOCHHUS
Kypca (U3UKHM Ha YpPOBHE CpelHero oOmiero oOpa3oBaHUs: JHUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeaMeTHbie (Ha  yrayoménHom  ypoBHe).  Hayuno-
METOJ/IOJIOTUYECKON OCHOBOM it pa3pabOTKU TpeOOBaHMM K JIMYHOCTHBIM,
METarpeAMETHbIM UM TMPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCs, OCBOUBIIHX
nporpammy 1o (Gu3uKe Ha ypoBHE CpEAHETO 00IIero o0pa3oBaHus Ha yIiIyOJIEHHOM
YPOBHE, SIBIIIETCSI CHCTEMHO-IEATETbHOCTHBIN OIXOI.

[Iporpamma no pu3uke BKIIOYAET:

IUTAaHUPYEMBbIE pe3yJIbTaThl OCBOCHUS Kypca (PM3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE MPEIMETHBIE PE3YJIbTATHI MO ToJaM O0yUYEeHHUS;

coziepxaHue yueoHoro npeaMera «Ou3rka» mo rojgam o0ydeHus.

[Iporpamma 1o Qu3uke HMeEEeT NTPUMEPHBIA XapakTep U MOMKET ObITh
UCTIOJIb30BaHa YUUTENAMHU (DU3HUKH JIJIST COCTABJICHUS CBOMX PabOYHX MpOTpamMm.

[Iporpamma mo ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
NPEIOCTABIAECT BO3MOXXHOCTH /Ui peaju3alliil  Pa3jNYHbIX METOJUYECKHIX
MOJXOOB K TpPENoAaBaHui0 (U3UKH Ha YriayOIE€HHOM ypOBHE TIpU YCIOBUHU
COXpaHEHHUs 00s3aTEeNILHOM YaCTH COAePKaHUS Kypca.

®du3uka Kak Hayka O HaumOoJsiee OOIIMX 3aKOHAX MPHUPOAbI, BBICTYMAas B
KadecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY



3HaHUI 00 okpy:xatomieM Mupe. LIIkonpHbIN Kypc QU3HKH — CHCTEMOOOPa3yIOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHWM, H3y4YaeMbIX XUMHEH, OHOJIOTHEH,
dbuzmdeckorr reorpaduerd u acTtpoHommed. Mcmonp3oBaHWE HW  aKTUBHOE
npuMeHeHHue (U3MUECKUX 3HAHUM OINpEeNeIuiio XapakTep U OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTa, OCBOSHHUS KOCMOCa,
MOJIYYeHHsS] HOBBIX MaTe€pHalOB C 3aJaHHBIMH CBoOiicTBaMu. W3yuenue Qusuku
BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUPA
oOyyaromierocs, B GopMUpPOBAaHUE YMEHHUMN NMPUMEHSTh HAYYHBIM METOJ] MO3HAHUS
IIPY BBIMOJTHEHUU UMHU YUEOHBIX UCCIIEIOBAHUN.

B ocHoBy kypca pu3uku Ha ypoBHE CpelHEro 001Iero oopa3oBaHus MOJI0KEH
pAn uaeH, KOTOPbIe MOKHO pacCMaTpUBATh KaK MIPUHIIMIIBI €r0 TOCTPOESHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypcC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3feioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHON (U3HKHU.

Hoea zenepanuzayuu. B coOTBETCTBUM C HEW MmaTepual Kypca (HU3UKU
0o0beIMHEH BOKPYr (¢u3nueckux Teopuid. Benymmm B Kypce sBiseTcs
dbopMupoBaHuEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pHUH, BEIIECTBE U
HoJIe.

Hoea cymanumapuzayuu. EE peanuszanus OpeAnonaracT HCMHOJIb30BAHUE
T'YMAaHUTAPHOIO MOTEHUHMaNa (PU3NYECKOHM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(U3HKYU C pa3BUTHEM OOIIECTBA, A TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y 3KOJIOTHYECKUMU MPOoOIeMaMH.

Hoena npuknaonon nanpaenennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
MPEINOIaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHMYECKHUX
IPWIOKEHUN W3YYECHHBIX TEOPUM M 3aKOHOB. lIpu 3TOM paccmarpmBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHUI M COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTUU.

Hoea 3xonocuzayuu peanusyercs NOCPEICTBOM BBEICHHUS JJIEMEHTOB
COJIepKaHUs, IOCBAIIEHHBIX SKOJOTMYECKHM Npo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKA M TEXHOJIOTHH, a TaKkKe OOCYXKICHUS
npo0JIeEM pallMOHATIBHOTO IPUPOIOIIOIB30BAHUS U IKOJIOTMYECKOM 0€30MMacHOCTH.

OcBoenue cojiepkaHusi MPOTPaMMBI IO (HU3HUKE TOHKHO OBITH TOCTPOCHO HA
MPUHIIMIAX CHCTEMHO-IEATEILHOCTHOTO moaxoaa. s pusuku peamusamusi 3TUX
MPUHITMIIOB 0a3UpyeTCsl Ha MUCTOIb30BAHUH CAMOCTOATEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYIomero ¢akropa ydeOHoro mporecca. s yriyOi€HHOTO
YPOBHA — O3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOIO0 OKCIIEPUMEHTA,
BKJIIOYAIONMIETO (DPOHTANBHBIE YUYEHUYECKUE OMbBITHI TMPU HM3YYCHUH HOBOTO
MaTepuaia, 1abopaTopHbie padOThl U pabOThl pakTUKyMa. [Ipr 3TOM BO3MOXKHBI



JIBa crioco0a peanmsaiuu Gu3nIecKoro npakTukyma. B mepBoM cimyuae mpakTUKyM
npoBoauTcs rbo B KoHIe 10 m 11 kmaccoB, auOO IOCE MEPBOTO M BTOPOTO
MOJIYTOJIMM B KaXKJIOM M3 3THUX KjaccoB. BTopoli crocod — 3To mHTerpaius pador
IPaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOPbIE MPOBOATCS B Mpolecce
uzydeHus: pasnena (temsl). [Ipu sTom mox paboramu MpakTUKyMa MOHHUMAETCS
CaMOCTOSITENIbHOE  HCCIIEJOBAaHUE, KOTOPO€ TMPOBOAUTCS MO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BUIAa 0€3 MOIaroBON MHCTPYKIIUH.

B nmporpamme mno (@usuke cucTeMa yYEHMUYECKOrO0 HKCIIEPUMEHTA,
7ab0paTOpHBIX padOT U MpaKTUKyMa MpeJCTaBlieHa €IMHbIM nepeyHeM. Buioop
TEMaTUKHU JJIS 3TUX BHUJIOB YUCHHUECKUX MPAKTUYECKUX PaOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbLHOrO MpoIiecca UCXO0/II U3 OCOOEHHOCTEN MOypOYHOTro
IUTAHUPOBAHUS W OCHalleHus Kabuueta Qusuku. IIpu sTomM obOecneunBaeTcs
OBJIaJICHUE OOYYaIOIIMMHCS YMEHUSIMU TPOBOJUTH TNPSIMbIE M KOCBEHHBIE
U3MEpPEHHUs, UCCIEAOBAHUS 3aBHUCUMOCTEH (DU3MYECKUX BEIMYUH U TMOCTAHOBKY
OMBITOB MO MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yIEISIETCs PEIICHUI0 paCUETHBIX M KAYECTBEHHBIX 3a/1ay.
IIpu 3TOM 171 pacU€THBIX 3a7a4 IPUOPUTETOM SABJISIIOTCSA 3a0a4U C SIBHO 3aJaHHOU
U HEABHO 33J]aHHON (hHU3MYECKON MOJIENbIO, MO3BOJISIONINE TPUMEHSITh U3yUYECHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfena Kypca, TaKk U HHTErpupys
OpUMEHEHUE 3HAaHUI U3 Pa3HbIX pa3aenoB. sl KaueCTBEHHBIX 3a/1ay MPUOPUTETOM
ABJISIIOTCA  3a/laHusd  Ha OOBACHEHHE/NPECKAa3aHUE MPOTEKAHUS (PUINYECKHUX
SIBJICHUW W TIPOILIECCOB B OKPY’Kalolllel >XKU3HU, TpeOyrolre BbiOopa (hu3nyecKoi
MOJIENU JJIsl CUTYalluu MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecrneueHno yueOHOro npouecca Kype Qu3uku yriryOia€HHOro ypoBHSL Ha YPOBHE
cpeaHero ooOmero o0pa3oBaHUsl JOJDKEH HU3y4yaTbCsl B YCJIOBHUSIX MPEAMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOJUMOE J1abopaTopHOE
000pyAOBaHKE JIJIsl BHIOTHEHHS YKAa3aHHBIX B TPOrpaMMe MO (PU3UKE YUCHUUIECKIX
OTIBITOB, JIAOOPATOPHBIX PabOT U pabOT MPAKTUKyMa, a TAKKE JEMOHCTPALMOHHOE
000pyaOBaHUE.

JleMOHCTpallMOHHOE  000pyJI0oBaHHEe (QOPMHUPYETCI B COOTBETCTBHH C
OPUHIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUYNUCIICHHBIX B TporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIUN ISt
UCCIICIOBAHNUSI  M3Y4YaeMbIX SIBICHUW W  TOPOILIECCOB, HAMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpynOBaHHE JISI YYCHUUYECKHX TPAKTUYECKUX padoT
dbopMupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacyéTe
OJIHOTO KOMIUJIEKTa Ha JAByX oOydJarommxcs. TeMaTh4ecKre KOMILUIEKTHI
7a60paTopHOTO O00OPY/IOBAHUS JIOKHBI OBITH TOCTPOEHBI HAa KOMIUICKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaO0OPATOPHIA.

OCHOBHBIMH HEJIIMH U3yUeHUS (PU3UKH B 001IEM 00pa30BaHUU SBIISTFOTCS:

dbopMupoBaHUE UHTEpPeca M CTPEMJICHUS OOyYarolIuXcsi K HAyYHOMY
U3YYEHHUIO TPUPOJbI, pa3BUTHE HX HMHTEIUIEKTYalIbHbIX H  TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYyYHOM METOJIe MO3HaHUs U (HOpPMUPOBAHUE
UCCJIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KAaK pe3yjbTaTa M3yuyeHUsS OCHOB
CTpPOEHHUS MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMUpoBaHUE YMEHUN OOBICHATD SIBJICHUS C UCIOJIb30BAHUEM (DU3HUUECKUX
3HAHUW U Hay4YHBIX JI0Ka3aTeJbCTB;

dbopMUpOBaHUE TPEACTABICHUA O poiau (PU3MKH [ Pa3BUTHUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTUIA;

pa3BUTHE pe/ICTaBlICHUN 0 BO3MOXHBIX  cdepax  Oymymien
npoeCCUOHANILHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOM, TMOJATOTOBKA K
JanbHEeHeMy 00y4eHHUIO B 3TOM HalpaBJICHUH.

JlocTikeHne 3TUX 1ieneld oO0ecrieunBaeTcsl pelieHueM CIEeNYIOIUX 3a7a4 B
npoiiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHET0 001Iero o0pa3oBaHus:

IpUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKJIKOYAs  MEXaHUKY,  MOJEKYISpHYH  (PU3HKY,
ANEKTPOJIMHAMHUKY, KBAHTOBYIO (DM3HMKY M 3JIEMEHTHI ACTPOPU3HKHY;

dbopMupoBaHUE YMEHUN NPUMEHATh TEOPETUYECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3NYEeCKUX SIBJICHUW B TPUPOJIC W JJIsl NPUHSATHUS MPAKTUUECKUX PEIICHUN B
IIOBCEHEBHOM JKU3HHU;

OCBOEHHME CIIOCOOOB PELICHMS Pa3IMUHbIX 33/1a4 C ABHO 3aJaHHOH (hU3MUeCKOM
MOJIENIbIO, 3a/lay, MOAPA3yMEBAIOLINX CaMOCTOSITENIBHOE CO3JaHUE (PU3NUYECKOM
MOJIENIM, AJEKBAaTHOW YCJIOBHMSIM 3a/lauyd, B TOM YHCIIE 3a/Ja4 HHKEHEPHOTO
XapaKkTepa;

NOHNUMaHUE (U3NYECKUX OCHOB M TIPHUHIIAIIOB JEHCTBHUSI TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPEY;

OBJIAJICHUE METOJaMU CAMOCTOSTEIBHOIO IUIAHUPOBAHHUS M IPOBEACHUS
¢u3nuecknx OSKCIEPUMEHTOB, aHalW3a W HWHTEpHpeTanuu  uHOOpMaIu,
ONpeaeIeHUs JOCTOBEPHOCTH IMOIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIIOBHM JJIsI PAa3BUTHSI YMEHUM NPOECKTHO-HCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITEIbHOCTH;

pa3BuTHE HHTEpeca K chepam npodeccuoHaTbHON AesITENbHOCTH, CBI3aHHON
¢ GUBHUKOM.



B cootBerctBun ¢ tpeboBanusamu PI'OC COO yriuyOn€HHBIA YpPOBEHB
u3ydeHus: yudeOHoro mnpenmera «®Duszuka» Ha YpPOBHE CPEIHETO OOIIETO
oOpa3zoBaHusi BbIOMpaeTCsd OOYYaIOMIUMUCA, [UIAHUPYIOMIMMH  TIPOJOJKEHUE
00pa3oBaHus MO CMENUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue usuku (yriayOnEHHBIN yPOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus oTBoauTcs 340 yacos: B 10 kimacce — 170 vacoB (5 4acoB B HEJIEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipensiaraembiii B mporpamme 1o (u3uke MepedyeHb JabopaTOpHBIX WU
NPAKTUYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JEJaeT BBIOOP
poBelIeHHUsT J1a0OpaTOpHBIX pabOT M OMBITOB € YYETOM HMHAMBHUAYAJIbHBIX
0COOCHHOCTEHN 00YyUarOIINXCS.



COJAEPXAHME OBYUYEHUA
10 KUIACC

Pa3znes 1. Hay4Hblili MeTO MO3HAHMS MPHUPO/BIL.

®dusuka — pyHIaMeHTanbHasg Hayka o npupojie. Hayunslii MeTo/] mo3HaHUS U
METO/Ibl UCCIIEIOBaHUS (PUINYECKUX SBICHUH.

DKCHEpUMEHT U TeOopusi B Ipoliecce Mo3HaHus npupoasl. Habmogenue u
AKCIIEPUMEHT B (pU3UKe.

Cnocobbl u3MepeHus: (U3MYECKUX BEJIMYMH (AHAJIOTOBBIE W LU(POBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBbI).

[lorpemHocTyt  u3MepeHUl  Qu3nyeckux  BeduuuH  (abconoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PpU3NYECKUX SBJICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIIOTHO TBEPJI0E TEJIO, UCANbHAS KUJAKOCTh, UACAIbHBIN a3, TOUCUHBIN 3apsij).
I'unore3a. dusnyecKkuil 3aK0H, IPaHULIbl €70 IPUMEHUMOCTH. PU3UYECKast TEOPUSL.

Pons u Mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTHHBI
MUpa, B IPAKTUYECKOMN JESATEIIbHOCTH JIIOICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenure cuiabl TOKa U HAIPSIKEHUS B IIEMY MOCTOSIHHOTO TOKA MPU TOMOIIIH
AHAJIOTOBBIX U ITU(PPOBBIX U3MEPUTENHHBIX MPUOOPOB.

3HaKOMCTBO ¢ LHU(PpoBOH saboparopued no ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJIMUUH MPU MOMOITY KOMIBIOTEPHBIX JATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHkeHUE. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JIBUKEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a1aul MEXaHUKHU.

Panunyc-BekTop MarepualibHOW TOYKH, €ro MPOEKIMU Ha OCH CHUCTEMBI
KoopauHaT. Tpaekropus.

[Tepemernienne, CKOpoCcTh (CpeaHssl CKOPOCTh, MIHOBEHHAsi CKOPOCThb) H
YCKOPEHUE MaTepUaibHOW TOUYKH, UX MPOEKIMM Ha OCU CHCTEMBbl KOOpJWHAT.
CnoxeHue nepeMenieHui u CI0KeHue CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJMHEIHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIbHON TOUYKU OT BPEMEHHU U UX
rpaduKy.

CBobOonHOe majeHWe. YCKOpeHue CBOOOMHOTO majicHus. JIBHKeHHe Tena,
OpOIIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJWHAT, CKOPOCTH U
YCKOPEHHS MaTEePHAIbHON TOUKH OT BPEMEHU U UX TpaPUKH.



KpuBonunennoe pnBwkeHue. JIBMKEHHME  MaTepUAIbHOW TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuox u yactora oOpamieHus.
LenTpoctpemMurensHoe (HOpMaIbHOE), KacaTeIbHOE (TaHTEHIIMAIBHOE) U TIOJTHOE
YCKOPEHHE MATEPUAIIbHON TOUYKH.

TexHu4Yeckre yCTpONCTBA W TEXHOJIOTMYECKHUE MPOLECCHI: CIUIOMETD,
JNBUKEHUE CHAPAJIOB, LIEMTHBIE, HIECTEPEHYATHIE U PEMEHHBIE MIEPEIaun, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mogenp cuctembl OTCYETA, WILTFOCTpAlUsl KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

CriocoObl uccaenoBaHusl IBHKEHHM.

Nnnroctpanus npeaenbHOro nepexoia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NBUKEHUI C UCIIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGntonenue aBuxeHuss Tena, OpPOIIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

HamnpaBnenue ckopocTu Mpu ABMKEHUH MO OKPY>KHOCTH.

[IpeobpazoBaHue yriI0BOM CKOPOCTH B PEAYKTOPE.

CpaBHeHue IyTel, TPAEKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO U TOTO XKE TeNa
B Pa3HbIX CUCTEMAxX OTCUYETA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomeol, npaKkmuKym.

N3yuenne HEpaBHOMEPHOTO JABWXEHHS C LENbIO ONPEAEICHUS] MTHOBEHHOMN
CKOpOCTH.

N3mepenne yckopeHHsl MpU MPSIMOJMHEHHOM PaBHOYCKOPEHHOM JBUYKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnepoBanne 3aBUCUMOCTH IMYTH OT BPEMEHUM HPU PABHOYCKOPEHHOM
JBI>KCHUU.

N3mepenne  yckopeHuss ~ CBOOOJHOrO  mafeHus  (PEKOMEHIOBaHO
UCII0JIb30BaHuE HU(POBON Ja0OPATOPUH).

N3yuenue 1BHKEHMS Tena, OpOIIEHHOr0 TOPU30HTaNbHO. [IpoBepka runoressl
O MpAMOM MPONOPUUMOHAIBHOW 3aBUCHUMOCTH MEXJYy JaJbHOCTBIO TNOJIETA U
Ha4aJIbHOM CKOPOCTHIO TEJIA.

N3yueHue NBHKEHHS Telna N0 OKPYXHOCTH C IOCTOSIHHOM IO MOJIYJIIO
CKOpOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEPUOIA 0OpaIIeHNss KOHUYECKOTO MassTHUKA OT
€ro IapameTpoB.

Tema 2. /lunamuxa.



[IepBeiii 3akoH Hprorona. MHepumanbHble cuctembl oTcuéra. [IpuHnmn
otHocutenbHoCcTH ["anunes. HenneprimanbHbie cHUCTEMBbI OTCU€Ta (OIpe/esieHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHIumn cyneprno3uiuy Cuil.

Bropoii 3akoH HproToHa /U151 MatepuaabHONU TOYKH.

Tpernii 3ak0H HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHBAJIEHTHOCTh TPAaBUTALMOHHOW H
WHEPTHON MacChl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOTHOTO MaIEHHUs OT BBICOTHI HaJI
MOBEPXHOCTHIO IJIAHETHI U OT TeorpapuuecKoi upoThl. JBrkeHre HeOECHBIX Tel
U UX CIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttenma, aBmxkymerocs c
YCKOPEHHUEM.

Cuina tpenust. Cyxoe Tpenue. Cuia TpeHUs CKOIbXKEHHUS U CUIIA TPEHUS ITOKOSI.
Koaddunuent tpenns. Cuna conpoTUBICHUS TTPU ABUKEHUU TEJIa B )KUJIKOCTH WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBUKCHUS.

Jasnenune. I'mapocratnueckoe nasienue. Cruna Apxumena.

TexHuueckre yCTpOWCTBA W TEXHOJOTHMYECKHE MPOILECCHl: MOAUINITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaOnronenue nBuXeHUs: TeJl B MHEPIUATIBHBIX U HEMHEPIUAIBHBIX CUCTEMAaX
OTCYETA.

[IprHIUII OTHOCUTEIBHOCTH.

Kauenne nByx UWIMHAPOB WM IIAPOB PA3HOM MACChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIbHO HEMHEPIIMAILHONW CUCTEMbBI OTCUETA.

CpaBHeHME PaBHOAECHUCTBYIOINIECH MPUI0KEHHBIX K TEIIY CHJI C POU3BEICHUEM
MacChl T€JAa HA €r0 YCKOPEHUE B MHEPLHUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YJIbTATE B3AUMOICHCTBUS TEIL.

N3mepenune macc 1o B3auMoI€MCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NTOABEME U TTAJICHHM.

[lenTpoOexHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIONIEH CUJT TIPH JABMKEHUU OpyCKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCHUMOCTH BPEMEHU JBHKEHHUSI Opycka IO
HAKJIOHHOM IJIOCKOCTHU HA 33JJaHHOE PACCTOSHUE OT €r0 MacChl.



HccnenoBanue 3aBHCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B IMPYKHHE H
pe3uHOBOM 00pa3siie, OT uX JeGopMaIiuy.

N3yuyeHue NBMIKCHHUS CHUCTEMBI TCJI, CBSI3aHHBIX HUTBIO, MICPEKUHYTON Yepe3
NErKuit OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIMYUHE YTIOBOro Kod(duimeHra
3aBucuMocTH Frp(N).

UccnenoBanue nBmkeHus: Opycka 1Mo HAKJIOHHOM IIOCKOCTH C MEPEMEHHBIM
KO3 (D PUIMEHTOM TpEHHUS.

N3ydenne nBUkEHUS TPy3a HA Baly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpHoe Teno. [locrymarenbHoe W BpalllaTeIbHOE ABUKEHUE
TBEpOro Teina. MOMEHT CHJIbl OTHOCUTENBHO OCH BpamleHus. [liedo cuibl.
CrnoxeHune cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYMBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpOHWCTBA U TEXHOJOIMYECKUE MPOLIECCHl: KPOHLITEHH,
CTPOUTEIIbHBIN KPaH, peIIETYaThie KOHCTPYKLIHHU.

JHemoncmpayuu.

YcnoBus paBHOBECHS.

Bunge! paBHOBecHs.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomeol, npaKkmuKym.

UccnegoBanne ycnoBuil paBHOBECHS TBEPAOTO TeENa, HMEIOWIETO OCh
BpaLCHUS.

KoHcTpynpoBaHye KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydeHnne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb OITOPBI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

Nmnynec maTepuanbHON TOYKH, CUCTEMBI MaTEpUAIbHbBIX TOUEK. L{eHTp Macc
CHUCTEMBI MATEPUAIBHBIX TOYEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

NMnynbe cvitbl 1 MI3MEHEHHUE UMITYJIbCA TEA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umIynbca MarepualbHOM TOuku. IIpencraBieHne 0 COXpaHEHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.

Pabora cumel Ha MajgoM W Ha KOHEUYHOM IiepeMemieHuH. I'paduyeckoe
npeacTaBiIeHUE PadOThl CHIIBI.

MOIIHOCTH CHIIBL.

Kunernueckass sHeprusi MarepualibHOM TOYkH. TeopeMa 00 U3MEHEHUHU
KMHETHYECKOW SHEPTUM MATEPUATILHOU TOUKH.



[loreHunanbHble W HENOTEHIMaJbHbIE CWIbl. [loTeHUManbHAsA JHEPrus.
[ToTennuanpHas 3Heprusi ynpyro nepopmupoBaHHoON mpyKuHbI. [loTeHnnanbHas
SHEPrus Tejla B OJHOPOIHOM I'PaBUTALIMOHHOM I10J1e. [loTeHImanpHas sHeprus rena
B T'PAaBUTAllMOHHOM II0JI€ OJHOPOJHOro mapa (BHYTpM M BHE Imapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThs KOCMUUECKAS] CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAILHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM YHEPTrUu
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

VYpaBHeHnue bepHymM s MACaTbHOM >KUAKOCTH KakK CIIEICTBUE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON SHEPTUH.

TexHu4YecKkre yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKECHUE PAKET,
BOJIOMET, KONEDP, MPY>KMHHBIA MUCTOJIET, TUPOCKOI, (PUTypHOE KaTaHUE HAa KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBM)XEHUE.

HN3mepeHre MOIIHOCTH CUJIBI.

M3MeHeHue 3Hepruu Tella MpU COBEPLIEHUHU padOThI.

B3auMmHble mnpeBpanieHUss KUHETUYECKOW M ITOTEHIMAJIbHOM JHEPIrUMl NIpU
JNEWCTBUU HA TEJIO CUIIBI TSHKECTH U CHIIBI yIIPYTOCTH.

CoxpaHeHue dHepruu npy CBOOOIHOM NaJCHHH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomeol, npaKkmuKym.

N3mepenne nmmysibea Tena no TOpMO3HOMY ITyTH.

N3mepenne cuitbl TSIru, CKOPOCTU MOJAEIHN NEKTPOMOOMIISE U MOIIIHOCTH CUJIBI
TSTH.

CpaBHEHVE H3MEHEHMS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne cOXpaHeHUS UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECTBHH.

N3mepenne KNHETHYECKOM YJHEPTUH TEJIA 10 TOPMO3HOMY IYTH.

CpaBHEHHE U3MEHEHUS! TOTCHIMAIIBHON YHEPTUU MPYKUHBI ¢ paOOTOM CHUJIBI
TPEHMUSL.

Onpenenenve paOOThl CUJIbI TPEHHS MPU JBWKEHUU Tella MO HAKIOHHOM
IIJIOCKOCTH.

Paszpnes 3. MouiekyasipHasi (pU3HKa ¥ TEPMOAUHAMMKA.

Tema 1. Ocro8bl MOIEKYAAPHO-KUHEMUUECKOU MeopUU.

OcHOBHBIE TOJOXKEHUST MOJEKyIsipHO-KUHeTH4Yeckon Teopun (MKT), wux
onbITHOE 00ocHOBaHME. [{uddysus. bpoyHoBCKOe nBIKEeHHE. XapaKTep ABUKEHUS
Y B3aMMOJEHCTBUS YaCTHUI] BEIIECTBA. Monenu CTpOEHHsI Ta3oB, KUIAKOCTEU H
TBEPJIBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojeiei. Macca u
pa3mepsl Mosekyn (atomoB). KonnuecTBo BemectBa. [loctositnnas ABorapo.



TemoBoe paBHOBecue. Temmepatypa u crmocoObl e€ m3Mmepenus. l[llkana
temneparyp Llenbcus.

Mogenp uaeanbHOTO ra3a B MOJEKYJAPHO-KUHETUUECKON TEOPUHU: YACTHULIBI
rasa JBWKYTCSl XaOTUUECKU U HE B3aUMOJIEMCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomOTHas
Temrneparypa (mkana temneparyp KenbBuna). 3akon lansToHa. M3ompoueccsl B
u7calbHOM Ta3e C IIOCTOSIHHBIM KOJUYECTBOM BellecTBa. [ 'paduueckoe
Ipe/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, u30bapa.

CBs3p  MeXIQy JAaBICHUEM M CpEIHEH  KHHETUYECKOW dJHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JIBXKEHHUS MOJIEKYJ MJI€alIbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU UACAIBHOTO ra3a).

CBs13b a0COJIFOTHOM TeMITepaTyphbl TEPMOJIMHAMUYECKON CUCTEMBI CO CPETHEH
KHMHETUYECKOW SHEPrUe MOCTYyNaTeIbHOrO TEIUIOBOTO JIBMKEHUS €€ YaCTHII.

TexHu4Yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
O6apoMeTp, MoayYeHrne HaHOMaTePUAJIOB.

JHemoncmpayuu.

Mojienu NBUKEHUSI YaCTHI] BEILIECTBA.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Buneoponuk ¢ 3anuchio peanbHOro OpOyHOBCKOIO JIBUXKEHHUS.

Huddy3ust )KUIKOCTEN.

Mogens onsita IllTepHa.

[IpuTskenne MONEKyI.

Mogenu KpUCTANIMYECKUX PELIETOK.

HabGnronenue u ucciieioBanre n30MnpoIeccoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomeul, npaKkmuKym.

HccnenoBanne mpomecca YCTaHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEIJI000MEHE MEXTY TOPSYEl U XOJIOAHOU BOJOM.

N3yuenue H30TEpMUYECKOro mpouecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
uudpoBoi 1aboparopun).

N3yuenne n30xopHOTO mpouecca.

N3yuenune nzobapHOToO Mporecca.

[IpoBepka ypaBHEHHUS] COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM A
TEPMOJIMHAMHYECKON CUCTEMBbI. BHEelIHNE 1 BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMYUH, ONMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoamHaMuku. (CaMONpOU3BOJIbHAS — PEJIaKCaIIMs
TEPMOJIMHAMHYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.



Mogenp wuaeanbHOr0 raza B TEPMOJMHAMHKE — CHUCTEMa YpPaBHEHUNA:
ypaBHeHne MenaeneeBa—Knanelpona U BbIpaXKEHUE [JI1 BHYTPEHHEU SHEPTUM.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJIENIM: HU3KAsi KOHUEHTPALUs YacCTHll, BBICOKHE
TeMIneparypel. BeipaxxeHue Jyisi BHyTPEHHEW SHEPrUU OJHOATOMHOTO HJI€AJIbHOTO
rasa.

KBa3zucratuueckue u HECTATUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Berancienne paboTel 1o rpaguky
npolecca Ha pV-auarpamme.

Teronepenaya  kak  crmoco0 — M3MEHEHUSI  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMMYECKOW  cucTeMbl 0e3  coBepuieHusi pabotrel.  KonBekuus,
TEIUIONPOBOHOCTD, U3JTyUYECHHE.

KomnuectBo termnorel. TemnmoéMKocTh Tenma. VYAenbHas U MOJISpHas
TEIJIOEMKOCTH BELIECTBA. YpaBHEHUE Maliepa. YeibHas TEIUIOTa CrOpaHus
ToruiBa. Pacu€r konmMuecTBa TEIOTHI Mpu Temionepenaude. Illonarue o0
aguabaTHOM IpoIiecce.

[lepBblii 3aKOH TEPMOIUHAMUKHU. BHYTpeHHs dHEprus. Koau4yecTBo TEMmIoTh
u paboTa Kak Mephl M3MEHEHUS BHYTPEHHEW SHEPruu TEePMOIUHAMHYECKON
CHUCTEMBI.

Bropoii 3aK0H TEpPMOAMHAMUKMY JIJI1 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJIUHAMUYECKOU CUCTEMBI MPOXOJIUT €TUHCTBEHHAS
anuabara. AOCOIIOTHAs TEMIIepaTypa.

BTopoii 3ak0H TEPMOIMHAMUKHU JJ11 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTY OT OoJiee X0JIOAHOTO Tena K 0oJiee HarpeTomMy 0e3 KOMIEHCAIUU
(Knayszuyc). Heo6paTuMOCTh NPUPOIHBIX MTPOIIECCOB.

[Tpunnune! necteus Temnosix mamuH. KIT/I.

Maxkcumanenoe 3nauenue KIIJI. Lukn KapHo.

DKOJOTUYECKUE aCIEKThl MCIOJIb30BAHUS TEIUIOBBIX ABHUrareineu. TermoBoe
3arps3HEHHUE OKPYKAIOIIEH CpEeIbl.

TexHu4Yeckre yCTPOMCTBA M TEXHOJOIMYECKHE MPOLECChl: XOJOAWIbHUK,
KOHJIUIIMOHEP, AW3ENIbHBIM U KapOHOpaTOpHBINA JABUTraTeNM, MapoBas TypOuWHA,
MOJIyYEHUE CBEPXHU3KUX TEeMIEpaTyp, YTUIU3AlUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIM3ALHs OMOOPTraHUYECKOTO TOILJIMBA IS
BBIPAOOTKH «TETUIOBOM» M DJIEKTPOIHEPTHUH.

JHemoncmpayuu.

N3menenune Temneparypsl npu aanadaTniaeckoM pacIlIupeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAETbHBIX TETUIOEMKOCTEN BEILIECTB.

Crioco06bl M3MEHEHUST BHYTPEHHEH SHEPTHH.

HccnenoBanne agnabaTHOTO Iporiecca.



KomrmprorepHbie MOAEIM TEIUIOBBIX JBUTATENEH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenue yaenbHOMN TEIIIOEMKOCTH.

HccnenoBanue mmpouecca OCThIBAHUS BELIECTBA.

UccnenoBanue annabaTHOro mporiecca.

N3ydeHne B3aMMOCBS3M JHEPTUM MEXMOJIEKYISIPHOTO B3aUMOAECHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Azpezcamnvie cocmoanusn eeuyecmea. DPazoevie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcalys. MicnapeHue u kurneHue. Y aebHas TermioTa
napooOpa3oBaHusl.

HacebllieHHbIE W HEHaAChIIIEHHbIE mapbl. KauecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO Mapa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTD OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYpPhl KUIIEHUSI OT JaBJICHUS B
KUJKOCTH.

BnaxxnocTs Bo3yxa. AOCONMIOTHAS U OTHOCUTEIIbHASL BIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOINHMS CBOWCTB
KpuctaJuioB. IlnaBimeHne W Kpuctamu3anus. YJI€lIbHAas TEIIOTa IUIABJIEHUS.
CyOGaumarnusi.

Hedopmanuu TBEpOTO Tena. Pactsbkenue u cxartue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmanuii.

TeruoBoe pacmiupeHue KUAKOCTEH U TBEPABIX T€N, 00bEMHOE M JIMHEHHOE
pacipenre. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUM YacTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOT'O paclIMpeHust Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEprun B a30BbIX MEPEXOJIaX.

YpaBHeHuE TEII0BOro 0anaHca.

[ToBepxHocTHOE HaTspkeHUE. Koad@uimeHT MOBEpXHOCTHOTO HATSKEHHS.
Kanmunnapusie sinenus. J[aBneHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuueckne yCTpOWCTBA UM TEXHOJOTMYECKHE TMPOLECCHI:  KHUIKHE
KPUCTAILIbI, COBPEMEHHbBIE MAaTEPUAIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBHIILIEHHBIX MTAPOB.

Kunienune. Kunenue npu noHM»XKE€HHOM JaBIICHHUHU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSXKEHHUS.

ONBITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunisipasie siBJI€HUSA.

Mopaenn HEeHbIOTOHOBCKOM JKUIKOCTH.



Crioco6bI M3MEpeHHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Habmonenue Manbix nedopmarimii.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3mepenune yaenbHON TEII0ThI IUIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX MAPOB.

N3mepenne aOCOMOTHONW BIQKHOCTHM BO3AyXa M OIIEHKAa Macchl MapoB B
OMEUIEHUU.

N3mepenne koapduiimeHTa noBEpXHOCTHOTO HATSIKEHUS.

Namepenue monyns FOuHra.

UccnepoBanue 3aBucuMocTd  Jedopmanuu  pe3MHOBOro obpasima oT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DanekTpoguHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OJNeKTpU3alMs Ten U €€ MpOSBICHMS. OJJEKTpUYeCKur 3apsan. [[Ba Buma
ANEKTPUYECKUX 3apsiioB. [IpOBOJHUKM, JUANEKTPUKA U  TOJYHPOBOIHUKH.
DJIeMEHTapHBIN AJEKTPUUECKUH 3apsa. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3aps/Ia.

B3aumopeiictBue 3apsa0B. Toueunsie 3apsiabl. 3akoH KyioHa.

DJeKTprYecKoe nose. Ero AeicTBre Ha DJIEKTPUYECKHAE 3apsbl.

Hanpsoxénnocts  anektpuueckoro mnons. IIpoOGueiii  3apsan.  JIlunum
HaIPSKEHHOCTH JIEKTPUYECKOTO 1oJs1. OQHOPOIHOE ANEKTPUUYECKOE MOJIE.

[ToTeHIMaNnbHOCTh AJIEKTPOCTATUYECKOrO MOJA. Pa3HOCT NOTEHIMATIOB M
HanpspbkeHue. [loteHnumanbHas SHeprus 3apsga B AJIEKTPOCTATHYECKOM IIOJIE.
[ToreHnman 3nekTpocTaTudecKoro noist. CeA3b HANPSKEHHOCTH MOJIS U PA3HOCTH
NOTEHIMAJIOB ISl AJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOJHOTO, TaK H
HEOJHOPOJIHOTO).

[IpyHIMT Cynepno3uLnN dIEKTPUIECKUX TOJIEH.

ITone Toueunoro 3apsma. Ilome paBHOMEpHO 3apspkeHHOM cdephl. Ilome
pPaBHOMEPHO 3apsiKEeHHOro Mo o0bEMy Imapa. [lome paBHOMEpHO 3apsKEHHOU
OECKOHEYHOW IUIOCKOCTH. KapTuHbl JWMHUN HAnpsDKEHHOCTH AITUX MOJNEH U
SKBUIOTEHIMAIBHBIX [TOBEPXHOCTEM.

IIpOBOHUKH B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3apsI0B.

JINDJIEKTpUKKM B 3JIEKTPOCTATHYECKOM  TIOJIE. JusnekTpuueckas
IPOHUIIAEMOCTD BEILIECTBA.

KonpgeHcarop. DIIeKTpOEMKOCTh KOHJEHCATOpPa. DIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOopa.



[TapaiutenbHOE coequHEHnE KOHAEHCATOPOB. [locnenoBarenbHOe coeTMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHAEHCaTopa.

JIBU>KEHME 3apsSKEHHOM YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM TMOJIE.

TexHu4yeckre yCTpOWCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: 3JIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpPOB,
KOHJIeHCATOphl, renepatop Baun ne ['paada.

Jemoncmpayuu.

YCTpOKUCTBO U MPUHIIUII IEUCTBUS JICKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX HIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3aPSKEHHBIX MIACTHUH.

Mogens anekTpocraTudeckoro reaeparopa (Bau e ['paada).

[IpoBOAHUKH B JIEKTPUUYECKOM MOJIE.

DJIEKTpOCTaTUYECKAS 3aINTA.

YCTpPOUCTBO U IEUCTBUE KOHAEHCATOPA IIOCTOSTHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOWAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U TUAIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus MEKTPUUECKOT0 MOJIsl 3apsXKEHHOTO0 KOHIEHCATOPA.

3apsiaka U pa3psiika KOHJIEHCATOpa Yepe3 pe3ncTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomuol, npaKmuKym.

OueHka cui B3aUMOJICMCTBUS 3aPSIKEHHBIX TEI.

HaOnronenue npeBpalieHust SJHEPTUM 3apsKEHHOT0 KOHEHCATOpa B SHEPTHUIO
W3JIyUYCHUS CBETOIUOA.

N3yuenne npoTekaHus TOKa B IEIH, COJICPKAILIECH KOHJIEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIINAIOB (HaTpsIKEHMS ) npu
MOCJIETIOBATEILHOM COCIMHEHUU KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Illocmoannwlit 31eKmpuyecKuii mox.

Cuina toka. [locTostHHBIN TOK.

VYcCiloBUsL CylIeCTBOBAHUSL IMTOCTOSHHOTO 3JIEKTPUYECKOro ToKa. McTouHMKM
toka. Hanpsikxenue U u DJ1C &.

3akoH Oma JiJ1s ydacTKa 1enu.

DIIEKTPUYECKOE COPOTUBJIEHUE. 3aBUCUMOCTh CONPOTUBIICHUS OJTHOPOTHOTO
MPOBOJHHUKA OT €ro JUIMHBl M IUIOIIAJAW IMONEPEYHOTO CEYCHUS. Y AEIbHOE
COITPOTHBIICHUE BELIECTBA.

[TocnenoBarenbHOE, MapauIeNbHOE, CMEIIAHHOE COCIUHEHUE NMPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX nekTpudeckux meneit. [IpaBuna Kupxroda.

Pabota anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.



MOIHOCTD 3JIEKTPUYECKOr0 TOKa. TemioBas MOIIHOCTb, BbIJIEIseMas Ha
pe3ucrTope.

OJ1C 1 BHyTpEeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKOH OMa 1151 IOJIHOM
(3aMKHYTOI) B3JEKTpUYECKOM 1enu. MOIIHOCTh HUCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHu4yeckre yCTpONCTBA W TEXHOJOTMYECKHE IMPOLECCHI: aAMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK IIIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepenune cuiibl TOKa U HapsHKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSHKEHUS I PE3UCTOPA,
JaMIIbl HAKaJIWBaHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIIPOTUBIICHUS HMUWIMHAPUYECKUX MPOBOJHUKOB OT IJIMHBI,
IJIOIIA/IH MTOTIEPEYHOI0 CEUEHUS U MaTepurara.

NccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONPOTHUBICHUS MTPU OCTOSHHOM
HaNpsHKEHUU.

[Ipssimoe n3mepenne DJIC. KopoTkoe 3aMblKaHNE TaIbBAHUYECKOTO AJIEMEHTA
U OLICHKA BHYTPEHHETO CONPOTUBICHUSI.

Crnoco0bl coeMHeHUs] ICTOYHUKOB Toka, DJ]C Oarapei.

HccnenoBanue pasHOCTH MOTEHIIMATIOB MEXK/TY MMOIOCAMUA UCTOYHUKA TOKA OT
CWJIBI TOKA B LICTIH.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomot, npAKMUKym.

HccnegoBanue CMEIIaHHOTO COEAUHEHUS] PE3UCTOPOB.

N3mepenne yaenbHOro COpOTUBICHUS IPOBOJIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANpsDKEHUS JUISL  JIAMITBI
HAKaJIMBAaHMUS.

YBenuueHue npejesna u3MepeHus amnepMerpa (BoJbTMETpa).

N3mepenne D/IC 1 BHYTPEHHETO CONPOTHUBIICHHS] HICTOYHUKA TOKA.

Uccnenoanue 3aBucumoctd DJIC rajbBaHMYECKOrO 3JEMEHTAa OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKYy IMOIOCAMHA HCTOYHUKA TOKA OT
CWJIBI TOKA B LICTIH.

HccnenoBanue 3aBUCHMOCTH MOJE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ paznuunvix cpeoax.

OneKkTpuyeckass NPOBOJUMOCTh  Pa3IMYHBIX  BEIIECTB.  JJIEKTPOHHAS
IPOBOJUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTH CONPOTUBIEHUS METAJIOB OT
TeMIiiepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEeKTpUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYyYKOB.



[TosynmpOBOAHUKH. CobcTBeHHast " IIpUMECHas IPOBOJMMOCTh
noJynpoBoJHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE IPUOOPHI.

DJIEKTPUYECKU TOK B AJEKTPOIUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLUALIMS.
OnekTtponu3. 3akoHsl Dapajnes a1 3AEKTPOIn3a.

DneKTpudecknii TOK B razax. CaMOCTOATENbHBI M HECAMOCTOSITENbHBIMI
paspsia. PaznmuuHble TUITBI CAaMOCTOSTENBHOIO pa3psana. Monuus. [lnazma.

TexHu4yeckre yCTpPOMCTBA M NPAKTHUUYECKOE NPUMEHEHHE: Tra3opas3psaHbIe
JaMIbl, 3JIEKTPOHHO-IIy4yeBasi TpyOKa, MOIYIPOBOJHUKOBBIE NPUOOPHI: THOJ,
TpaH3UCTOp, HOTONNO, CBETOINO, TAJIbBAaHUKA, paQUHUPOBAHUE ME/IH, BbITUIaBKa
AITIOMHUHUS, AIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTb CONIPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBI.

[TIpoBOAMMOCTB IEKTPOIUTOB.

3akoHsbl asekTposn3a Papazes.

HckpoBoui paspsaa ¥ MPOBOAUMOCTS BO31yXa.

CpaBHEHME IPOBOAMMOCTH METAJIOB U MOIYTIPOBOJHUKOB.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomeul, npaKmuKym.

Halmronenue snexrposusa.

N3mepenne 3apsiaa OTHOBAIEHTHOTO HOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTUBIEHUS  TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOJIA.

DuU3HYeCKUMN NMPAKTUKYM.

Cnoco0b1 u3MepeHust PU3NUECKUX BEJIMYHUH C UCTIOIH30BaHUEM aHATIOTOBBIX U
IU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AGCOIIIOTHBIE U OTHOCUTEIbHBIE MOTPEUTHOCTA U3MEPEHUN (PU3UUECKUX BEJIUYUH.
OueHka rpaHul] HOrPeIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX WM3MEpPEHHM, MCCIEHOBAHUM  3aBUCHUMOCTEMN
¢u3nYecKux BENWYUH, MPOBEpKa MPEIJIOKEHHBIX THUMOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMaTHYECKHX  paslenax «YUEHHYECKHH  HKCIIEPUMEHT,
1ab0paTOpHBIE padOTHI, IPAKTUKYM).

MesknpeamMeTHble CBS3H.

Nzyuenue kypca ¢puzuku yriay0iaéHHoro ypoBHs B 10 kacce oCymecTBIsIeTCs
C Y4E€TOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, TeOTpa(ru U TEXHOJIOTHH.

Mescnpeomemmnole nonamus, C6A3aHHbIE C USYUEHUEM MEMO0006 HAYUHO20
no3HanuA: SIBICHUE, HAY4YHbIH (akT, TUIOTe3a, (U3MUecKass BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJCHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIbHBIE IPUOOPHI, I POBas J1adopaTopusl.

Mamemamuxka: peunieHue cucrteMbl ypaBHeHuU. Jlunelnas ¢dyHKums,
napaboza, runepbona, ux rpaduku u cBoiicTBa. TpuroHoMmerpudeckue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl 1 UX MPOEKIIMK HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Buonozua: Mexanudeckoe IBIKEHHE B KUBOUM mpupone, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl,
yTHWIM3alUs OHOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AJIIEKTPOIHEPIHH, IOBEPXHOCTHOE HATSKEHUE U KANTMJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANIEKTPUYECKHUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, IMOJyYeHHUE HaHOMAaTepualioB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJN, KUIKOCTEH U Tra30oB, KUIKUE KPUCTAIIIbI, HIEKTPUUECKUE CBOMCTBA
METAJIOB,  JJICKTPOJMTHYECKAass  JIUCCOIMAIMs, TallbBaHWKA, DJICKTPOHHAsS
MHUKPOCKOTIHS.

TI'eozpaghusa: BnaxHOCTh BO3yXa, BETPBI, 0ApOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue ABWKCHHUN C HCIOIH30BAaHUEM MEXaHH3MOB,
y4€T CyXOro MW JKHJIKOTO TpPEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKIIUU
(KpOHIITEHH, pemérdyarbie KOHCTPYKIIMN), UCIOJIb30BAaHUE 3aKOHOB COXPAaHCHMSI
MEXaHUKA B TEXHUKE (THPOCKOI, BOJOMET M APYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOAMIBHUK, KOHAUITHOHED, TEXHOJIOTUN
MOJIYYCHHSI COBPEMEHHBIX MaTepHaiOB, B TOM 4YHCJIE HAaHOMATEpPHAJIOB, W
HAaHOTEXHOJIOTUH, DJIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE S3JIEKTPOINpPHOOpPOB,
ra3opa3psaHbIC JAMIIbI, TOJIYITPOBOIHUKOBBIC TPHOOPHI, TaTbBAaHUKA.

11 KIJACC

Paszpnes 4. DaexkTpoaMHaMHKA.

Tema 4. Macnummnoe noJe.

B3aumojeiicTBue TOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM.
MaruntHoe mnone. Bekrop marHuTHOM uWHAYKOMM. [IpuHIMO cyneprno3unun
MAarHMTHBIX NOJIeH. JIMHUY MarHUTHON MHIYKIIUU.

MaruutHoe 1ojie NpOBOJHUKA C TOKOM (IIPSIMOIO MPOBOAHUKA, KATYIIKA U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HarpaBJIEHHE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJIb. JIBUXKEHHE 3apSyKEHHON YaCTHUIbI
B OJJHOPOJTHOM MarHuTHOM IoJjie. Pa6ora cuisl Jlopenna.

MaruurtHoe nose B BemecTBe. DeppoMarHeTHKY, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPOLHCCChI: IIPHUMCHCHHUC

MOCTOSTHHBIX MarHMTOB, AJIEKTPOMAarHuTOB, TeCTEP-MYJIbTUMETD,
AJIEKTPOABUTATEIH SIKOOH, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHII.
JHemoncmpayuu.

Kaprtuna  nuHMII  MHOYKIMM  MAarHUTHOTO  MOJS  TOJOCOBOTO U
0JIKOBOOOPA3HOTO TOCTOSHHBIX MAarHUTOB.

KapTtuna nuHuii MarHuTHOM MHAYKIWH MOJS JJIMHHOTO MIPSIMOTO MPOBOJHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MIPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoneiicTBre 1ByX TPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HencTBue cuibl JIopeH11a Ha HOHBI AJIEKTPOJIUTA.

Habmronenue ABMKEHMS ydKa JIEKTPOHOB B MArHUTHOM I1OJI€.

[TpuHIMT NEUCTBUS ANEKTPOU3MEPUTEIIBHOTO npudopa
MarHUTOANEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopusvie padbomuol, nPAKMUKYM.

HccnenoBanre MarHuTHOTO TMOJI HOCTOSTHHBIX MarHUTOB.

HccnenoBanuie cBOMCTB peppOMarHeTUKOB.

HccrnenoBanne AEHCTBUSA OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuibl Amrepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

Ornpenenenre MarHMTHOW MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBrieHME BJIEKTPOMArHUTHOW WHAYKUMH. [IOTOK BEkTOpa MArHUTHOU
uaaykuun. OJIC uMHAYKOMU. 3aKOH 3JIEKTPOMArHWTHOM uWHAykuuu Papajes.
Buxpesoe anekrpudeckoe nose. Toku Dyko.

OJIC MHAYKIMM B TPOBOJHMKE, IBUAKYIIEMCS B OJHOPOJHOM MAarHHUTHOM
noJie.

[IpaBuiio Jlenna.

NupyktuBHOCTh. KaTymika WMHIYKTMBHOCTM B LENM MOCTOSIHHOTO TOKAa.
SABnenune camonHaykuuu. IJ1C caMOUHyKLIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE IOJIeE.

TexHuueckne yCTpPOWCTBA M TEXHOJOTMYECKUE NPOLECCHI: MHAYKIMOHHAS
1€Yb, COJICHOU]I, 3alUTa OT JIEKTPU3ALNU TEJ MMPU ABUKEHUH B MATHUTHOM TOJIE
3emun.

Jemoncmpayuu.

HaOmronenue SBIeHHS JICKTPOMArHUTHON WHTYKITHH.

UccnenoBanne 3aBucumoctd IJ[C HHAYKIMU OT CKOPOCTH HM3MEHEHUS
MarHUTHOT'O MOTOKA.



[IpaBuno Jlenua.

[Tanenne MarauTa B alFOMUHACBOM (MeTHOM) TpyOe.

SIBneHne cCaMOMHAYKITUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHIYKIUU OT CKOPOCTU U3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue sSBICHUS JIEKTPOMArHUTHON UHAYKIWH.

Ornpenenenre HHAYKIMU BUXPEBOIO MAarHUTHOTO TTOJISI.

HccnenoBanue sBICHUS] CAMOMHYKIIVH.

COopxka MoJ1eNu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kojie0anusa v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

I'apmonunyeckue konebanusi. Kunematuueckoe M JMHAMHYECKOE OIHCAHUE.
DHEpPreTUUecKoe OMUCaHUE (3aKOH COXPAaHEHUs MEXaHWYECKOW dHepruu). BuiBoj
JTMHAMUYECKOI'0 OMHCAHUs TapMOHUYECKUX KOJICOAHUN U3 WX HHEPTETHUYECKOro U
KMHEMATUYECKOTO OMUCAHUSI.

Amvmntyna U ($aza kosjeOanuil. CBs3b aMIUTUTYABl KOJIeOAHUM HMCXOTHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u uyactora konebanwmii. Ilepmom manbix CBOOOIHBIX KOJICOAHHI
MaTeMaTH4ecKoro wasiTHuka. Ilepuos CcBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasTHUKA.

[Tonsarue o 3aTyxaronux Kojgebanusx. BeiHyx1eHHbIe Konebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BinusHue 3aTyxaHuss Ha BHMJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHUSI.

TexHuYeCcKre yCTPOMCTBA U TEXHOJOTMYECKUE MPOLIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJbHbIE UHCTPYMEHTHI, celicMorpad.

Jemoncmpayuu.

3anuch K0e0aTeTbHOTO TBIKCHHUSI.

Habmronenre He3aBUCMMOCTH TIEPUO/Ia MANbIX KOleOaHUM rpy3a Ha HUTH OT
aAMILTATYIbI.

HccnenoBanue 3aTyXxammux KojaeOaHU 1 3aBUCUMOCTH TIEpHUOa CBOOOTHBIX
KOJIe0aHU OT CONTPOTHUBIICHUSI.

UccnenoBanme xosiebaHMii Tpy3a HA MACCHUBHOW MPYKUHE C IICJIBIO
dbopMupoBaHus IPEACTABICHUN 00 MICAIbHON MOJIETH PYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPTUU MPHU KOJeOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHMM.

Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HHUTSHOIO W MPYXUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBUJKEHUS Tela B X0/1€ KoJieOaHHUH Ha ypyrom rnojBece.

N3ydenne nBUKEHNS HUTSHOTO MasTHHKA.

[IpeoOpa3oBanue sHEPrUM B IPYKUHHOM MasTHUKE.

HccnenoBanue yobIBaHNS aMIUIMTYAbI 3aTyXalOUIMX KOleOaHUH.

HccnenoBanue BbIHYKIEHHBIX KOJICOaHUM.

Tema 2. dnekmpomazHumHubsle KoOJ1eOAHUA.

Konebarenbublii kKoHTYp. CBOOOAHBIE 3JIEKTPOMArHWTHbIE KoyieOaHUS B
UacalbHOM KosiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIUTYAbI
3apsija KOHJIEHCaTopa ¢ aMIUIMTYAOW CHIIbI TOKA B KOJIEOATEIIBHOM KOHTYPE.

3aKOH COXpaHEHUs YIHEPTUU B UCATbHOM KOJeOaTeIbHOM KOHTYPE.

3aryxaromue AJIEKTPOMArHUTHBIE KoJIeOaHusl. BeIHyX1€HHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHblii TOK. MOIMHOCTh TMEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JEUCTBYIOIEE 3HAYEHUE CHJIbI TOKA W HANPSHKEHHUs] TPU pa3InyHON  Qopme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycOMIAIbHBIN TMEPEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTU B LIEMH CUHYCOMAAIBHOTO NEPEMEHHOrO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKEHUN.

WneansHbiii Tpancpopmarop. IlpomsBoactBo, mnepegaya u mnoTpedieHue
ANEKTPUYECKON SJHEPTHH.

OKOJIOTUYECKUE PHUCKU TIPU TIPOU3BOACTBE IIIEKTpodHEpruu. KymnbTypa
VCIIOJIb30BAaHUS JIEKTPOIHEPIUU B IIOBCETHEBHOM )KU3HH.

TexHu4yeckre yCTPOMCTBA M TEXHOJOTMYECKME IPOLECCHI: JIIEKTPUUYECKHAN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUAHN JJIEKTPOIIepe1ay.

Jemoncmpayuu.

CBOOOIHBIC ANEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTH 4aCTOTHI CBOOOHBIX KOJIEOaHHI OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcimiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

I'enepaTop He3aTyxarolmUX ANEKTPOMATrHUTHBIX KOJICOaHUH.

Mopenp 31eKTpOMarHuTHOIO reHepaTopa.

BrinyxneHHbIe CHHYCOMIaIbHbIE KOJIEOaHus!.

Pesucrop, KaTymka MHAYKTUBHOCTM M KOHIEHCATOpP B LENHU IEPEMEHHOIO
TOKA.

Pe3onanc mnpu 1oOCnEenOBATENbHOM COSAVMHEHUH PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y eTpoicTBO M IPUHITUN AEUCTBUS TpaHcPopMaTopa.



Mojienb JIMHUY 3JEKTpoIIepeiadn.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Nzyuenue Tpancpopmaropa.

HccnenoBanne nepeMEHHOTO TOKa Yepe3 MOCJIEeI0BAaTENIbHO COEIUHEHHBIE
KOH/IEHCATOp, KaTyLIKy U PE3UCTOP.

Hab6nronenue anekTpoMarHuTHOTO pe30HaHca.

UccnenoBanune paboThl MICTOUHUKOB CBETA B IIEMTU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAzZHUMHbBLE GOIHDBL.

MexaHnudeckde BOJIHBI, YCIOBUSI HMX pacrnpocTpaHeHus. Ilomepeunbie u
IPOJI0JIbHBIE BOJIHBL. [lepuos, CKOpPOCTh pachpoCTpaHEHUs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpakKeHHUE, MpesioMieHue, UHTepdepeHIus U
nudpaxius.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBoOe€ 3arpsisHEHUE OKPYKAIOIIEH CPeIbl.

DNEKTPOMarHUTHBIE BOJIHBI. Y CIIOBHS U3TYUYSHHS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuast opreHTalys BEKTOPOB B DJIIEKTPOMArHUTHOM BOJTHE.

CpoiicTBa  DJMEKTPOMAarHUTHBIX  BOJH:  OTpPaXKEHHE,  MPEJIOMIICHHE,
noJispu3aius, HHTepPepeHurs u qudpaKimsl.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [IprMeHeHue SIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3K U TeleBUAcHUA. Patnonokanys.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOICH CPeIbl.

TexHudyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: MY3BIKAJTbHBIC
MHCTPYMEHTBHI, pajap, paAuonpuEMHHUK, TEIEBU30p, aHTEHHA, Tenepon, CBY-neus,
yIbTPa3ByKOBas IMATHOCTHKA B TEXHUKE M MEIUITIHE.

Jemoncmpayuu.

ObpazoBanue 1 pacpOCTPAHEHHE TIOTIEPEYHBIX U MPOJAOIBHBIX BOJIH.

Konebiromeecs Teno Kkak HICTOYHUK 3BYKa.

3aBHCUMOCTbH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHMIA.

Habumonenre oTpakeHus U IpeoMIICHUS] MEXaHMYECKHUX BOJIH.

Hab6nronenue natepdepernum u qnudpakinuy MEXaHHIECKUX BOJTH.

AKYCTUYECKHM PE30HAHC.

CBoiicTBa yJabTpa3ByKa U €ro MPUMEHEHHE.

HaGmronenue cBsi3u IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJIOW H
4acTOTOM KoJjeOaHuH.

HccnenoBanue cBOMCTB IEKTPOMArHUTHBIX BOJIH: OTpaXXeHUE, IPEIOMIICHHE,
noJIApu3aIys, TUPPaKIus, UHTEPPEPECHITHS.

Oo6Hapy»xenne nHOPaKpacCHOTO U yIbTPAhUOIETOBOTO U3ITYICHHM.

Yuenuueckuii s3xcnepumenm, nadopamopnsie padomot, nPAKMUKYM.



N3yuyeHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacupocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEWHOE PacIpOCTPaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4euyHbIN UCTOYHUK CBETA.

OTtpakeHue cBera. 3akoHbI OTpakeHus cBera. [locTpoeHne m3o0pakeHu B
iockoM 3epkane. Cheprudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. OTHOCHUTENBHBIN MOKa3aTelb npesioMieHus. [IoCTOSHCTBO 4acTOThI
CBETA U COOTHOLLIECHHE JJIMH BOJIH IIPH MEPEX0/IE MOHOXPOMATHYECKOIO CBETA YEPE3
TpaHUIly pa3fena IByX ONTUYECKUX CPEl.

Xoa nyueit B mpusMme. ucnepcus cBera. CloxHBIM cocTaB 0enoro cBera.
[Ber.

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIil yron MoJHOTO BHYTPEHHETO
OTPAKECHUSL.

Cobuparoniye u pacceuBaroiue JUH3bl. ToHKas TMH3a. POKYCHOE pacCTOsSTHUE
U ONTUYECKAsl CUJIa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO PaCCTOSHUS TOHKOM
chepuyeckoil JUH3BI OT €€ TEeOMETPUM M OTHOCHTEIBHOIO IOKa3arens
IIPEJIOMJIICHHS.

dopmyiia TOHKOU JIMH3BL. Y BEJIMUYECHUE, JaBAEMOE JIUH30M.

Xon Jjy4a, NMPOLIEAIIETO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoil ocu. IloctpoeHne wu300pak€eHUHM TOUKM M OTpe3Ka MpsSMOM B
coOMpaIOIIKX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. ['1a3 Kak onTtuyeckas
cucrema.

[Ipenensl npUMEHUMOCTH T€OMETPUUYECKON ONTHKHU.

BonnoBas ontuka. HWHrepdepenuns cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBus HaOMOAEHUS MaKCUMyMOB W MHUHUMYMOB B HHTEpPEPEHIHOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHMKOB. IIpuMepbl KiacCHYeCKUX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. [udpaknmonHas pemérka. YcClIoBUE HaOIIOACHUS
[JIABHBIX ~MAaKCMMYMOB TP NaJA€HUA MOHOXPOMATHYECKOI'O CBETa Ha
TUu(PAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: OYKH, JyIa,
HEePUCKOI, (oToanmapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpOCBETJICHHE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue nmpenoMieHus CBETa.

Hab6nronenue moiHOro BHYTPEHHETO OTpakeHusl. Mojieh CBETOBOIA.

UccnenoBanne xoAa CBETOBbIX IIYYKOB YEpe3 IUIOCKONApAILIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanune cBONCTB N300pakeHUH B JIMH3aX.

Mopenu MUKpOcCKoma, TEIECKOIa.

Habmonenue narepdepeHiiuu ceera.

HaOmronenue 11BETOB TOHKHUX TUIEHOK.

Habmronenue nudpakiuu ceera.

N3yuenne nudpakiimOHHON PEmIETKY.

Hab6nronenue nudpakiinoHHOTO CIeKTpa.

Hab6nronenue aucnepcun cBera.

Hab6nronenue nonsipusanuu cBera.

[IpuMeHeHue MONSPOUIOB I U3YYECHUS MEXaHUUECKUX HATIPSAKEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomeul, npaKkmuKym.

M3mepenue rmoka3aress NpeoMIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pPAcCTOSIHUS OT BellecTBa (Ha
IpUMepe KUJIKHUX JTUH3).

N3mepenune (HoKyCHOTO pacCTOSHUS pacCEeUBAIOIINX JIUH3.

[Tonyyenue n300pa>keHUs B CUCTEME U3 TUIOCKOTO 3epKalia U JTUH3bI.

[Tonyuyenue n300pakeHUs B CHCTEME U3 JIBYX JIMH3.

KoncTpynpoBanue TeIeCKONMMYECKUX CUCTEM.

Ha6nronenue nudpakuuu, tHTEpPEPEHIIMHN U MOISIPU3ALUU CBETA.

N3ydenne noysipu3anny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH AUAJIEKTPHKA.

N3yuenne naTepdepeHIINM JTa3epHOTO U3ITYUEHUS Ha ABYX LIETAX.

Habnronenue aucnepcum.

Habmronenue u uccnenoBanne TuPppakiiMOHHOTO CIEKTPA.

N3mepenue nnvMHbI CBETOBOW BOJIHBI.

[Tomydyenue criekTpa M3IydeHHUs CBETOMMOAA TIPH MOMOITH TU(PAKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cienUAJIBLHONH TEOPUU OTHOCHTEIbHOCTH.

I'pasuIbl TPUMEHNMOCTH KJIACCUYECKOM MEXaHUKHU. [locTyaTe! cienmansHON
TEOPUH OTHOCUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBas. [IpeoOpazoBanus  Jlopenna.
YcnoBue npuuUHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJIeHUE
BPEMEHH U COKpPAIICHUE JJINHBI.

DHEprust ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPTUEd U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOSI.



TexHu4yeckre YCTpOHMCTBA M TEXHOJOTMYECKUE MPOLECCHl: CIYTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPIKEHHBIX YaCTHIL.

YyeHn4yeckuit SKCIIepUMEHT, J1abopaTopHbIe PabOTHI, MPAKTUKYM.

OnpeneneHve UMMIYyJbca W DHEPTUM  PEISATUBUCTCKUX dYacTuil (110
doTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM T10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-60ano60it oyaausm.

PaBHOBecHOE TerioBoe M3Iy4YeHUE (M3IyueHUEe aOCOJIOTHO YEPHOTO TEIa).
3akoH cMemienns Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dororpdext. OnbiTel A. I'. CroneroBa. 3akoHbl hoTodddexra. YpaBHeHUE
OiHireitHa 11 hotodddexra. «KpacHas rpanuinay gorodrddekra.

JlaBnenue cBeta (B YAcTHOCTH, [laBJICHHE€ CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro moBepXxHOCTh). OmbiTer I1. H.
JleOenena.

BousiHoBele cBoricTBa yactull. Bosnnel ne bponnsd. {nuHa BoaHbl ae bpoinsa u
pasmepsl 00JlacTU  JIOKQJIM3allMM  JBWKYIIEHCS dacTuiel. KopmyckymnsipHo-
BOJIHOBOM Ayanu3M. [{udpakuus 37eKTPOHOB Ha KpUCTAILIAX.

Crneunduka nsmepenuii B Mukpomupe. COOTHOILIEHUSI HEOIpPeAeIEHHOCTEN
I'eitzenbepra.

TexHu4Yeckre YCTPOMCTBA M TEXHOJOTMYECKHE IHPOLECCHL: CIIEKTPOMETD,
dboTod5IeMeHT, (POTOAATUMK, TYHHEIBHBI MHUKPOCKON, COJHEYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®otor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIHETO (HOTO3PdeKTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Cseroauon.

Conuneunas Oarapes.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

HccnenoBanue gporopesnucropa.

N3mepenne nocrossaaoM [limanka Ha ocHOBe HucciienoBanus Gorosddexra.

Uccnenoanmne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO]T OT HAIIPSIAKEHUS.

Tema 2. Duzuxa amoma.

OneITEl MO HCCIEIOBAHUIO CTpOeHUs aroMa. [lnaHerapHas mojzenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nmornorieHne GOTOHOB MPU MEPEXOAE aTOMA C
OJIHOTO YPOBHSI SHEPTUH HA IPYTOM.



Buael ciektpoB. CiekTp ypoBHEN S3HEPTUM aTOMa BOJAOPOAA.

CnoHTaHHOE M BBIHYKJICHHOE M3/IyuyeHue cBeta. Jlazep.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIEKTPaJIbHbBIN
aHanu3 (CHEKTPOCKOII), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Monens onbiTa Pesepdopna.

Hab6nronenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YaCTHII.

OrnpeneneHre IIUHbBI BOJHBI JIA3EPHOT0 U3IIYYECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HabOmronenue nuHeyaToro crekrpa.

HccnenoBanue criekTpa pa3pekeHHOr0 arTOMapHOTO BOJOPOJAA U U3MEpPEHHE
nocTosiHHoM Punbepra.

Tema 3. @u3zuxka amomHoz20 A0pa u j1eMeHMAPHLIX YACHMUY,.

Hyxnonnass mozens siapa I'eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tormsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIA M MO3UTPOHHBIA Oerta-
pacnan. ['amma-usnydeHue.

3aKOH paJMOAKTUBHOIO pacrnajaa. PaauoakTHBHBIE H30TONBI B MPHUPOJE.
CBolicTBa MOHM3HUPYIOUIETO MU3JIyYCHUs. BiusHME pagUOAKTUBHOCTH Ha KUBBIC
opranu3mbl. EcrecTBeHHbIN QoH n3inydenus. JJozumerpusi.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegext maccol sapa.

SAnepuble peakuuu. [lenenue u cunres saep. Anepueie peaktopsl. [Ipobremsl
yOPaBIsEMOr0 TEPMOSIAEPHOTO CHHTE3a. ODKOJOTMYECKHE aCIEKThl DPa3BUTHS
SAIEPHON DHEPIETUKH.

MeToapl perucTpauyu U UCCIEA0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aMMOJICUCTBUSA. bapuoHBI, ME30HBI W JICITOHBI.
[IpencraBnenune o CrangaptHon moaenu. KBapk-rirooHHas MOAENb aJpOHOB.

®uzuka 3a npenenamu CrangaptHol moaenu. TémHas marepus U TEMHas
SHEprusl.

EnuHCTBO pmznueckoi KapTUHBI MUPA.

TexHnuecKkHne yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, TEpMOSIIEPHBIN peakTop, aToMHast 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue TpekoB 4yacTull (10 TOTOBBIM oTorpadusim).

UccnenoBanue pagnoakTUBHOTO (DOHA C MCTIOIB30BAHUEM JI03UMETPA.

W3ydeHune nmoriomieHus: 6eTa-4acTuIl aTlOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.



Oransl pa3BUTHUs acTpOHOMUU. [IpuKIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKHU JUISI OOBSICHEHUS MPUPOJBI
KOCMUYECKUX O0BEKTOB.

Meroasl acTpOHOMHUYECKHX uccienoBaHUd. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAJMOTEIECKOIBI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gnoro nHeba. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, UX BHUIIUMOE
JIBUKCHUE.

ConHeunas cucrema.

Connue. ConHeuHast akTUBHOCTb. lcTouHUK 3Heprun CoJiHIIA U 3BE3.

3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTUKH. J[MarpaMMa «CrieKTpaabHbIN KJ1acc —
CBETUMOCTBb». 3BE3/bl TJIABHOW IOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3J TJIABHOM NOCJIENOBATENBHOCTU. BHYTpeHHeEe cTpoeHue
3BE311. COBpEMEHHBIE MPECTABICHUS O MPOUCX0XKACHUN U 3Boronuu CoJHIA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mueunsiii [Tyte — Hama ['amaktuka. [lonoxenune m aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHI B sAApax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoii. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3IIyYEHHUE.

Macmrabnas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npoOieMbl aCTpOHOMHUH.

Yuenuuecxkue naonrooenus.

HaOnronenust 3BE€31HOr0 HebGa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX NPHJIOKEHUHN Il ONpeeTeHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31usi CeBEpHOrO MOJylIapusi U SIPKUE
3BE3/BI.

HaGntonenus B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTE U 3BE3AHBIX
CKOIUICHHM.

DuU3HYECKUN NPAKTUKYM.

Crioco0s1 u3MepeHust GU3MUECKUX BETUUHH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIHHBIX TPUOOPOB M KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIOTHBIE M OTHOCUTEJbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUECKUX BEITHUYNH.
OneHka rpaHul] NOTPEIIHOCTEH.

[IpoBeneHHe  KOCBEHHBIX M3MEPEHHM, HCCIEAOBAHUN  3aBUCUMOCTEUN
¢bu3nUecKnX BENWYMH, MPOBEPKa MPEIJIOKEHHBIX THUNoTe3 (BbIOOp H3 pabdor,
ONMCAHHBIX B  TEMAaTUYECKHUX  pas3aenax «YUYEHUYECKHU  IKCIIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM) ).

O06o0maromiee NOBTOPEHNE.



O0001IeHre 1 crucTeMaTu3alus CoAepXKaHus pa3AesioB Kypca «MexaHuKay,
«MonekymnspHas Gu3uka ¥ TEPMOJUHAMUKAY, « DIEKTpoauHaAMUKay, «Konebanus u
BOJHBI», «OCHOBBI CHENUAJIBbHOW TEOPUUM OTHOCUTEIBHOCTHY», «KBaHTOBas
buznkay, « IMEeMEHThI ACTPOHOMHUH U aCTPOPUBUKNY.

Ponp ¢usuku w  acTpoHOMHMM B IKOHOMHYECKOM, TEXHOJOTHYECKOM,
COILIMAJIbHON U 9TUYECKOM cdhepax AesITeIbHOCTH YeJI0OBEKa, POJb U MECTO (PU3UKH U
aACTPOHOMHMHU B COBPEMEHHOM HAayYHOH KapTHHE MHUpa, 3HAUEHUE OIMUCATEIIbHOW,
CHUCTEMATU3HUPYIOIICH,  OOBSCHUTEIILHOM W  MPOTHOCTHYECKOW  (PyHKIWi
buznueckoi Teopuu, poiib HU3NIECKON Teopuu B (HOPMUPOBAHUU TIPEICTABICHUM
0 (pu3MUYecKOW KapTUHE MHpA, MECTO (PU3NUYECKON KAPTHUHBI MUpa B OOILIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUN O IPUPOJIE.

MesxknpeamMeTHbie CBA3U.

N3yuenue xkypca puzuku yriay0onéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs
C YYETOM COAEpKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMu MATEMaTHKH,
OMOJIOTUH, XUMUH, Feorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnoie ROHAMUA, CEA3AHHBIE C U3YUECHUEM MEMO008 HAYYHO20
nO3HaHuA: SBICHHWE, Hay4YHbId (akT, rumoresa, (pusmyeckas BEIWYMHA, 3aKOH,
TeOpusi, HAOIIOJAEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEpPEHHUe,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTENbHbBIE TPUOOPHI, ITU(ppoBast 1abopaTopus.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHUW. TpUroOHOMETpUYECKHe
(YHKUMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOpPBI M MX MPOEKIMU HAa OCU KOOPJWHAT, CIOKEHHE BEKTOPOB.
[IpousBoanbie 35eMeHTApHbIX (yHKUMNA. [Ipu3Haku noOM00MS TPEyroabHUKOB,
OTpeIeJICHUE TUIOIIAIU TIIOCKUX (Uryp u oobEMa Tel.

buonocua: snekTpuueckue SBICHUS B JKUBOW MpUpPOJE, KoJeOaTelabHbIC
JBUKEHUS B JKMBOM NPHUPONE, SKOJOTMYECKHE PHUCKH TMpPHU MPOU3BOJCTBE
ANEKTPOIHEPIHH,  AJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAOLIEH  cpeasl,
yJIbTPa3ByKOBasl JMArHOCTUKA B MEJUIIMHE, OINTHYECKHE SIBJICHUS B >KHUBOU
OpUpOJE.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUINYECKAs] CTPYKTYypa TBEPABIX
TeJ, MEXaHU3MbI 00Pa30BaHMS KPUCTALTUICCKON PEIIETKH, CTIEKTPATbHBIA aHATIU3.

I'eocpagpua: mMarHuTHBIE TONOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
doTochEMKa 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOJBUTATENh SIKOOM, TeHEepaTop MEPEMEHHOTO0 TOKA, WHIYKIIMOHHAS TeUb,
JMHUU 3JEKTpoInepeaay, dJIEeKTPOABUraTelb, pajaap, pPaauoNpUEMHUK, TEIEBU30P,
antenHa, tenedon, CBY-meub, yabTpa3ByKoBas JIUArHOCTHKA B TEXHUKE,
POEKITMOHHBIN amnmapar, BOJOKOHHAsI ONTHKA, COJTHEYHAsl Oarapesi, CTyTHUKOBBIC
NPUEMHHKHY, Si/IEpHAst SHEPreTUKa U HKOJIOTUYECKHUE aCIIeKThl €€ pa3BUTHSL.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS ydeOHOro mnpeamera «Dusukar»
JOJDKHBI OTpakaTb TOTOBHOCTH U CIIOCOOHOCTh 00YYarOIINXCsl PYKOBO/ICTBOBAThHCS
c(OpMUPOBAHHON BHYTPEHHEH MO3MLIMENH JIMYHOCTHU, CHCTEMOM LEHHOCTHBIX
OpUEHTAlMi, TO3UTHUBHBIX BHYTPEHHMX  YyOEXJEHMH, COOTBETCTBYIOLINX
TPAJULUOHHBIM IIEHHOCTSM POCCHUHCKOro OOIIECTBAa, PACUIMPEHUE >KU3HEHHOIO
OIBITA M ONBITA ACATEIBHOCTH B IPOLIECCE PEANM3aUU OCHOBHBIX HaIPABJICHUN
BOCIUTATEIbHON JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

IrPa’AAHCKOr0 BOCIIUTAHUA:

e c(OpMUPOBAHHOCTD T'PAKAAHCKOMN MO3ULIUN 00YUYAIOIIETrOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHAa POCCUIMCKOT0 OOIECTBA;

e TMPUHATHE TPAJUIUUOHHBIX OOIIEYETOBEUECKMX TIyYMAHUCTUUYECKUX U
JEMOKPaTUYECKUX [IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oOlIecTBa, ydacTBOBaTb B CaMOYINpaBleHWH B  00pa3oBaTeIbHON
OpraHu3allly;

e YyMEHHE B3aUMOJCIHCTBOBaTh C  COLMAIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTH K TYMAHUTApPHOU U BOJIOHTEPCKON IESITENBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHMS

e chOpMUPOBAHHOCTH POCCHICKOM rpaXX JaHCKOU UJIEHTUYHOCTH,
MaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHXEHUSIM
POCCUNCKUX YUEHBIX B 00JIACTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITHUECKOTO TIOBEICHUS;

e CIIOCOOHOCTH OLIEHWBATH CUTYALMIO U MPUHUMAaTh OCO3HAHHBIE PEILICHHS,
OPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YHCIIE B IEATEILHOCTH YUYEHOTO;

e OCO3HAHME JMYHOTO BKJa/ia B TOCTPOCHHUE YCTOMYMBOIO Oy IyIIErO.

3CTEeTHYECKOr0 BOCIIUTAHHUA:

e DOCTETHYECKOE OTHOUIEHWE K MHUpY, BKJIIOYasg JCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYILIETO PUZNYECKON HayKe.

TPYAOBOI'0 BOCIIMTAHMS:



MHTEPEC K Pa3IHYHbIM chepam NpodhecCHOHaTBHON NESITeIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayiei mpoeccuu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC
TUTAHBL;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3MKY HA TPOTSKEHUU BCEH KU3ZHH.

IKOJOIrH9€CKOro BOCliuTaHums:

c(hOpMHPOBAHHOCTH SKOJOTUYECKON KYJIbTYpPbl, OCO3HAHUE IJI00ATBHOTO
XapakTepa KOJIOTUYECKHUX MPOOIIeEM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCHCTBUII B OKpY’KalolIeW cpele Ha
OCHOBE 3HaHUS 1eJIeil YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OIbITa JCATEIbHOCTH HKOJOTUYECKOW HaIpaBJIECHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM 1O (PU3HKE.

HEHHOCTH HAYYHOI'0O ITO3HAHMWA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAaHWE LEHHOCTH HAy4YHOM JEeATEIbHOCTH, TOTOBHOCTH B IpOLIECCE
U3y4eHUs (PU3MKH OCYUIECTBISATh MPOEKTHYIO M HCCIEN0BATEIbCKYIO
NeSATEeNbHOCTh MHJIUBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble jornueckue aeiicTBU:

CaMOCTOATENIbHO  (POPMYyJIMPOBaTh M  aKTyaJlU3upoBaTh MpoOJeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU ACSITEIbHOCTH, 3a1aBaTh NAapaMETpbl U KPUTEPUU HX
JOCTHKECHUS,

BBISIBIISITH  3aKOHOMEPHOCTH M TPOTHBOPEYMS B PACCMATPUBAEMBIX
(u3HUECKUX SIBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaTN3a UMEIONTUXCS
MAaTEpPUaAJIbHBIX U HEMATEPHUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHBBI B JIESATEIBHOCTh, OILICHUBAaTh COOTBETCTBUE
pPEe3yJIbTATOB LENSM, OLIEHUBATH PUCKU MOCIIECACTBUN JIESITEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBIMOJNHATH pPabOTy B YCJIOBHSX peajbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINLJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ucciiegoBarejabcKHe 1eiCTBYUA.

BJIaJICTh HAyYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH IOHSATHSMU U METOIaMHU
buznuecKkon HaAyKu;



BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIIbCKON U TPOEKTHOU
NEATeIbHOCTH B 00JIaCTH (PU3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB peIIeHHus] 3ajad  (PU3MIecKOro
CoZepKaHUs, TPUMEHEHUIO PA3JIMYHBIX METO/I0B IMO3HAHMS;

BJIQJIETh BHJAAMHU JIESITEILHOCTH IO TOJYYEHHI0O HOBOTO 3HAHMS, €ro
UHTEpIIpETalluK, TPEOoOPa30BAHUIO U MMPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTYyallUsIX, B TOM YHCJIe TMPHU CO3JaHUM y4eOHBIX MPOEKTOB B 00JaCTH
buzuku;

BBIABJISITH NMPUUYMHHO-CJIEJCTBEHHBIE CBS3M U AKTyaJIu3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3y €€ pELICHUs, HaxXxOAUTh AapPTryMEHThl IS
JI0KA3aTeIbCTBA CBOMX YTBEP)KICHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

AQHAJIM3UPOBATh TMOJIYYCHHBIE B XOJI€ PEIICHUS 3aJa4d PE3YJIbTaThI,
KPUTUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSX;

CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHbIE 3aJaud B 00pa30BATEILHON
NeATEeIbHOCTH, B TOM UHUCIIC NIPU U3YyUYCHUH QUBUKH;

JaBaTh OIICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHMs MO (QuU3NKe B MPAKTUYECKYIO O0JacTh
YKU3HEICATEIILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTElH;
BBIJIBUTAaTh HOBBIE UJICH, MPEIJIaraTh OPUTMHAJIBHBIC MIOJIXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIOIUE aTbTEPHATUBHBIC PEIICHMUS.

Pab6ora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMH MOTy4eHus1 HHPopMauu GU3NIECKOTO CONCPKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSITENIBHO OCYIIECTBISATH TOWCK,
aHallu3, CHCTEMAaTH3alMI0 U HHTEPIPETAlHi0O WH(POPMAIUU Pa3IMUHBIX
BUJIOB U (DOPM TIpEICTaBICHUS;

OLIEHHBATh JJOCTOBEPHOCTh MH(POPMALINH;

WCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMMH B  PEHICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3alMOHHBIX 33/Jad C COOJIIoIeHuEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MacCHOCTH, THTHUEHBI, pecypcocOepekeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30TMTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEpKaHUSA B Pa3IMYHBIX (opMaTax ¢
y4éTOM Ha3Ha4yeHHs WHGOpMAllMU U IIeJIeBOM ayAUTOPHUM, BBIOUpAs
ONTUMAIbHYIO (POPMY IIPECTABICHUS U BU3YyaTH3aAIIH.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eliCTBHSA:



OCYUIIECTBJISITh OOIIEHHEe Ha Ypokax (U3HUKA W BO BHEYPOUHOU
NeSITeTbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTyalldd H CMST4aTh
KOH(MITUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

NIOHUMATh ¥ UCITOJIb30BaTh MPEUMYIIECTBA KOMAaHTHOW U HHIUBUIY aTbHOU
paboTHI;

BBIOMpATh TEMATHUKy U METOJIbI COBMECTHBIX JCUCTBHI C yU4ETOM OOIIMX
MHTEPECOB M BOBMOKHOCTEH Ka)JI0TO WiieHa KOJUICKTHBA,

NPUHAMATh IIEIM  COBMECTHOM JIEATEIBHOCTH, OpPraHWU30BBIBATH U
KOOPJIUHUPOBATh JICUCTBUSA 1O €€ JIOCTHKCHHUIO: COCTaBJIATh TUIaH
JICHCTBHH, pactipeesaTh POJIA ¢ YIETOM MHEHHH YYaCTHUKOB, OOCYKIAaTh
pe3yNIbTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJla M KaXKIOTO yYaCTHHKA KOMAaHJIbI B
oOIIuii pe3yJIbTaT 1Mo pa3padoTaHHBIM KPUTECPHUSIM;

npeajiaraTh HOBBIC TPOCKTHI, OIICHWUBATh HJCH C TO3WIIMH HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTHYECKONW 3HAYUMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETHYECKOE ITOBEACHUE B PAa3JIMYHBIX
CUTYAIUIX, IPOSBIIATh TBOPUECTBO M BOOOPAKEHUE, OBITh HHUIIMATHBHBIM.

PeryasiTuBHBbIE YHUBEpPCcAJbHbIE yUeOHbIE eiiCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIISITh TI03HABATENIbHYIO A€ TENBHOCTD B 001aCTH
(U3MKU U aCTPOHOMHH, BBISIBISATH MPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBECHHEBIC 3a1a4H;

CaMOCTOSTENIbHO COCTABJIATH IUIAH PEIIEHUs PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, IJIaH BBINOJHEHUS MPAKTHYECKOW PabOThl ¢ yUYETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUH;

JaBaTh OLEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHI;
JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBAaThH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILCHUE;

OLIEHHBATbH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHHUIO U MPOSBICHUIO SPYAUIMH B 00JacTH
(¢u3KMKHU, MOCTOSHHO TOBBHIIIATH CBOM 00pPa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIb, AMOLMOHAJIbLHbIN HHTEJLJIEKT:

JaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTHh KOPPCKTUBLI B ACATCIIbHOCTD,
OOCHHUBATDL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



BJIAJETh HAaBBIKAMHM II03HABATCIBHOW pedlieKcMH Kak  OCO3HAHUS
COBEPIIAEMBIX JECUCTBUH U MBICIUTEJBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCHH TS OIIEHKH CUTYallUH, BEBIOOpa BEPHOTO
pEIICHHUS;

YMETh OIIEHMBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIKCHMIO;

NPUHUMATh MOTHUBBI M APryMEHTHl JPYIUX MpPU aHAIU3E PE3yIbTATOB
JIeSTEIbHOCTH;

IPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX NpPU AHAIN3E PE3yIbTATOB
JIEATEIILHOCTH,

IIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIITUOKH.

B mpouecce AOCTWKEHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI I10
busuke Uil ypOBHSA cpegHero ooOmero o0pa3oBaHUsS Yy O0O0yYarolUXcs

COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN WUHTEJICKT, TIPEATOIaTr AFO I
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHMMATh  CBOE

SMOILIMOHAJILHOE COCTOSIHUE, BUAECTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM
SMOILIMOHAIILHOM c(ephbl, ObITh YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHHUsI, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIIOCOOHOCTh aJalnTUPOBATHCH K
AMOILIMOHAJILHBIM HU3MEHEHUSIM U TPOSABIATh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIOYAIOIIEH CTPEMIIEHNE K JOCTHKEHUIO LIEIIH
U ycrexy, ONTUMH3M, HHUIUATUBHOCTh, YMEHHE JI€CTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIIATUH, BKJIKOYAIOMIEH CIOCOOHOCTh IMOHMMATh AMOLIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHUTHIBaTh €ro IMpH OCYUIECTBICHUU OOIICHHUS,
CIOCOOHOCTB K COUYBCTBHIO M COIEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKIIOYAIOUIUX CIOCOOHOCTh  BBICTPAaMBaTh
OTHOLIEHUSI C JPYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSIBISATH HHTEpPEC H
paspemniaTh KOH(MIUKTHI.

INPEMETHBIE PE3VJIbTATBI



K xonity oOyuenus B 10 knacce npenMeTHbIC pe3yIbTaThl HA YTITyOJIEHHOM yPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

NOHUMATh POJb (U3UKK B  OSKOHOMHUYECKOH, TEXHOJOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM U O3TUYECKON cdepax NesITelTbHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOUW HAy4YHOW KapTHUHE MHUPA,
3HAUEHHUE OIMCATENIbHOM, CHUCTEMaTU3UPYIOUIEH, OOBSICHUTEIBHOU U
OPOTHOCTHYECKOW  (PYHKIUN  (U3HYECKOM TEOpUHM —  MEXaHUKH,
MOJIEKYJISIpDHOM (PU3MKH U TEPMOJAMHAMHUKHU, POJib (U3HUUECKOW TEOpUH B
(bopMUpOBaHUY TIPEICTABICHUM O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeNIei GU3HUeCKUX Tell U IPOLIECCOB
(sBNeHUI): MHEpIUalIbHAas CHCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEO,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIBH)KEHUE, CBOOOHOE TaJIeHUe,
abcoyroTHO ympyras jaedopmalis, aOCONIOTHO YNPYyroe U abCOTIOTHO
HEYyIpYyroe CTOJIKHOBEHHMS, MOJENN Ta3a, >KUAKOCTU U TBEPAOTO
(KpUCTALITUYECKOr0) Teja, UIeaIbHBINA T'a3, TOUYCUHBIN 3apsijl, OJHOPOIHOE
3JIEKTPUYECKOE TIOJIE;

pazniuuath yCiOBUSL (TpaHMIlbl, OOJACTH) MPUMEHUMOCTU (HUINUECKUX
3aKOHOB, IMOHUMAaTh BCEOOIIMI xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH HCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBSICHATH MEXAHWYECKUE TIPOILIECChl U  SBJICHUS,
HCIIOJIB3YsI OCHOBHBIE TIOJIOKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JIBIXKEHUS, (POpMyJIbl KUHEMATHUKU PaBHOYCKOPEHHOIO
NBIDKEHUS, TpeoOpa3oBaHus [amuiess s CKOPOCTH M TEepeMelieHus,
3akOHbl HbIOTOHA, TPUHIMI  OTHOCUTENBHOCTH [l'anmuiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3AKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPIruM, CBsI3b PabOTHl CUIJIBI C M3MEHEHUEM MEXAHUYECKOW SHEpPTruu,
YCJIOBUSI paBHOBECUs] TBEPJAOro Teina), MOpU ITOM HCIOIL30BaTh
MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTH
¢usznuecknx 3aKOHOB: TpeoOpa3zoBaHuii ['ammies, BTOPOTrO W TPETHETO
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHECHUS HUMITYJIbCA U MEXAHUYECKOU
SHEPIUH, 3aKOHA BCEMHUPHOTO TATOTCHUS;

aHATM3UPOBATh U OOBSCHATH TEIUIOBBIC TPOIECCHI U SIBJICHUS, UCTIONIB3YSI
ocHoBHble mojokeHnss MKT w© 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEPMOAUMHAMHUKN (CBSA3b JABJICHUSA UJCAIBHOTO Ta3a CcoO CpeaHei
KUHETUYECKON JHEPruel TEIUIOBOIO JIBMKEHHSI M KOHUEHTPAUUEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHEH KHUHETUYECKOU
SHEPrUEN TEIUIOBOTO JABUKEHUS €T0 YaCTHIL, CBA3b JIABJICHUS UICAIBHOTO
raza C KOHIEHTpPAIMEW MOJIEKYJ M €ro TEMIEpPaTypoul, ypaBHEHHE
MenneneeBa—Kianelpona, mnepBbld 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpPaHEHMSI PHEPrUU B TEIUIOBBIX IMPOIECCAX), MPU 3TOM HCHOJIb30BaTh
MaTEeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHus MeHneneeBa—KnanelipoHa;

aHAMM3UPOBaTh W OOBACHATH DIIEKTPUUYECKUE SBJICHHS, HCIOIb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXpPaHECHMUSI
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHLHAIBHOCTb
ANEKTPOCTATUYECKOTO TOJIA, MPUHLMUI CYNEPIO3UIUU DIIEKTPUUECKUX
NOJIEHM, TP ATOM YyKa3blBas YCIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaKK€ MPAKTUYECKU Ba)KHbIE COOTHOLIEHHWS: 3aKOHbI OMa Il ydacTka
ey W U1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyisi—JIenua,
npasuia Kupxroda, 3akonst apajes A1 371€KTPOIU3a);

OMUCHIBATh (PUBMYECKHE TMPOIECCHl W SBJICHUS, UCIOJIb3ysl BEJIWYHHBI:
NEepEMELLEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbL, IaBJIICHUE, TOTEHIUAJIbHAS SHEPTUSl, KHHETUYECKasl SQHEPTus,
MeXaHW4YecKasi JHEpTusi, padoTa CUJIbI, IICHTPOCTPEMUTEIILHOE YCKOPEHHE,
CUja TSDKECTH, CHJIa YIPYroCTH, CWUJIa TPEHHS, MOIIHOCTh, SHEprus
B3aMMOJICHCTBHS TeJa ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTUsl YIIPYTrOn
nedopMali Npy>KUHBI, KOJTUYECTBO TEIJIOTHI, A0CONIOTHAs TeMIepaTrypa
Tena, pabora B TEPMOJWHAMHUKE, BHYTPEHHSIS DJHEPrusl HUACaIbLHOTO
OJIHOATOMHOTO Ta3a, padoTa UAeaIbHOIO ra3a, OTHOCUTENIbHAS BIAXHOCTb
Bo3ayxa, KIIJI upeanbHOro TEIJIOBOrO ABUTATENIS; JIEKTPUUECKOE MOJIE,
HaMpsHKEHHOCTH AJIEKTPUUECKOTO TMOJIs, HANPSHKEHHOCTD MOJI TOUYEYHOTO
3apsiia WK 3apsHDKEHHOTO 1Iapa B BaKyyMe M B JUAJIEKTPUKE, MOTEHI[UAT
ANEKTPOCTATUUECKOTO MOJIs, Pa3HOCTh MOTEHIIMAJTIOB, SJEKTPOJBIKYILAS
Cuja, CUjia TOKa, HAMpPsHKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKasT EMKOCTh
IUIOCKOTO  KOHJEHCAaToOpa,  CONPOTHBIEHHWE  yd4acTKa  Lenu  C
MOCJEA0BATEIbLHBIM U MAPAJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUs
AIEKTPUYECKOTr0 MOJIsI KOHJEHCATOPA;

OOBSICHATH  OCOOGHHOCTH  TpPOTEKaHWs  (U3NYECKUX  SBICHUIL:
MEXaHMYECKOE JIBUKEHHE, TEIUIOBOE JBWIXKEHHE YacTHI[ BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHHE, nuddy3us, ucrapeHue,
KUIIEHUE W KOHJEHCAIIMS, IJIABJICHUE U KPUCTAIUIU3AllMsI, HATPaBJIECHHOCTh
TeIIonepeaayu, dAEKTPU3aLUs TeJl, SKBUMOTECHIIMATbHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOJIHUKA;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTHU OJHON (PU3NYECKON BEIUYUHBI OT
JIPYTo¥ ¢ UCIIOJIb30BAHUEM MPSAMbBIX U3MEPEHU, IPU ’TOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCUPOBATh PE3yJbTAaThl IMOJYYEHHONW 3aBUCHUMOCTHU
¢uznuecknx BENMYMH B BHJE TpaduUKOB C yYETOM aOCONIOTHBIX



IOIPEIIHOCTEW  M3MEPEHMH, JejaTb  BBIBOABI [0  pe3yJibTaram
UCCIIEI0BaHNS;

IPOBOJIUTH KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEJIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIbHBIA METOJ WM3MEPEHUs, OLIEHHWBATh aOCOIIOTHBIE U
OTHOCHTEJIbHBIE ITOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHMI;
IIPOBOJUTH ONBITHI IO MPOBEPKE NPEIOKEHHOW TMITOTE3BI: IIIaHUPOBATH
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAaJIU3UPOBATh
[IOJIyYEHHBIEC pe3yJbTaTbl M JENaTh BBIBOJ O CTAaTyce IPeJIOKECHHOU
TUIIOTE3B;

co0IroAaTh npaBuiia 0€3011aCHOrO TPYAA IIPU MPOBEACHUH UCCIIEJOBAHU B
pamMKax  y4yeOHOro  OJKCIIEpUMEHTa, INpPaKTMKymMa M  Y4eOHO-
UCCJIeIOBATENILCKOW M TMPOEKTHOW JEATETbHOCTH C HCIOJIb30BaHUEM
MU3MEPUTEIBHBIX YCTPOUCTB U JJAOOpAaTOPHOro 000pYAOBAHNUS;

pemarb pacy€THBIC 3aJa4d C SBHO 33JaHHOM M HEABHO 3aJlaHHOMN
(¢u3nyuecKol MOJIeNbI0: Ha OCHOBAaHWM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MyYEeCKOW MOJENM, OTBEYawlle TpeOoBaHUSAM 3aJauH,
OPUMEHSTH POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThl (PU3UUECKUX
TEOpUl MPU UCHOJIb30BAHUU MATEMAaTUYECKUX METOJIOB PEIICHMs 3ajad,
IPOBOJUTH PAcU€Thl HA OCHOBAaHWU MMEIOIIMXCS JaHHbIX, AHAJIU3UPOBATH
pe3ynbTaThl U KOPPEKTHUPOBATH METOABI PEIICHUS C YUYETOM MOJYYEHHBIX
pE3ybTaTOB;

pemarb KayeCTBEHHbIE 337aud, TpeOyrollue NPUMEHEHUs 3HAHUM H3
pa3HbIX pa3le’oB Kypca (GU3HMKH, a TAKKE MHTErpaluy 3HAHUW U3 APYTHX
MPEJAMETOB €CTECTBEHHO-HAYYHOI'O0 LMKJIA: BBICTPaUBaTh JIOTMYECKYIO
LEMOYKY pacCy>XJICHHUI ¢ OOPON HAa U3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS M1 OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB pabOThl M3MEPHUTENBLHBIX MPUOOPOB, TEXHUUECKHUX YCTPONCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

MIPUBOJMTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAayKH, B OOBSCHEHHE MNPOIECCOB OKPYXKAIOIIET0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHAJIM3UPOBATh U OIICHUBATH MOCJEICTBUS OBITOBOM M MIPOU3BOACTBEHHON
JESTeIbHOCTH 4YeJIOBEKa, CBSI3aHHOM ¢ (U3MUECKUMHU MpOLEccamMH, C
MO3UINI 3KOJIOTHYECKON 6€301acHOCTH, MPEACTABICHUH O pallMOHATHLHOM
IIPUPOJONOIB30BAHUM, a TAKXKE PAa3yMHOM HCIIOJIb30BAHUH JTOCTHIKEHUUN
HAayKd W TEXHOJOTHHA JUIsl JaJbHEWIIEro pPAa3BUTHS YEJIOBEYECKOrO
00111eCTBA;



NPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUe (PU3NIECKOTO
COJEp)KaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX MH()OPMALIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTMM JJI1 TIOWCKA, NepepadOTKH U TNpeAbsBICHUS Y4YEOHOH u
HaY4YHO-TIOMYJISIPHOM MH(OpMaLUY, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
UHpOpMAIMK, NOJYYEHHOW M3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpPOBaTh  NOJy4YyaeMyl0  HMHpOpMAIMI0 W  OLIEHMBAaTh €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA UH(OpMaLny;

HpPOSIBIATH OpraHM3alOHHbIE u [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITEJIbHOTO PUOOPETEHNSI HOBBIX 3HAHUH B IIPOLIECCE BBIMOIHEHUS
IPOEKTHBIX U Y4E€OHO-UCCIEA0BATENIbCKUX PadoT;

paboTaTh B TpyHNe C HCIOJIHEHUEM pa3jIMYHBIX COLMAJIBHBIX pOJIEH,
IUTaHUPOBATh pabOTy IPyNIbl, PAlMOHAIBHO PACIPEAENATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMAX, aJ€KBATHO OLICHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYMIIbl B PEIIEHUE pacCMaTpUBaeMOM TPOOIEMBI;

NOpOSBIIATH MOTUBALIMIO K Oyayiiel npodeccnoHanbHOU AESTENbHOCTH MO
CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

K xonity oOyuenus B 11 knacce npenMeTHbIC pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MOHUMATH POJIb PUBUKHU B IKOHOMUYECKON, TEXHOJIOTHUYECKOM, COIUATbHON
U ITUYECKON cdepax NesTeTbHOCTH 4YeJOoBeKa, Poiib U MeCTO (DM3UKU B
COBPEMEHHOW HAyYHON KapTUHE MUPA, POJIb ACTPOHOMUHU B IPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKAa M JaJbHEWIIEM HAay4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUYEHHUE OIMHCATENIbHOM, CHUCTEMaTU3UPYIOLIEH, OOBSICHUTEIbHOU U
NPOTHOCTHYECKOW (YHKUUNA (PU3NYECKOW TEOPUH — 3JIEKTPOJIUHAMUKH,
CHEIUATbHON TEOPUU OTHOCHUTEIHBHOCTH, KBAaHTOBOM (DU3UKU, POJIb
¢uznueckoid Teopun B (POPMUPOBAHUM MPEIACTABICHUN O (U3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTUHbBI MHpa B OOLIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPO/IE;
pasnuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeNIel (U3HUeCKUX Tell U IPOLECCOB
(siBJIEHUI): OHOPOJIHOE AIEKTPUUECKOE M OJHOPOAHOE MArHUTHOE OIS,
rapMOHMYECKUE KOJeOaHUsl, MaTeMaTUYECKHM MasiTHUK, WJealbHbIN
IPY>KUHHBIN MasiTHUK, rapMOHUYECKHE BOJIHBI, ueaabHbIN
KoJieOaTeIbHbIA KOHTYpP, TOHKAs JIMH3a, MOJEJIEH aToMa, aTOMHOTIO sijipa 1
KBAaHTOBOM MOJIC/IU CBETA;

paziuyuath YCIOBHUSL (TpaHMIlbl, OOJACTH) MPUMEHUMOCTU (HUINUECKUX
3aKOHOB, MMOHUMAaTh BCEOONIMI xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHATM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC MPOIECCH U SBIICHHUS,
UCIIOb3Ysl OCHOBHBIE IIOJOKEHUSI M 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHEIUaIbHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiga, cuiaa Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  WHAyKIuW, TnpaBuio  Jlennma, cBsazp  IJIC
CAMOMHAYKIIMM B DJIEMEHTE DJJICKTPUYECKOM IIeMd CO CKOPOCTHIO
MU3MEHEHHMSI CUJIbI TOKA, TOCTYJIaThl CIIEIIMAIbHON TEOPUH OTHOCUTEILHOCTH
OWHIITEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MIPOIIECCHI U SIBICHHUS, UCTIOJIB3YSI
MOJIO)KEHUS] ~ KBAHTOBOM  (Gu3uku  (ypaBHeHHE  DUHIUTEHHA 1A
dorosddexra, nepBbIit U BTOpoi mocTynatsl bopa, MpUHIUIT COOTHOIIEHUS
HeomnpenenéHHocte ['eiizenOepra, 3aKOHbI COXpPAHEHHUS 3apsA0BOrO U
MacCOBOT'0O YHCEJ U IHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH PAJHMOAKTUBHOTO
pacrajna);

OMHUCHIBATh (PUBMUECKHE IPOIECCHl M SBICHUS, UCIOJIb3ysl BEIWYHHBI:
HaMPsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIMA JIEKTPOCTATHIECKOTO
MoJisl, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIKYIAS CUJIA, WHIYKIUS
MarHuTHOTO TIOJISl, MarHUTHBIM TOTOK, Cwia AMMepa, WHIYKTUBHOCTb,
ANEKTPOABIKYIIAS CUJIAa CAMOWHIYKIIMHM, SHEPTUs MArHUTHOTO TIOJIS
MIPOBOJHUKA C TOKOM, PEJISTUBUCTCKUNA UMITYJIbC, TTOJTHASI SHEPT s, DHEPTUS
MOKOSI CBOOOIHOW YaCTHIIbI, SJHEPTUS U UMITYJILC (POTOHA, MACCOBOE YUCIIO
Y 3apsijl siApa, SHEPTUs CBSI3U SIIpa;

OOBSACHATHL  OCOOEHHOCTH  MPOTEKaHUA  (PUIMYECKUX  SBJICHUM:
AIEKTPOMArHUTHAsI MHIYKIIHS, CAMOMHIYKIIMS, PE30HAHC, UHTEpPEPEHIIUS
BOJH, Audpakius, JUCIepcHsi, TOJHOE BHYTPEHHEE OTpaKEHHUE,
doTornexTpuueckuii 3pdekt (hororddexr), anbda- u 6era-pacnansl saep,
raMmma-u3iiydeHue sijep, pu3nueckrue IpUHIUIIBI CIEKTPATLHOTO aHAK3a U
paboTHI J1a3epa;

ONpENEeSITh HAMNPABICHUE HMHAYKIWHA MArHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CUJibl AMriepa u cuiibl JIopeHa;

CTPOUTH M300paKeHne, CO3/JaBaeMOe IIIOCKUM 3€PKaJIOM, TOHKOW JIMH30M,
U PacCUUTHIBATH €T0 XapaKTEPUCTUKHU;

MIPUMEHSTh OCHOBOIIOJAralollie acTPOHOMUYECKUE TOHSTHUSL, TEOPUU U
3aKOHBI IS aHaIW3a W OOBIACHEHUS (U3UUYCCKUX  IPOIECCOB,
MPOUCXOISIINX B 3BE37aX, B 3BE3HBIX CUCTEMAaxX, B MEKraJaKTUYECKON
cpene; ABKCHHS HEOCCHBIX TEJI, YBOIONMH 3BE3/] M BeelleHHOIM;
MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJIb30BAHUEM TMPAMBIX HW3MEPEHUN, MpPU HSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYECHHOM  3aBUCHMOCTHU



¢uznuecknx BENIMYMH B BHJE TpadUKOB C Yy4ETOM aOCOIIOTHBIX
IOTPEIIHOCTEW  M3MEPEHMH, JeJaTb  BBIBOABI [0  pe3yibTaram
UCCIIEIOBAHUS;

POBOJUTH KOCBEHHBbIE H3MEPEHHS (U3MYECKUX BEJIMYUH, IMPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJ] U3MEPEHUs, OIICHUBATHh a0OCOJIOTHBIE U
OTHOCHUTEIBHBIE MOTPEUTHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJIMTH OMBITHI IO MPOBEPKE MPEAJIOAKEHHON TUIIOTE3bL: TUIAHUPOBATh
AKCIIEPUMEHT, COOMpPaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHbIE pEe3yJIbTaTbl U JI€NIaTh BBIBOJ O CTAaTyce NPEIJIOKEHHOMN
TUIIOTE3BI;

OMMUCHIBATh METO/IBI MTOJYYEHHUS HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUI;
coOJr01aTh IpaBuIIa 6€301aCHOTO TPY/ia P IPOBEICHUH UCCIE0BAHMI B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  NpakTUKymMa W y4eOHO-
UCCIIEOBATEIbCKOM M TMPOEKTHOW JEATEIIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a0OpaTopHOro 000pyA0BaAHMUS;

peumarb pacy€THble 3aJadyd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOM
(¢u3znueckol MOJENbIO: Ha OCHOBAaHWMM aHajiu3a YCJIOBHS BbIOMPATH
dbu3ndeckrue MoJeNr, OTBEYalolue TpeOOBaHUSIM 3ajlauyd, MPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UUECKUX TEOpHUil
MpU  UCIOJB30BAHUM MATEMAaTHUYECKUX METOJOB peIICHUs  3ajad,
MPOBOJAUTH PAaCUYEThl HA OCHOBAHUU MMEIOIIUXCS JAaHHBIX, aHAIM3UPOBATH
pe3yJbTAaThl U KOPPEKTUPOBATH METOJBI PEHICHUS C YUETOM MOTYYCHHBIX
pE3ybTaTOB;

pemaTh KayeCTBEHHbIC 3ajauu, TpeOyoIre NPUMEHEHUS 3HAHUN U3
pPa3HBIX pa3lejoB Kypca (PU3HKHU, a TAKKE UHTErPAIlUU 3HAHUN U3 IPYTrUX
MPEAMETOB €CTECTBEHHO-HAy4YHOI'O0 LHMKJA: BBICTPAaUBaTh JIOTMYECKYIO
LEMOYKY pacCy>XKJI€HHI ¢ ONOPON HAa U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3NYECKUE SIBICHHUS,

WCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHCHUS OCHOBHBIX
MIPUHITUTIOB PA0OTHI H3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MIPUBONTH TPUMEPHI BKJIATa POCCHIUCKUX U 3apYyOCKHBIX YIEHBIX -(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAM3UPOBATh U OIEHUBATH TIOCIEJCTBUS OBITOBOW M TIPOU3BOICTBEHHOM
JeSITeTPHOCTH YEJOBEKa, CBSA3aHHOM ¢ (PU3WYECKMMHU TMIpOIleCCaMH, C
MO3UIIUN SKOJIOTUYECKON 0€30MaCHOCTH, PECTABICHUN O PAIlMOHATIEHOM
MIPUPOIONIOIB30BAaHUN, & TAKXKE PA3yMHOM HCIIOJIb30BAHUU JOCTUKEHUM



HAyKd M TEXHOJOTMH [UIsi JalbHEWIIEro pa3BUTHUS YEJIOBEYECKOIO
00I11eCTBA;

NPUMEHSTh Pa3uyHbIe CIOCOObI PaboThl ¢ MHpOpPMaLUEH (PU3UYECKOTO
COJEpP)KaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMALMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTMM JJI1 TIOWCKA, NepepadOTKM U MpEeAbsBICHUS Y4YEOHOH u
HaY4YHO-TIOMYJISIPHOM MH(OpMaLnY, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUU
UHpOpMAIMK, IOJYYEHHOW M3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpPOBaTh  NOJydYyaeMyl0  HMHpOpMAIMI0 W  OLEHMBAaTh €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHMKA UH(OpMaLny;

POSIBIIATH OpraHu3alMOHHBIE u O03HABATEbHbIC yMEHUs
CaMOCTOSITEJIbHOTO PUOOPETEHNS HOBBIX 3HAHUH B ITPOLIECCE BBIMOIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTarh B TpyIIlE€ C MCHOJHEHUWEM pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IJIAaHUPOBATH PadOTy TPYMIIbI, PAIMOHATILHO PACTIPENEIITh AEATEIbHOCTh
B HECTaHJAPTHBIX CUTYalMAX, aJ€KBATHO OLICHUBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB I'PYMIIbl B PEIIEHUE pacCMaTpUBaeMOM TPOOIEMBI;

MPOSIBJISITh MOTUBAILIMIO K OyAyiel npodeccuoHanbHOl AeITeIbHOCTH 110
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HanmeHnoBaHMe pa3ieioB U TeM (undposrbie)
Kontpoabnsie | IlpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszea 1. HAYYHBIA METO/I IO3HAHUSA ITPUPO/IbI
. bubmuorexa [JOK
1.1 H
ay4HBIN METO/] TO3HAHUSI TPHPOIBI 6 https://m.eds0o.ru/F16b6847
Hroro mo pazneny 6
Paznen 2. MEXAHUKA
bubmmorexka [IOK
21 Kunematitka 10 1 https://m.edso0.ru/f16b68d7
bubmuorexa [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratiia TeEpAoro Tera > 1 https://m.edsoo.ru/f16b68d7
bubnunorexa [IOK
2.4 3aKOHBI COXpAaHEHUS B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68dT
Wroro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
. bu6mmoreka [IOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUHU 15 1 httos://m.edsoo.ru/f16h68d7
3.2 TepmonuHamuka. TemoBple MalIMHbI 20 1 bubmmorexa [IOK

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 ArperaTtHble cocTosiHUA BemecTBa. da3oBbie 14 bub6mmoreka LIOK
' HEPEX OB https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. DJIEKTPOJIMHAMUKA
bubnmmorexa [IOK
4.1 dueirpiieckoe noje 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 [TocTosTHHBIN ANEKTPUUYECKUM TOK 24 https://m.edsoo.ru/fL6b68dT
bu6nmmoreka [IOK
43 | Towi B pasTiHEIX cpeax ° https://m.eds00.ru/f16b68d7
Hroro no pasneny 54
Pasznen 5. PUSUUECKHN IPAKTUKYM
N bubnuorexa [JOK
>1 DuSIECKH MpaKTHiyM 16 16 https://m.edso0.ru/f16b68d7
Hroro mo pazneny 16
Bubnunorexa [JOK
PesepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KIIACC

KoauyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbIe
Ne ni/m P KourpoJubnbie | IIpakTuyeckue (upp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. 3JIEKTPOJAUHAMUKA
bu6nuoreka [JOK
11 Marmmroe noze 14 https://m.edsoo.ru/39859ef1
bu6moteka [IOK
12 SMICKTPOMATHHTHAS HH LY KUK 13 ! https://m.edso00.ru/39859ef1
Hroro mo pazueny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6nmmoreka [JOK
2.1 MexaHuueckue KoleOaHus 10 https://m.edso0.ru/39859ef1
bu6moteka [IOK
2.2 DJIeKTPOMAarHUTHBIC KOJICOAHHUSI 15 httos://m.edsoo.ru/39859¢f1
53 MexaHU4YeCKue U 3JIEKTPOMAarHUTHbIE 10 1 bubmuoteka [IOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
24 Oriica 23 1 https://m.eds00.ru/39859¢f1
Hroro no pasneny 60

Pazzen 3. OCHOBBI CIIEIIUAJILHON TEOPUHU OTHOCUTEJBbHOCTH

3.1

Ocuossl CTO

5

1

bub6maunorexa [JOK
https://m.edso0.ru/39859ef1

Hroro no pazaeny



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

Pasznea 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIIHOBOH Iyalu3M 15 bubmiorexa [IOK
' PIYCKYILAP y https://m.edso00.ru/39859¢f1
bubmmoreka [JOK
4.2 Pusuka aroma S https://m.eds00.ru/39859¢f1
43 ®du3nKa aTOMHOTO sIpa U 3JIEMEHTAPHBIX 5 bubnuoreka [IOK
' YaCTHI] https://m.edso0.ru/39859¢f1
Hroro mo pazueny 25

Pazgen S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

bubnmmoreka [JOK
5.1 DJeMeHTBl aCTPOHOMUU U aCTPOPU3UKHI 12 httns://m.edsoo.ru/39859ef1
Hroro no pazneny 12
Pa3znen 6. DUSHYECKUM TPAKTUKYM
. bubnuoreka [JOK
6.1 DusIECKH MpakTHIyM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazneny 16
Pazgen 7. OBOBIHAIOHIEE IOBTOPEHHUE
Cucremaruszanus 1 00001IeHNE
71 IIPEIMETHOTO COIEP KAHUSI U OTIBITA 15 bubmorexa [IOK
' NESATENHHOCTH, TPUOOPETEHHOTO TIPH https://m.edso0.ru/39859¢f1
n3ydeHuu kypca pusuku 10 — 11 kimaccos
Hroro no pazneny 15
bu6imorexa [JOK
P 1
C3CPBHOC Bpent 0 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne ara nudpoBbIe
Tema ypoka KourpoJabnsie | IlpakTuyeckue A p
n/n Bcero u3ydeHusi o0pa3oBaTejibHbIE
padoThI padoThI
IUIaH ¢baxT pecypchl
1 dusnka — pyHaaMeHTaIbHAs HAyKa O 1 bubmuorexa LIOK
npupozae https://m.edsoo.ru/1beef346
2 Hayunblii MeTO MO3HAHUS U METO/IbI 1 bubnmnoreka [IOK
ucciaen0Banus GU3MYECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIECCE
3 no3HaHus npupoasl. Habmronenue u 1 bubmmorexa [IOK
PHPOEL. https://m.edso0.ru/34c49931
HKCIEPUMEHT B (hU3HKE
Crioco6b1 u3MepeHus GpU3NIECKUX bubmuorexa LIOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AOGCOIOTHAs M OTHOCUTEJIbHAS
) MOTPEIIHOCTH U3MEPEHUN PUBNYECKUX 1 bubamorera LOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYMH
MonenupoBanue B pusuke. Ponb u
5 MecTO (GU3HUKH B (POPMUPOBAHUU 1 bubnnoreka [IOK
COBPEMEHHON Hay4YHON KAPTUHBI MUPA, https://m.edsoo.ru/eabbded1
B IIPAKTUYECKON JEATEIBHOCTH JIIOIEH
Mexanunueckoe aBuxenue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bu6nunorexa [IOK
MEXaHM4YeCKOTO BMxkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHasi 3a/1auyu MEXaHUKH



https://m.edsoo.ru/1beef346
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Paguyc-BekTop MaTepuanbHON TOUKH,
€ro MPOEKLUU Ha OCU KOOPJIUHAT.

bu6mumoreka [IOK

8
Tpaextopus. [lepemenienue. CKOpoCTb. https://m.edsoo.ru/30a108a5
Wx npoekunu Ha OCU KOOPAUHAT

9 CraproBast JuarHocTuueckas pabora
CrnosxeHue nepeMenieHnii ¥ CKOpoCTeN.

bub6nmunorexa [IOK
Pemenue 3amau PaBHOMepHOE
9 https://m.edsoo.ru/761d18aa
10 MIPSIMOJIMHEHOE JIBUKEHUE.
T'pad bubmuoreka [JOK
pa quCng OTMCAIHE PAaBHOMEPHOTO https://m.edsoo.ru/89ba7190
MPSIMOJIMHEIHOTO IBUKEHUS
HepaBHoMepHOE nBUKEHUE.

1 MrHoBeHHas: CKOPOCTb. Y CKOpEHHE. bubnnoreka [IOK
[IpssMOnMHETHOE ABUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onucanue

12 MPSMOJIMHEHHOTO JIBUKCHUS C bubmorexa [TOK

P 8 https://m.eds00.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBoboaHoe majieHne. Y CKOpeHue

13 CBOOOJTHOTO TIAJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOPJIMHAT, CKOPOCTHU, YCKOPEHHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX rpapuKu
JIBmxenue tena, OpOIIeHHOTO MO/ bubmuoreka [JOK

14
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHOE nBUXeHUE. [[BHKEHNE
10 OKPY>KHOCTH. YTJIOBas U JIMHEHHAs

bu6mmorexa [IOK
15 ckopoctb. [lepnoa u yactora.

LleHTpOCTpEMUTETHHOE H MTOJTHOE
YCKOpEHUue

https://m.edsoo.ru/33196fbe
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Konrponbnas pabora 1o reme

bub6nunoreka [IOK

16 "Kunemaruka" https://m.edsoo.ru/1242f32e
[TepBbiif 3akoH HproTOHA.

17 NHuepryanbHble CHCTEMBI OTCUETA. bubnnoreka [IOK
IIpuHiun oTHOCHUTENBHOCTH | anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA

18 Cuita. PaBHOIelicTBYIO1IIASA CHJTIA. bubnmnoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837

19 B3aumoneiictBue tein. TpeTuii 3aKoH bu6nmmoreka [IOK
Hsrorona https://m.edsoo.ru/57dba505
[TpuHIMI cynepno3uiuu cuil. Pemenne

20 3aIL)Lani1a Hp}II/IMGI:)HeHI/I: 3aKOHOB bubmmorexa [IOK

https://m.edsoo.ru/bdf997fb
Hprotona
3aKOH BCEMUPHOI'O TATOTEHUSI.
21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U buGnuorexa [IOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOU Macchl

99 Cuta TSKECTH U yCKOPEHUE bubmuoreka [JOK
CBOOOIHOTO MacHUs https://m.eds00.ru/22757f26
JIBrkeHre HEOECHBIX TE U UX

23 HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas bubnnoreka [IOK
KOCMHUYECKAasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

Bubnunorexa [IOK

24 Cuua ynpyroctu. 3akoH ['yka. Bec tena httos://m.edsoo.ru/0ae2cdsA
Cwita tpenus. [lpupona u BUabI CHIT bubnnoreka [IOK

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499

y‘-IéTOM CHJIbI COITPOTUBJICHUSA CPCbL

https://m.edsoo.ru/2cb29676



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

[JaBnenue. I napocrarnueckoe bubmmoreka LIOK

26
nasienue. Cuina Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEpIOE TENO. bubnnoreka [IOK

27 IlocTynarenpHOE M BpalaTeabHOE bubnnoreka [IOK
JIBIDKEHUE TBEPLOTO TeNa https://m.edsoo.ru/2b95d57¢

28 MOMEHT CHJIBI OTHOCUTEIBHO OCH bubmmorexa IIOK
BpateHus. [lnedo cuibl https://m.edso0.ru/653d3459
CroxeHue cuil, NPUI0KEHHbBIX K

29 TBEpAOMY Teny. LIeHTp TskecTu Tena. bubnnoreka [IOK
VYcioBust paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus

bubnunorexa [IOK

30 Pemterme sanas https://m.edsoo.ru/dclcaacO

31 KoHnTtponbHas pabota 1o Teme bubnnoreka [IOK
"Munamuka. CtaTuka TBep0ro Tena" https://m.edsoo.ru/9f5a574c
HMiynsc MaTepUanbHON TOYKH,
CHUCTEMbI MaTepUalibHbIX TOYeK. LleHTp Bbubnunoreka [IOK

32
Macc CUCTEMbI MaTepUATIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBMXKEHHUH IIEHTPA Macc
WMy ibC CHITBI 1 K3MEHEHHUE UMITYJIhCa

33 Tena. 3aKOH COXPAHEHHS UMITYJIbCA. bubmorexa [IOK

https://m.edsoo.ru/13f0a221

PeakTuBHOE JBHKEHUE
MoMeHT uMITyJIbca MaTepuanbHON

34 touku. [IpencraBienue o coxpaHeHUU bubmuoreka [JOK
MOMEHTA UMITYJIbCa B LICHTPAIbHBIX https://m.edso0.ru/d6532eb9
MOJISIX

35 Pemenue 3amau bubmorexa [IOK

https://m.edsoo.ru/f7706d63
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Pabora cuibl Ha MaoM U Ha KOHEYHOM
nepemenieHnu. ['paduyeckoe

bu6mumoreka [IOK

36
MIPEICTaBIICHUE PAOOTHI CUITBI. https://m.eds00.ru/913974c7
MOIIHOCTh CUIIBI
Kunernueckas sueprus. Teopema 06
37 M3MEHEHUU KMHETHUUECKON YHEPTUU bubmorera [IOK
. P https://m.edsoo.ru/9abe2e74
MaTepUaTbHONU TOYKH
[ToTeHManbHBIE U HEMOTEHIIHATLHEIE
38 cunbl. [loreniuansHaas sueprus. Bropas bubmorexa HOK
) 1 prus. p https://m.edsoo.ru/554bafcc
KOCMHUYECKAsI CKOPOCTh
Tpetbst KocMuYecKas CKopocThb. CBs3b
paboOThI HEMOTCHIIMAIBHBIX CHII C
39 M3MEHEHHEM MEXaHMYECKOH dHEPrun bubmorexa HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXpaHeHUs
MEXaHUYECKON IHEPIUr
VYipyrue u HeyIpyrue CTOJIKHOBEHHS.
40 v E:HGHI/Ie Bey Hp};rnn JUISL MIeabHOM bubmorera I[IOK
P PHY https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
41 KonrpomnsHas paborta o Teme "3aKoHbI bu6mmoreka LIOK
COXpaHEHUs B MexaHUKe" https://m.edsoo.ru/474e7c4a
PazButue npeacraBieHuii 0 Ipupoae
P PHp bu6mmoreka [IOK
42 termtoTel. OcHOBHBIC notoxeHuss MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHOBCKOE ABMKEHHE
CtpoeHue ra3000pa3HbIX, )KUJIKUX U
bubmuoreka [JOK
43 TBEPABIX TeJ. XapaKTep ABMXKEHUS U

BSaHMOHeﬁCTBHﬂ qaCTHUll BCIICCTBA

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

44 KommuaectBo BemectBa. [locTostHHas bubmorera [IOK
- ) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemtoBoe paBHOBECHE. bubnnoreka [IOK
[MIxana Henbcus https://m.eds00.ru/0070d493
Bubnunorexa [JOK
4 P
6 CHICHHE sa/ad https://m.edsoo.ru/1531aba5
N bu6nmmorexa [IOK
47 HNneanbublii ras. ['a30BbIe 3aKOHEI https://m.edsoo.ru/Ldeb2367
48 YpaBuenue Menneneesa-Knaneripona. bubnuorexa [JOK
Pemienue 3agau https://m.edsoo.ru/8d12¢328
49 AbGcoumoTHas TeMnepaTypa. 3aKoH bu6mmorexa LIOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 M3omporieccsl B U1€aaIbHOM Ta3e C bubnmnoreka [IOK
IOCTOSIHHBIM KOJIMUECTBOM BEIIECTBA https://m.edsoo0.ru/68878d51
I'paduueckoe mpecraBacHue
51 1/150?1) OIECCOB: EIESTC Ma, U30Xopa bubmoreia [TOK
pott ' pMa, pa, https://m.eds00.ru/1344327b
u3obapa
bu6nunorexa [IOK
2 MKT
° Ocrosroe ypasHerHe https://m.edsoo.ru/c8094721
bu6mmorexa [IOK
>3 Pewerue sanas https://m.edsoo.ru/10265a05
CBs13b a0COIOTHOI TemmepaTypbl
TEPMOJIUHAMHYECKOW CHCTEMBI CO
54 CpelHel KHHETUYECKON YHepruei https://m.edsoo.ru/c38af875

MOCTYIATEIBHOr0 TEMJIOBOIO IBUKEHUS
€€ 4acTHIl
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55 O06o001IeHre U CUCTEMaTH3alHsl 3HAHUH bubmuorexa [JOK
1o teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8

56 KonTponbHas pabota no teme "OCHOBBI bubnnoreka [IOK
MKT" https://m.edsoo.ru/13adad59
TepMmonnHamMuyeckasi cucrema. 3alaHue
BHEIIHUX ycsioBud uist T/ cucremsl.

57 BHemHue v BHYTpEeHHHE TapaMeTPBhI. bubnuorexa LIOK
[Tapamertpsr T/] cuctemsl Kak cpeiHUE https://m.edsoo.ru/5f8d38a3
3HAUEHUS BEIMYUH, OIMCHIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM yPOBHE
HyneBoe Hauano TepMOIMHAMUKU.

58 CZMonpomBonLHaﬂppenaKcaum TH bubmmorexa [IOK

https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIJIOBOMY PABHOBECHIO
Mogens uaeanbpHOTO raza B
59 TEPMOAUHAMHUKE. Y CIIOBUS bubmorexa LIOK
_ https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOM MOAeTu

60 VYpaBuenue Menaeneesa-Knaneiipona u bubmuorexa LIOK
BBIPAKEHHE JUIs1 BHYTPEHHEN SHEPTrUU https://m.edsoo.ru/bal178d0
Bripaxkenue 111 BHyTpeHHEU SHEPT UK

61 OJHOATOMHOTO HJICaJbHOIO Ta3a. bubmuoreka [JOK
KBasucrarnueckue U HECTaTUUECKUE https://m.edsoo.ru/ac5cacl15
MIPOLIECCHI
DnemeHTapHas paboTa B

62 TepMoArHaMuKe. Brruncienue paboTbl bubnnoreka [IOK

no rpaduky mnporecca Ha pV-
JarpaMMe

https://m.edso0.ru/741d5738
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Termonepez[aqa KaK CII0CO0 U3MEHEHMS

. bu6mmorexa [IOK
63 BHyTpeHHel sHeprun TJl cucremsl 6e3 https://m.e dSO(])_.[ru 134734561
COBepIIeHHs pabOThI
64 KonBekuus, TEMI0NpoBOIHOCTb, bu6mmorexa [IOK
U3JIy4EeHUE https://m.edsoo.ru/157b54cd
Konuuectro TemnoTsl. Temio€éMKoCTh
65 Tena. Y ieiabHask U MOJISIpHas bu6nunorexa [IOK
TEIJIOEMKOCTH BEIIECTBA. Y IeIbHAas https://m.edsoo.ru/7ba67355
TEIUIOTa CTOPAHUs TOTLIIUBA
Pacuér xonuyecTBa TEMIOTH IPU bubmuoreka [IOK
66
Tenyonepenaye https://m.edsoo.ru/l1db5ad4e
67 [Tonsitue 06 agrabaTHOM TpoOIIECCe. bubnmnoreka [JOK
[TepBblii 3aKOH TEPMOIUHAMUKHU https://m.edso0.ru/d8098824
KonndecTBo TermIoTsl 1 paboTa Kak
68 Mepbl N3MEHEHHS BHYTPEHHEW YHEPTUN bubmmorexa LOK
https://m.edsoo.ru/b047alcd
T]1 cuctembl
BTtopoii 3ak0H TepMOIUHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubmumorexa LIOK
nporeccoB. HeobparumocTs https://m.edsoo.ru/c6f4f464
MIPUPOJIHBIX MTPOIIECCOB
70 [TpuHIMITBI AECTBUS TEMIOBBIX bu6mmorexa [IOK
mamuH. KIT/] https://m.edsoo.ru/2e945513
71 MakcumanbHoe 3Hauerue KI1JI. Iukn Bbubnunoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bubmuoreka [JOK
7 Pemertte saza https://m.edSO(])_.[ ru/b3efal8b
73 DKOJOTHYECKHE aCIIEKTHI bubmuoreka [IOK

HUCIIOJBb30BaHUs TCIIJIOBBIX [[BHFaTGHeﬁ .

https://m.edsoo0.ru/9867aaa7
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TermnoBoe 3arpsi3HEHUE OKPYIKArOIICH
CpeIbI

Bbu6nuoreka IIOK
74 Pemenue 3amau 1
https://m.edso0.ru/c8c70432
O0001IeHE U CHCTEMATH3aLM SHAHUH 56 OK
HOIHOTEKA
75 no Teme "TepmoauHamuka. TernoBbie 1
| https://m.edso0.ru/28d62b3f
MalIUHbI
76 KonTponbHas pabota no teme bubnnoreka [IOK
"Tepmonunamuka. TerioBble MaTUHbL" https://m.edsoo.ru/1b6e26c5
[TapooOpa3oBanue U KOHICHCAITHSI.
Bbu6nuoreka IIOK
77 Hcnapenue u xurenue. Y ienbHas 1
GpasoBams https://m.edso0.ru/6f8e6777
TEIJIOTa Mapoo
HaceimenHbie 1 HeHACHIIIIEHHBIE MTAPHI.
KauecTBeHnHnast 3aBUCUMOCTD IJIIOTHOCTH
Y JIaBJICHUS] HACHIIIICHHOTO TIapa OT Eu 1IOK
HOIHOTEKA
78 TEMIEPaTyphl, UX HE3ABUCUMOCTH OT _
6bEMa HACHIIICHHOTO Napa https://m.edsoo.ru/f5¢17d02
0 .
3aBUCHUMOCTh TEMIIEPATYPhl KUIICHUS OT
ABIIEHUS B )KUIKOCTH
79 Brnaxxnocts Bo3yxa. AGCONMIOTHAS U bu6mumorexa LIOK
OTHOCHUTEIbHAS BIIAXKHOCTH https://m.edso0.ru/30ebbb79
bub6nmunorexa [IOK
80 Pemenue 3amau
A https://m.edso0.ru/18e95ff3
Trépnoe Teno. Kpucramnmueckue u Eu6 OK
. HOIHOTEKA
81 amop¢HbIe Tena. AHU30TPOIUS CBONCTB 1

KpHUCTAJIJIOB

https://m.edsoo.ru/20a88a03



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03

[InaBiieHne u KpucTaIU3aLUsL.

bu6mmorexa [IOK
82 VY nenbHast TEIIOTA IJIaBICHHS.
https://m.edsoo.ru/6ee91e9f
CyOmmmarust
epopManu TBEPAOTro Tea.
Aedopmal PA bubmuoreka [JOK
83 Pacrsixenue u cxxarue. Casur. Moyib
s https://m.edsoo.ru/dalaab10
[Omnra. Ilpenen ynpyrux nedopmaruii
TennoBoe pacmupeHue KUAKOCTEH U
84 TBEPABIX Tepn AHrpa MOHI/ISI\H/I TEIUIOBBIX bubmorexa HOK
P L P https://m.edsoo.ru/7ba5edf2
KOJIeOAHMM YaCTHI] BEIIECTBA
g5 [TpeoOpa3zoBanue sHEPTHH B (Ha30BBIX bu6mmoreka [IOK
rnepexouax https://m.edso00.ru/97a0672f
bubnunorexa [IOK
86 v 0
PABHCHHE TEMIOBOTO Dasanca https://m.edsoo.ru/ab1521fb
bu6mmorexa [IOK
87 Pemenne sazas https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HaATSKEHUE.
Kanunnspuele siBinenus. JlaBinenue noa bubmuorexa [JOK
88 .
HCKPHUBJIICHHOW MOBEPXHOCTHIO https://m.edsoo0.ru/b42f1f97
xkuakoctu. Gopmyita Jlarmaca
O0o0011IeHrEe U CHCTEMATU3al[1s] 3HAHUI
89 1o Teme ""ArperatHbie COCTOSHUS bubmorera [JOK
P " https://m.edso0.ru/0b52575¢
BellecTBa. Pa3oBbie MEPEXOIbI
KonTponbHas padoTa 1mo Teme
90 "ArperaTtHble COCTOSIHHS BEILIECTBA bubmorera [IOK
P | B ' https:/m.edso0.ru/7dc2a739
®da3oBble IEPEXOABI
o1 DJieKTpu3aius Tel U €€ MposiBICHUSL. bubnmoreka [IOK

OnekTpuueckuil 3apsia. [[Ba Buna

https://m.edsoo.ru/1aff445f
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ANEKTpUYECKUX 3apsiioB. [IpoBoaHMKH,
JTURJIEKTPUKU U TIOJTYTIPOBOIHUKU

DJIeMEHTapHBIN AIEKTPUUECKUHN 3apsijl.

Bbubnunorexa [IOK

92 3
AKCOH COXPAHCHIA SICKIPHICCKOTO https://m.edsoo.ru/f49afd24
3apsiaa

93 BzaumopeiictBue 3apsaoB. Toueunbie bubnuorexa [JOK
3apsabl. 3akoH Kynona https://m.eds00.ru/445b7746

bubnunorexa [IOK

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

https://m.edsoo.ru/08fc19bc

95 Onekrpuueckoe noie. Ero neiictBue Ha bubnmnoreka [JOK
AJIEKTPUYECKHUE 3apsijibl https://m.edso0.ru/05c6bfal
Hanpsik€HHOCTD 37EKTPUYECKOTO OIS,

96 [MpoOusIii 3apsin. Jluanm bubnnoreka [IOK
HaIPSHKEHHOCTH DJIEKTPUYECKOTO MTOJIS. https://m.edsoo.ru/3dac6957
OnHOpOIHOE ANEKTPUYECKOE ToJIe
[ToTeHuMaIbLHOCTH

97 AIIEKTPOCTATUIECKOTO TOJIs. PasHOCTH bubmmorexa [JOK

P ) https://m.edso0.ru/80021447
MOTEHIIUAJIOB U HATIPSDKEHUE
[TorenumanpHast SHEPTHUS 3apsa B
98 aneKkTpocTatudeckom mnoie. [lorennuan bubmmorexa [IOK
P ' t https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOIO MOJIS
CBs13b HANPSHKEHHOCTH TOJIA U

99 A3HOCTH TTOTCHIIUAIOB JIJIs bubmmorexa [IOK
P B 8 https://m.edsoo.ru/df7a6838
AIEKTPOCTATUYECKOTO MOJIS

100 [TpuHuMn cynepno3unun bu6mmorexa LIOK

QJICKTPUYCCKUX roJieit

https://m.edsoo.ru/Ocfe4abc



https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c

bubnunorexa [IOK

101 Pemerre 3anat https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsna. [lone bubnnoreka [IOK
PaBHOMEPHO 3apsKEHHON cephl https://m.edsoo0.ru/b297b5c3
[losie paBHOMEPHO 3apsSKEHHOTO 10
103 00béMy 1rapa. ITosre paBHOMEpHO bubmorexa [TOK
Y Hape. PABToNep https:/m.edso0.ru/f7a665ee
3apsHKEHHON OECKOHEYHOM TIIIOCKOCTH
104 [IpOBOTHUKH B AJIEKTPOCTATUYECKOM bubnnoreka [IOK
roJje. Y ClIOBUE PaBHOBECHUS 3apsAI0B https://m.edsoo.ru/32405eab
JIM3JIEKTPUKH ¥ TIOJTYIIPOBOTHUKY B bubnnoreka [IOK
105
3JIEKTPOCTATUYECKOM IT0JIE https://m.edso0.ru/060ebab5
Konzaencarop. 31eKTpoEMKOCTh
106 KOHJIEHCaTOpa. DIEKTPOEMKOCTh bubmorexa [TOK
A pa. P https://m.eds00.ru/845b4f73
MIJIOCKOTO KOHJCHCaTopa
107 [TapannenbHOE coeMHEHNE bubnnoreka [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTensHOE cCOeTUHEHTE bu6mmorexa [IOK
KOHJEHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKEHHOT0 KOHASHCATOpa bubmoreia [IOK
P P A P https://m.edsoo0.ru/73a34f18
bubmuoreka [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JBrmkeHue 3apsyKEHHOU YaCTUIIbI B bubmuoreka [JOK
OJHOPOHOM 3JIEKTPUUECKOM ITOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amag
113 O0o00meHne U cucTeMaTU3aIys 3HaHUi bubmuoreka [IOK

o Teme "DiekTpuueckoe mnose"

https://m.edso0.ru/5752603f
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Konrponbnas pabora 1o reme

bub6nunoreka [IOK

114
"Onexkrpuueckoe noiie" https://m.edsoo.ru/cefe90e9
Cuna toka. ITocTOSHHEIA TOK. Y CIIOBUSI
115 CYIIIECTBOBAHUS IIOCTOSHHOTO bubnuorexa [OK
yu https://m.edso00.ru/233311b5
AIEKTPUYECKOTO TOKA
Bubnunorexa [JOK
116 41 .H 9J1C
crourmKy Toka. Hanpsvkere i 91 https://m.eds00.ru/0839a115
117 3akoH Oma JJ1s1 ydacTKa LEeTH. bu6nunorexa [IOK
DIIEKTPUUECKOE COTIPOTUBIICHHE https://m.edsoo.ru/f14f251e
3aBUCHMOCTB CONPOTUBIICHHUS
118 OJIHOPOJIHOTO IIPOBOJHUKA OT €T0 bu6mmorexa [IOK
JUTUHBI U TIOIIAM MOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceyeHus
119 VY ienbHOE CONPOTUBIICHUE BEILIECTBA. bu6mumoreka [IOK
Pemenne 3amau https://m.edso0.ru/437f8300
120 ITocnenoBarenbHOE, MAPAIIIENBHOE, bu6mmoreka [IOK
CMEILIAHHOE COCIMHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX 2JIEKTPUUECKUX bu6mmorexa LIOK
neneit. [Ipasuna Kupxroda https://m.edso0.ru/1794cf37
bu6nunorexa [IOK
122 P
CHICHHE 3/t https://m.eds00.ru/3881b469
123 Pabora snexTpuueckoro Toka. 3aKoH bubnnoreka [IOK
Jxoyist —Jlenna https://m.edsoo.ru/a3605c5c¢
Bubnunorexa [JOK
124 P
CHicHue 3a1ad https://m.eds00.ru/6761bf0f
MOIIHOCTB JEKTPUIECKOTO TOKA.
Bu6nunoreka [IOK
125 TertoBass MOIITHOCTH, BEIZICIIsIEMas Ha

pesucrope

https://m.edso0.ru/99750a6f
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bubnunorexa [IOK

126 Pemmertte saza https://m.edsoo.ru/eb72fc24
127 OJIC 1 BHyTpeHHEE CONTPOTUBIICHUE bubnnoreka [IOK
HUCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 151 TOTHOM (3aMKHYTOM ) bubnuorexa [JOK
AJIEKTPUYECKOMN LENHU https://m.edsoo.ru/221f40fb
bubmuorexa [JOK
129 Pemterue sanaz https://m.edsocI)_.[ru/3580b679
bubnuoreka [JOK
130 MonsoCTE HCTOTHIKA TOKa https://m.edsocl)l. ru/a0ae51d8
bubmuorexa [JOK
131 Koporkoe sambikariiie https://m.edSO(])_.[ ru/546f5632
132 KoHnneHcaTop B 1€y mOCTOSSHHOTO TOKa bubmmorexa TOK
https://m.edso0.ru/35368f3e
bubnmoreka [IOK
133 Pemerre sazat https://m.edSO(])_.[ ru/4410cef0
134 Pemenue 3anau o teme "IlocTosiHHBIM bubmuoreka [JOK
AIEKTPUIECKHUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agaq mo teme "IlocTosHHBIN bubmuoreka [JOK
AIEKTPUUECKHUI TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agag mo teme "IlocTossHABII bu6mmorexa [IOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMAaTH3alIHsl 3HAHUH
137 1o Teme "ToCTOSTHHBIN JIEKTPUISCKUI bubmorexa [TOK
" https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas pabota no teme bubmuoreka [IOK

"[locTOSIHHBIN 31EKTPUUYECKUH TOK"

https://m.edsoo.ru/1885ddf1
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SJICKTpI/I‘{eCKaH MpOBOANMOCTD

139 A3JIMYHBIX BEUIECTB. DIICKTPHUCCKHIA bubamorexa [IOK
P m ) P https://m.edsoo.ru/da794295
TOK B MeTautax. CBEpXIIPOBOIUMOCTh
DNEeKTPUYECKUN TOK B paCTBOpax n
140 acIuiaBax 3JIEKTPOJIUTOB. 3aKOHBI bubmmorexa [IOK
P P ’ https://m.edsoo.ru/4b423491
®Dapagest 15 SIEKTPOIH3A
bubnunorexa [IOK
141 i Nl
dueicrputieckiit Tok B rasax. Inasua https://m.eds00.ru/92d92f76
DJIEKTPUYECKUM TOK B BAKyyMe. bubmuoreka [JOK
142
BaxyymHbIe IprOOpHI https://m.edsoo.ru/2E+160
DNEeKTPUUECKUH TOK B bu6mmorexa [IOK
143
MOJIYIIPOBOJIHHUKAX https://m.edsoo.ru/ab61c660
bubnunorexa [IOK
144 ITo OBOJIHUKOBBIE 60
JLYTIPOBOAHHROBLIE HPHOOPEL https://m.edso0.ru/83622200
Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue cuibl TOKa U HallpsDKEHUS
B I[€MTU TIOCTOSTHHOT'O TOKA MPU TOMOIIIH
AQHAJIOTOBBIX U IIU(POBBIX
145 HU3MEPUTEIBHBIX MPUOOPOB" WK bubmorexa [IOK
" P PHDOP . https://m.edso00.ru/5643ea56
3HAKOMCTBO C U(PPOBOIA
naboparopueit o ¢usuke. [Ipumepst
U3MEepeHHs PU3NIESCKIX BEITHMYUH MIPH
MOMOIIM KOMITBIOTEPHBIX TaTYHKOB"
Pu3NYECKU IPAKTUKYM 110 TEME
146 "M3y4yeHne HepaBHOMEPHOTO JIBHKEHUS bubnnoreka [IOK
C LETBIO ONPENEIICHUSI MTHOBEHHOM https://m.edsoo.ru/f6292f5f
ckopoctu"
147 @uU3NYECKUI NPAKTUKYM IO TEME bu6mmorexa LIOK

"M3mepeHne yCKopeHus mpu

https://m.edsoo.ru/6960b6ef
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MPSMOJIMHEITHOM paBHOYCKOPEHHOM
NBWKEHUH 10 HAKJIOHHOW IJTIOCKOCTH"
wiu "HccnenoBanye 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
JIBYDKESHUH"

148

Ou3nyecKuil MPakTUKYM IO TeMe
"N3mepeHue yckopeHus CBOOOIHOTO
nangeHus" win "M3yuenue qBUKEHUS
Tesa, OPOIIEHHOT0 TOPU30HTAIBHO"

bu6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

PuU3NYECKUN IPAKTUKYM I10 TEME
"N3y4yeHue NBUKEHUS TeJa Mo
OKpPY’KHOCTH C ITIOCTOSIHHOM 110 MOJTYJIO
ckopocthio" wim "HMccnenoBanue
3aBHCHMOCTH Iepuo/ia 00paleHus
KOHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514

150

Pu3n4eCKU IPAKTUKYM I10 TEME
"M3MepeHne paBHOACHCTBYIOIIEH CHITbI
NpU ABMKEHUH OpycKa 10 HaKJIOHHOU
miockocty" wnu "IIpoBepka runoTessl o
HE3aBHCHMOCTH BPEMEHU JIBUKEHUS
Opycka 110 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSHUE OT €r0 Macchl"

bub6nmunorexa [IOK
https://m.edso0.ru/0b34db84

151

Pu3N4ECKUH IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHUJI
YOPYTOCTH, BO3HUKAIOIINX B MIPYXKUHE U
PE3MHOBOM 00pasiie, OT UX
nedopmanuu” i "Mzydyenue
JIBUKEHUS] CUCTEMBI TeJl, CBA3aHHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al
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HUTBIO, IICPEKUHYTOU Yepe3 JIETKUI
O10K"

152

DuU3NYECKU MPAKTUKYM I10 TEME
"N3mepenue ko3 duirienTa TpeHus mno
BEJIMYMHE YTIOBOro KO3 HIreHTa
3aucuMocT FTp(N)" mnm
"UccnenoBanue ABUKEHUST OpyCKa 1O
HAKJIOHHOH TIOCKOCTH € TIEPEMEHHBIM
Kod(purmeHToM TpeHus" Uin
"U3yuenune OBMKEHUS IPy3a Ha BaITy C
TpeHuem"

bubmmnorexka LIOK
https://m.edsoo.ru/b83b1607

153

PuU3NYECKUHN IPAKTUKYM 110 TEME
"UccnenoBanue ycaoBUi paBHOBECHS
TBEPJIOTO TENA, UMEIOIIETO OCh
BpaiueHus" win "KoHncrpynpoBanue
KPOHIITEMHOB M pacy€T CHJI yIPyrocTu"
unu "N3ydeHne ycTOMYnuBOCTH
TBEPJIOTO TeJ1a, UMEIOIIETO TIOIIA/Ib
onops!"

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

154

Pu3NYECKU IPAKTUKYM 110 TEME
"M3mMepeHne uMItysbca Tesa mno
TopMo3HOMY yTH" min "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIENH
JIEKTPOMOOMIISL M MOIIHOCTH CHJIBI
Taru" i "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI"
unu "HccnenoBanre COXpaHeHUs
UMITyJIbCA MPU yIIPYTOM
B3aumoeiicteun" i "M3mepenue

bu6nmmorexa [IOK
https://m.edsoo.ru/856fb28e
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KMHETUYECKOU SHEPTUU TeJla M0
TOPMO3HOMY ITyTH"

155

PuU3NYECKUI TPAKTUKYM IO TEME
"N3y4yeHne n30TepMHUYECKOro Mpoliecca
(PEKOMEHTI0BaHO MCIOJIb30BAHUE
nudposoii 1aboparopun)" umu
"N3yuenne n30X0pHOTO mporiecca uiu
"N3ydenne n3zobapHOro mporecca’ Uiu
"[IpoBepka ypaBHEHHS COCTOSIHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

156

PuU3NYECKUN IPAKTUKYM I10 TEME
"N3MepeHune y1eabHON Term1o€éMKOCTH"
umu "VccnenoBanue nporecca
OCTBIBaHMS BELIECTBA" WIH
"HUcciaenoBanue aqradaTHOrO
npouecca" wim "HU3ydenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOAECUCTBUS U
TEMIEPaTypbl KHIIEHUS KUIKOCTEH"

bubmuorexa IIOK
https://m.edsoo.ru/2f2faa6l

157

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIApEHUS KUJKOCTEH" Wi
"N3mepenue yaenbHOM TemIoThI
naBiaeHus apaa" uim "Usyuenue
CBOMCTB HACBHIIIEHHBIX NTAPOB" WU
"N3mepenne abCoMOTHOM BIaKHOCTH
BO3/lyXa U OLIEHKAa MacChl IapoOB B
nomMemenun". amepenue

K02 pHIIIEeHTa TOBEPXHOCTHOTO
HATSOKCHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6b1a23b5
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Du3NYECKU IPAKTUKYM 110 TEME
"Habmroienne npeBpalieHus SJHepruu
3apsHKEHHOT0 KOHJEHCATOpa B YIHEPTHIO
M3IIy4eHHs CBETOANOAA" UK
"N3y4yeHue npoTekaHus TOKa B LIETIH,
cojiepKanie KoHaeHcarop" uiu
"Pacnipenenenue pasHoctu
MOTEHITMAJIOB (HAMPSDKEHUS ) TIPU
MOCJIEI0BATEIbHOM COEIMHEHU U
KOHJIEHCAaTOpOB"

bu6nmmorexa [IOK
https://m.edsoo.ru/ec424377

159

DuU3NYECKUN IPAKTUKYM I10 TEME
"UccneqoBaHue CMEMIAHHOTO
COCIMHEHHUS PE3UCTOPOB" WIIH
"N3mepeHue yAeIbHOTO COTPOTUBIIEHUS
npoBoHUKOB" K "MccnenoBanue
3aBUCHMOCTH CHJIBI TOKA OT
HaIPsKEHUs JUIsl JIAMITbl HaKaIuBaHUs"

bubmuorexa [JOK
https://m.edsoo.ru/2b179d98

160

PuU3N4ECKU IPAKTUKYM 110 TEME
"Habmoienue snexktponaun3a’ uiu
"N3mepenue 3apsijia OqHOBAJIEHTHOTO
nona" wiu "VccnenoBanue
3aBUCUMOCTH COIPOTUBJICHUS
TEPMOPEZUCTOPA OT TEMIEPATYPHI" HIIH
"CHsTHE BOJIBT-aMIIEPHON
XapakTEePUCTUKU quoaa”

bu6mmoreka [IOK
https://m.edsoo.ru/64b6e901

161

PesepBusiit ypok. O6o0mIeHNE 1
CHCTEMaTHU3allus 3HAHHUH 110 TeMe
"KunemaTtuka"

bu6mmorexa [IOK
https://m.edsoo.ru/ed017d93
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PesepBubiit ypok. O6o01IeHNE 1

162 CHCTEMATHU3AIHs 3HAHUI 110 TEME bubmmorexa TIOK
https://m.eds00.ru/3149956b
"Innamuka"
PesepBuriii ypok. O000111€HIE 1
163 CI/ICTI;MaTI/IBZ pI/Iﬂ 3HAHUU 10 TEME bubnnorexa [OK
" " \ https://m.edsoo.ru/0f9752ac
Craruka TBEpIOTo Tena
PesepBHEIi ypok. O000IIEHHE U
164 CI/ICTIe)MaTI/I?.ZIlzI/ISI 3HAHUHU 10 TEME bubmorexa LOK
| https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpPAHEHUS] B MEXaHUKE
Pesepublil ypok. O60011eHIE 1
165 CHCTEMAaTHU3allNs 3HaHUH 10 TeME bub6nunoreka [IOK
"OCHOBBI MOJIEKYJISIPHOKHHETUYECKOM https://m.edsoo.ru/de148976
Teopun"
PesepBuriii ypok. O000111€HIE 1
P P N bubmuoreka [JOK
166 CUCTEMAaTH3aIUs 3HAHUH 10 TEME
" " https://m.edsoo.ru/Obcc77cl
Tepmoannamuka. TerioBble MalIMHbI
PesepsHblil ypok. O6o01menue u
167 CHCTEMAaTHU3aIlus 3HAaHUH 10 TeMe bubmuoreka [JOK
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBkie Iepexo bl
PesepBHbIi ypok. O000IIEHNE U
168 CI/ICTEM&TI/ISZLII)I/IH 3HAHWUH 110 TEME bubmmorexa TIOK
" " https.//m.edsoo.ru/f2381c0c
DIIEKTpUUYECKOE TT0JIe
Pe3epBublii ypok. O0001IEHNE 1
P P N bubmuoreka [JOK
169 cUCTEMATH3aIUs 3HAHUH 10 TEME

"TIoCTOAHHBIN NEKTPUUECKUIN TOK"

https://m.edsoo.ru/3cae6dal
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PesepBubiit ypok. O6o01IeHNE 1

bu6mmorexa [IOK

170 CUCTEMAaTH3AINA 3Haf-'II/II/I o teMe "Toku 1 https:/m.edsoo.ru/cc7681d4
B pa3J'II/I‘-IHI)IX cpeﬂax
OBHIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/cc7681d4

11 KIIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka Kontposbubie | IlpakTuueckue

n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIe

padoThI padoThI
pecypchl
BzaunMogaeiicTBHE TOCTOSHHBIX
1 MarHviTOB Y MPOBOJHUKOB C TOKOM 1 bubmmorera [IOK
POBOA ’ https://m.edso0.ru/487a8593

MarunutHoe nose. ['unoreza Ammnepa
BekTop MarHUTHON MHIYKIUU.

) [TpuauMn cynepno3uuuu 1 bubmuorteka [IOK
MarHuTHBIX noueit. JInauun https://m.edsoo.ru/4clabcch
MarHuTHON UHAYKIIMU

3 MarsuTHO€ 10JIe IPOBOJHUKA C 1 bubnmnorexa [IOK
TokoM. OnbIT DpcTena https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, €€ HanpaBlIEHUE U 1 bubmuoreka [IOK
MOAYJIb https://m.edsoo0.ru/26d9c5ba

bub6mmnorexa [IOK

5 P 1

CHICHHE a1 https://m.edsoo.ru/a37a0c21

5 [Ipumenenune 3akona Ammnepa. 1 bubnuorexa LIOK
DNEKTPOU3MEPUTENbHBIC TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHHE U

7 MOAYJb. J{BUKEHUE 3apsSKEHHON 1 bub6mmnorexa [IOK
YaCTHUIIbI B OJTHOPOJTHOM MarHuTHOM https://m.edsoo.ru/c97afaal
rnoJje

bu6mmoreka [IOK
8 Pemenue 3ana 1
THCHHE 3a1ad https://m.edsoo.ru/504e98c7
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bubnunoreka [JOK

9 PaGora cumvt Jlopenna https://m.edsoo.ru/d518be4b
bu6mmoreka [JOK
10 Peenne 3azas https://m.eds00.ru/93617bd9
MarauTHoOe 10JI€ B BEIIECTBE.
11 deppoMarHeTuky, napa- u bubmorexa HOK
pp - 11ap https://m.edso0.ru/30ff9608
JIMaMarHeTUKH
OcHOBHEIE CBOMCTBA
12 ¢deppomarneTnkoB. [Ipumenenune butmmorexa LIOK
pp P https://m.edso00.ru/0b58190a
(beppoMarHeTUKOB
13 Pemenue 3agad mo teme bu6nunoreka [JOK
"MaruautHoe moJe" https://m.edsoo.ru/5b55¢307
14 Pemenne 3agad mo teme bubmoreka [JOK
"MaruautHoe moJje" https://m.edsoo.ru/41c4ae8a
SIBneHue ANEKTPOMAarHUTHON
15 naayknuu. IloTok BekTopa bubmmorera [IOK
PR y P https://m.edsoo.ru/b3efaOcl
MarHUTHON MHIyKIIUU
bub6mmnorexa [IOK
1
6 OAC mHyKumH https://m.edso00.ru/48150bd8
17 3aK0H JIEKTPOMAarHUTHON WHIYKITUN bubnuoteka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekTpudeckoe Ioe. bubnmnorexa [IOK
Toku @yko https://m.edsoo.ru/15abe140
OJ1C uHAYKIUYU B ABUKYIIUXCS bubnmoreka [JOK
19
MPOBOJTHUKAX https://m.edso0.ru/0235cc02
20 Pemenue 3amau bubmmorexa [OK

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

21 I1
pasuio Jlerua https://m.edsoo.ru/bbc22726
NunpyxtuBHOCTH. Kartymka
22 WHIYKTHBHOCTH B IIENTH bubmrorexa LHOK
» t https://m.edsoo.ru/621eae9d
IMOCTOSIHHOT'O TOKa
93 SAsnenune camonnaykiuu. J/C bubnmoreka [JOK
CaMOMHIYKIINHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOT'O TOJIs KaTyLIKH bubnmnoreka [IOK
C TOKOM. DJIEKTPOMAarHuTHOE T0JIe https://m.edsoo.ru/b3c0ad1l
bu6mmoreka [JOK
25 Pewerye 3anas https://m.eds00.ru/88f69d2b
O0o01IeHNE U cCHCTeMaTH3aIUs
26 3HAHUH M0 TEME bubmorexa HOK
" " https://m.eds00.ru/76484025
DJIeKTpOAMHAMUKA
97 KonTponbHas pabora no teme bubnuorexa LIOK
"OnexTpoauHaMuka" https://m.edso0.ru/8ae09b98
KonebarenbHas cucrema.
28 CB00OOIHBIC KOJICeOaHMS bubmorexa HOK
g ' https://m.eds00.ru/7c1db385
I"apmonunueckue konebaHus
Kunematndeckoe 1 TMHAMHAYECKOE
29 ONMCaHKE KOIeOaTeIbHbIX bubmorexa [JOK
N https://m.eds00.ru/87ce9498
JIBMOKCHUM
DHepreTuyeckoe onvucanue. BeiBoj
JTUHAMHYCCKOTO OITUCAHHUS
. bubnuorexa [IOK
30 TapMOHHYECKHUX KOJICOaHWH 13 X

OHCPICTUYCCKOTO U
KHHEMAaTHYCCKOI'O OIIMCaHUA

https://m.edsoo.ru/e3c99692
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bubnunoreka [JOK

1 A %
3 MILTHTY /18 1 (pasa KoneOanuii https://m.edsoo.ru/7a0c439a
[Tepnon n gacTora KoneOaHUH.
Ilepuox ManbIx ¢cBOOOTHBIX
32 KOJ'FI)e6aII[-II/II71 MaTeMaTI/IfeCKOFO bubnnorexa HOK
https://m.edsoo.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
Kosie0aHUi MPy>KMHHOTO MasTHUKA
3aryxarolme KojueoaHus.
33 BBIZ K Ielj{HHe Koae0anus bubnmorexa [OK
YA ' https://m.edsoo0.ru/72e93d09
Pe3onanc
bu6mnorexa [IOK
34 A
BTOKONCOAHMS https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Vpok-koHbepeHus "MexaHnuecKue
36 K(f)ﬂe6aHI/I:Ib BpM 3HLIKaJleLIX Enbmrorexa HOK
,},’ https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O0001IeHE U CHCTEMATHU3aINA
37 3HAaHUU 10 TeMe "MexaHnyeckue bubnnorexa [JOK
Y https://m.edsoo.ru/eb84182f
Koae0aHus
DJeKTpOMarHuTHBIE KOJeOaHUsl. bu6moreka LIOK
38 Ny
KonebaTenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMILUTATY/IbI 3apsijia KOHAEHCATopa C bubnmnoreka [IOK
39 .
aMIUTATYIOM CUJIBI TOKA B https://m.edso0.ru/093f9afl
KOJ1e0aTeIbHOM KOHTYPE
40 3aKOH COXpaHEHUsl SHEPTUH B bubnmoreka [JOK

nacaJlbHOM KoJieOaTeIbHOM KOHTYpPC

https://m.edsoo.ru/d1e2d543
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3aTyxammHe QJICKTPOMArHuTHBIC

41 KoJieOaHus. BeIHyXaeHHBIS bubmmorera [IOK
’ YHA https://m.edso0.ru/5e668619
3JIEKTPOMArHUTHBIC KOJICOAHMS
Ilepemennslit Tok. Peznucrop n
42 KOHJICHCATOP B LICIIH IICPEMECHHOT'O bubmmorera [IOK
A pr I P https://m.eds00.ru/84836152
TOKa
43 Karymika HHIyKTUBHOCTH B LIENIU bubnuoreka [IOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
m 3akoH Oma 1Sl BJIEKTPUUYECKON 1enu bubnmnoreka [LIOK
IIEPEMEHHOTO TOKA https://m.edso0.ru/8bae38e6
MoniHOCTh NEPEMEHHOTO TOKA.
45 AMIIMTYIHOE U IEHCTBYIONIECE bubmorexa [IOK
YA A yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CUJIbI TOKA U HAIIPSHKEHUS
46 Pe3onaHc B 3JeKTpHUUECKON LIETIH bubmmorera [IOK
p " https://m.eds00.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHE 3311 https://m.edso0.ru/a16836a4
Wneansubiif Tpancopmarop.
[IpousBoacTBo, nepenaya u bubmuoreka [IOK
48 "
NOTpeOJICEHUE FITEKTPHUUECKON https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJOTUYECKHE PUCKU TPU
MIPOU3BOICTBE YJICKTPOIHECPTHUH.
49 Kp JIET )211 chonw:lfa}mﬂp bubmorexa [IOK
YIRTYP . https://m.edso00.ru/a6f74d93
AIIEKTPOIHEPTHH B MTOBCEAHEBHON
KU3HU
50 Pemenne 3anau bubmmorexa [OK

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

o1 Pemenye 3anad https://m.edsoo.ru/7cab59f8
O0001IeHE 1 CHCTEMATH3AIIAA
52 3HAHUH 10 TEME bubnnorexa [JOK
https://m.edso0.ru/401024a9
"DreKTpoMarHuTHbIE KoneOaHus"
MexaHHUUYEeCKHE BOIHEL.
53 XapakTepPUCTUKNA MEXAHUYECKUX bubmmorexa [OK
p p https://m.edsoo.ru/a58e109f
BOJIH
54 CBolicTBa MEXaHUYECKUX BOJIH bubmmorexa [OK
https://m.edsoo.ru/d9ae1000
bubnunoreka [JOK
. X
o5 3ByK. XapakTepuCTHKH 3BYKa https://m.edso0.ru/138b6f09
56 Wndpas3syk u ynprpassyk. lllymosoe bubnuorexa [IOK
3arpsI3HEHUE OKPYKAKOLLIEH CPeJIbl https://m.edso0.ru/7380038f
Bubmunorexa [IOK
7 P
S Cltienne sajad https://m.edsoo.ru/cfd918bf
58 DIIEKTPOMArHUTHbIE BOJIHBI. bubnmnoreka [JOK
N3nydeHne 3J1eKTpOMarHuTHBIX BOJIH https://m.edso0.ru/714e5dbl
59 DHEprus AMEKTPOMArHUTHBIX BOJIH. bubmuoreka [IOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[lIxana 37eKTpOMarHUTHBIX BOJIH.
60 IIpuMenenne >NEKTPOMArHUTHBIX bubnmorexa TOK
P P https://m.edso0.ru/49bel1f9%e
BOJIH B TEXHUKE U OBITY
[TpuHIUTIBI paInOCBS3U U
61 TeneBuaeHus. Paguonokanus. bu6mmoreka [JOK

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE
OKpY>Karolen cpeibl

https://m.edso00.ru/9f96f1f8
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62 KonrtponbHas pabora no reme bubmuoreka LIOK
"Konebanus u BosHbI" https://m.edsoo.ru/4f7985a0
63 Caert. 3akOH MPSAMOJIMHENHOTO bubnmnoreka [IOK
pacrpoCTpaHEHHs CBETA https://m.edso0.ru/f9566406
Pemenue 3amau Ha npuMeHeHne
64 3aKOHA MPSIMOJTMHEHHOTO bubmmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue cBerta. [Inmockoe bubnmoreka [JOK
3epkasio. Cheprueckoe 3epkaiio https://m.edso00.ru/a005d2bb
[Ipenomnenue cBera. AGCOTIOTHBIN
Y OTHOCHUTEJIbHBIN MOKa3aTeNlb
66 npenomieHus. [lonHoe BHyTpeHHee bubmmorexa [IOK
p ’ . yp https://m.edsoo.ru/bc2e55cd
oTpaxxkenue. [IpenenbHplil yroa
MTOJTHOTO BHYTPEHHETO OTPaKCHHS
Pemenue 3amau Ha npuMeHeHue
67 3aKOHOB OTPAXKEHUS U MPEIIOMIICHUS bubmorexa [IOK
p p https://m.edso0.ru/49d830a9
cBeTa
Xon nydeit B mpusMe. lucnepeust
68 cera. CIIOXHBIIA cocTaB 0enoro bubmmorexa [IOK
' https://m.edsoo.ru/d8elc3be
cBeta. [lBer
69 JInn3pl. POKYCHOE PACCTOSTHUE U bubmuoreka [JOK
OINITUYECKAs CHUJIA JINH3BI https://m.edso00.ru/60441359
70 ITocTpoenue n300paxeHMit B TMH3aX bubmuoteka [IOK
U UX CUCTEMAax. Y BEJIUUCHUE JTUH3BI https://m.edsoo.ru/bb53b1d5
Pemrenue 3amay Ha moctpoeHne
N bubnuoreka [JOK
71 M300paKEHH, TOTy4aeMbIX C

IIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868f09
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bubnunoreka [JOK

2 Tnas kaic onmieckas cuerema https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenenst
73 IIPUMCHHUMOCTH I'COMCET I/I‘-IeCKOf/i BI/I6HI/IOTCK3 L[OK
p p https://m.edsoo.ru/cd174a10
OIITHUKU
74 CKOpOCTh CBETa U METO/IBI €€ bubnmoreka [JOK
HU3MEpPEHUs https://m.edsoo.ru/f32aab06
bub6mnorexa [IOK
& Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK
76 Hurepdepentums caera https://m.edsoo.ru/5fc0c638
KorepeHTHBIC HCTOYHHUKHU. Y CIIOBHS
77 HaOJIFOJEHNSI MAKCUMYMOB U bubnnorexa [IOK
a y https://m.edso0.ru/c6416d48
MI/IHI/IMyMOB
bubnnorexa [JOK
8 Pemerue 3anad https://m.edso0.ru/3061de2b
bubmoreka [IOK
79 IT
PHMEHEHUE HHTEpepeHIIn https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Jingpaxuus csera https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [JOK
82 Pewenye 3anas https://m.edsoo.ru/d58c411a
83 IlonepedyHOCTh CBETOBBIX BOJIH. bubnmnorexa [IOK
[lonsipusanus cera https://m.edsoo0.ru/e9890fe9
84 Pemenue 3amau bubmorexa OK

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

85 CBeTOBBIC ABICHNA B NPHPOIC https://m.edso0.ru/0b36363d

86 O06o0meHne 1 cucTeMaTH3aIUs bubnuoteka [JOK
3HaHu# o treme "Onrtuka" https://m.edsoo.ru/8a14748b

87 KonrtponsHas pabora o reme bubamnorexa [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['panu1ipl MPUMEHUMOCTH

88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmoreka [IOK
BJIEKTPOJNHAMUKHA U TPUHLIAI https://m.edsoo.ru/c9bd77cb
OTHOCUTEIBLHOCTH

89 IlocTynaTel cienuanbHOM TEOPUU bubmmnoreka [IOK
OTHOCUTEIBLHOCTU https://m.edso0.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU
nHTepBai. [IpeobpazoBanus

90 Jlopenua. YcioBue npuuYMHHOCTH. bubnuoreka [JOK
OTHOCUTENBHOCTD https://m.edso0.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMeIJICHUe
BPEMEHHU U COKPAIICHUE JJTUHBI
DHeprus U UMIYJIbC bubnmnorexa [IOK

91 z
PEIATUBUCTCKON YaCTULIBI https://m.edsoo.ru/853a64fc
CBs13p Macchl ¢ dHEpruen u

92 HUMITYJIbCOM PEISTUBUCTCKOM bubmorexa [TOK

https://m.edsoo.ru/b6258ffa

YaCTHI[bI. DHEPTHUS MMOKOS

93 PaBHOBeCHOE TEIIOBOE H3ITyUYCHHE Bu6mmorexa [IOK

https://m.edsoo.ru/f54035a5
94 3akoH cMeleHus Buna bubnnorexa [JOK

https://m.edsoo.ru/1c5ff752
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95 I'unotesa M. [1manka o KkBaHTax. bu6nunorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mnorexa [IOK
% DHepriA i MMITYIIbC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. OnpiTer A. T bubamnorexa [IOK
CroneroBa. 3akoHbl (hoTOdPdeKTa https://m.edso0.ru/8c68e5b9
VYpaBHueHnue DiHIITEeIHA 17151
98 dbotoaddekra. "Kpacnas rpanura" brbmorexa [TOK
- P pari https://m.edsoo.ru/01ef4556
dororddekra
99 Hasnenue ceera. Onbitel [1. H. bubmmoreka [IOK
JleGeneBa https://m.edso0.ru/64b4f966
. bu6moreka [JOK
100 BOIHOBLIE CBOHCTEA HACTHI https://m.edsoo.ru/f59cfcec
Bomunl ne bpoiins. JInnHa BOTHBI 1€
101 b OI\/'IJ'ISIII[/I aI;Me BI f)[6nacrn ’ bubmmorera [IOK
p p P N https://m.edsoo.ru/5df8bafl
JIOKAJIM3AINH IBUKYIIEHCS YaCTHUIIBI
. bubnuorexa [IOK
102 KopryckynipHO-BONHOBOH AyaitH3m https://m.edsoo.ru/8ccab62a
103 Judpakums 31eKTPOHOB Ha bubnmnoreka [IOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crnenuduka n3mMepeHuii B
104 Mukpomupe. COOTHOIICHHS bubmorexa [JOK
POMHPE. .o https://m.edso0.ru/65783dec
HeonpenenéHHocrei [ efizenbepra
bubnunoreka [JOK
1 P
05 CICHHE TPAPHICCKHX 37121 https://m.edsoo.ru/e70195bd
106 Pemenue pacuéTHpIX 3a1a4 bubnmorexa HOK

https://m.edsoo.ru/ee9b3182
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KonrtponbHas pabora no remam:

" " on bubnuoreka [IOK
107 OCHOBHUCTO ’ K"opnycxynﬂp Ho https://m.edsoo.ru/c3de891a
BOJTHOBOM Jyan3M
OMBITHI IO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlnanerapHas Mojenb aToma bubmmorera [IOK
’ P A https://m.edsoo.ru/312b750a
Pezepdopna
bub6munorexa [IOK
109 Hocrynarsi bopa https://m.edsoo.ru/404dfa9a
Bunpl cnextpoB. CriekTp ypoBHE# bubmuoreka [JOK
110
SHEpPruy aToMa BoAopoaa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE M BBIHYKJIEHHOE bubmmnoreka [IOK
M3IIy4eHHUE CBETa https://m.edso0.ru/f945d85¢c
bubnunoreka [JOK
112 JI
a3ep https://m.edso0.ru/2288a0c4
Hyxnonnas moznens sapa
113 I'eiizen6epra-Banenko. 3apsa u bubmuoteka [IOK
MaccoBO€ uucio sapa. M3otonsl. https://m.edsoo.ru/34ada5de
PamnoakTBHOCTH
3aKoH paIMOaKTUBHOTO pacraja.
CBolicTBa HOHU3UPYIOLIETO
114 n3nydeHus. Biousaue bubmorera [IOK
y ’ https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha )KUBHIE
opranu3msl. Jlozumerpus
DHeprus CBsI3U HYKJIOHOB B SifIpe.
Snepubie cuibl. Jle ekt macchl
b K
115 snapa. SinepHsie peakuun. SnepHbie nbmorexa IO

peaktopsl. [IpoGiemsr
YIPaBJISIEMOT0 TEPMOSIIEPHOTO

https://m.edsoo.ru/ff1758d0
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CHUHTE3a. DKOJIOTUYECKUE aCIIEKThI
pa3BUTHUSA AJIEPHOMN SHEPTETUKH

Meroapl perucTpanuu u
HCCIIEIOBAHUS DJIEMEHTAPHBIX
gactull. OyHJaMeHTaIbHbIC

bu6mmorexa [IOK

116 B3auMOJIEHCTBUA. BapHoOHEBI, ME3OHBI
A p https://m.edsoo.ru/1ac08a5hb
u nentonsl. [Ipeacrasienune o
CrangaptHoil Moaenu. KBapk-
TJTFOOHHAs MOJIETh aJIPOHOB
®dusuka 3a npenenamu CTaHIapTHON
117 Mojaenu. TéMHas maTepus U TEMHas bubmmoreka [IOK
sHeprus. EnuHcTBO prsuveckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPa
118 Oransl pa3BUTHS ACTPOHOMUMU. bubmuoreka LIOK
3HayeHHUe aCTPOHOMUM https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTB 3aKOHOB (DU3HKH IS
119 00BACHEHHS IPUPOABI KOCMUYECKUX bu6mmoreka [JOK
00BeKTOB. MeTOabI https://m.edso0o.ru/39c44028
ACTPOHOMHUYECKUX MCCIICTOBAHUMA
CoBpeMEeHHBIE ONITHYECKHUE
120 TEIECKOIIBI, PATHOTEIECKOIBI bubmaorexa LOK
P ’ https://m.edso0.ru/4877aale
BHeaTMoc(epHast aCTpOHOMUS
Bupg 3Bé3nnoro neda. Co3se3ausi,
121 SIpKHE 3BE31b], [IJIAHETHI, UX BUIUMOE bubnmorexa [OK
P ’ ’ https://m.edsoo.ru/aac588eb
IBIDKEHHE
Comnaeunas cuctema. ComHie.
Bbubnunorexa [JOK
122 ConHeyHast akTUBHOCTE. MICTOUHHK

sHeprun CoyiHLIA U 3BE3NT

https://m.edsoo.ru/22748eb4
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3BE3/1bI, UX OCHOBHBIE
XapakTepucTtuku. narpamMmma

bu6manorexa [IOK

123 "CIIeKTpaNIbHBIN KIIACcC — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3Be3/bl TJ1aBHOM Bbubnunorexa [JOK
HOCIE€N0BATEILHOCTHU https://m.edsoo.ru/b3ch766¢
BnyTtpenHee cTpoeHue 3BE3 .

CoBpeMeHHBIE IPENICTABICHHUS O
125 MPOUCXO0KJICHUU U 3BOJIFOLIUU bubnnorexa [JOK
. https://m.edsoo0.ru/d09da494
ConHua u 3B€371. DTanbl )KU3HU
3BE3]T
Muieunsbiii [IyTe — Hama ["aiakTuka.
126 Tunsl ranakTuk. Y€pHble IbIpHI B butmorexa LIOK
https://m.edsoo.ru/7cd10a0a
STIpax TajJaKkTHK
Bcenennas. Paciupenue

127 Bcenennoii. 3akon Xa606:1a. Teopus bubmoreka [IOK
Bosbiioro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3IIy4YeHue

128 MacmrabHast cTpykTypa Beenennoii. bubmmnoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npobieMsl bu6muoreka LIOK
aCTPOHOMUU https://m.edsoo.ru/d37d9ffe
DU3NYECKUI TPAKTUKYM I10 TEME
"MccnenoBanne MarHuTHOTO TIOJIS

130 IMOCTOSHHBIX MAarHUTOB'" WU Bbub6nunoreka [JOK

"UccnenoBaHue CBOWCTB
(dbeppoMarHeTHKoB" UITH
"HUccienoBaHue aeiicTBUS

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

131

DU3NYECKUI TPAKTUKYM T10 TEME
"U3mepenue cunsl AMmepa” wim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Awmrepa oT criibl TOKA" Win
"OnpeneneHrue MarHUTHOM
WH]IyKUIUHU HA OCHOBE U3MEPEHUS
cuibl Ammepa”

bu6mmorexa [IOK
https://m.edsoo.ru/fcae91e9

132

Pu3nUecKuil IPAKTUKYM I10 TEME
"UccnenoBanue BJICHUS
3JIEKTPOMAarHUTHOW MHAYKIMH" Win
"Onpenenenue MHAYKIIUU BUXPEBOTO
MarHuTHOTO MoJIs"

https://m.edso0.ru/c36658da

133

DU3NYECKUI TPAKTHKYM I10 TEME
"HccienoBaHue ABJICHUS
camounaykuun" win "COopka
MOJIEJIN AJIEKTPOMArHUTHOTO
reHeparopa"

bu6mnoreka [IOK
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKU IPAKTUKYM 10 TEME
"U3mepenue nepuoja cBOOOIHBIX
KoJie0aHUI HUTSIHOTO U TIPYKUHHOTO
MasiTHUKOB"

Bubmunorexa [IOK
https://m.edsoo.ru/5d159d35

135

DU3NYECKUI TPAKTHKYM I10 TEME
"[IpeobpazoBanHue YHEPTUU B
MIPYKUHHOM MasiTHUKE"

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

136

Du3HYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOI0 TOKa
4yepes Mociae0BaTeNIbHO

bu6mmoreka [JOK
https://m.edso0.ru/89dc2d90
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COE/IMHEHHbBIE KOHJEHCATOP,
KaTyIIKy ¥ pe3ucTop" Wi
"HUccnenoBanue pabOThI HCTOYHUKOB
CBETa B LIETIH IEPEMEHHOI0 TOKa"

137

Du3NYECKUl IPAKTUKYM 110 TEME
"N3yueHue napameTpoB 3ByKOBOM
BOJIHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/b100661a

138

@u3NYECKHNl NPAKTUKYM 10 TEME
"N3mepeHue nokasarens
MpEeNIOMJIEHUS CTeKIa" WIH
"Tlonyuenue n3o0pakeHus B
CUCTEME U3 IJIOCKOT'0 3epKaia 1
JIMH3BI"

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

139

Pu3n4eCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PACCTOSIHHSI OT BEIIECTBA
(Ha mpuMepe KUJKUX JINH3)" WIn
"M3mepenne GoKyCHOTO pacCTOSHUS
pacceuBarOMIMUX JUH3"

bu6mmorexa [IOK
https://m.edso0.ru/b879fb3f

140

@uU3NYECKU IPAKTUKYM 10 TEME
"HaGmronenue nudpakiuuu,
UHTEepEPEHINH U TOJSIPU3ALIH
cBeTa"

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

141

DU3NYECKUI TPAKTHKYM I10 TEME
"OnpeneneHye UMITyJIbca U S3HEPTUU
PENATUBUCTCKUX YaCTHIL (110
dororpadusM TpEeKOB 3apsIKEHHBIX
YaCTHI] B MArHUTHOM T110J1e)"

bu6mnoreka [IOK
https://m.eds00.ru/63756¢47
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142

Pu3n4eCcKUil IPAKTUKYM 110 TEME
"U3mepenne noctosinuou [nanka Ha
OCHOBE HMCCIIEJOBAHUS
¢doroaddexra" nnu "HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA Y€PE3
CBETOJMO/] OT HaIpsKEHUs"

bu6mmorexa [IOK
https://m.edsoo.ru/eb916f82

143

@u3HYECKN NPAKTUKYM II0 TEME
"UccnenoBanue cekrpa
pa3pexEeHHOTr0 aTOMAPHOT O
BOJIOPOJIa U U3MEPEHHUE TTOCTOSTHHOM
Pun6epra”

bu6mmoreka [JOK
https://m.edsoo.ru/ec651ebh8

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paguoakTUBHOTO
(hoHa Cc cTob30BaHUEM J03UMETpa"
win "V3ydyeHue nornomeHus oera-
YacTHUIl ATIOMUHUEM"

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabe6e

145

Pu3HYECKUil IPAKTUKYM I10 TEME
"HaOmronenus 38€30H0T0 HEOA
HEBOOPYKEHHBIM I'JIa30M C
HCII0b30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN 71 ONIpEACICHUs
ITOJIOXKEHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3nusi CeBepHOTO MOTyIIapus u
sipkue 38E€31b1" win "HaOmroneHus B
teneckon JIyHbl, IUIaHeT,
TYMAaHHOCTEH U 3BE3AHBIX
CKoIIeHHI"

bu6mmorexa [IOK
https://m.edsoo0.ru/1072021e
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O0o01IeHNE U CHCTeMaTH3aIUs
3HaHU#. Postb pU3MKKM ¥ aCTpOHOMHH
B DKOHOMHUYECKOM,

bu6mmorexa [IOK

146
TEXHOJIOTUYECKOM, COLIMATLHOM U https://m.edsoo.ru/ad6ddeed
ATUYECKOH cepax AessTeTbHOCTH
YeJI0BEKA
O0001IeHE ¥ CHCTEMATH3AIIAA
147 3HaHuii. Ponb u Mmecto Gpusuku u bubnmoreka [JOK
ACTPOHOMUU B COBPEMEHHOM https://m.edsoo.ru/18f19f7c
Hay4YHOW KapTHHE MHpa
O0001IEHE ¥ CHCTEMATHU3AIINAS
3HaHuil. Ponb ¢u3udeckoii Teopun B
OPMHPOBAHHH IIPENCTABICHUN O
148 gngnqepcxoﬁ Ka TII/)IHG MHUPA, MECTO bubmorexa [IOK
N p pa, https://m.edsoo.ru/e7d400f4
(bu3nvecKoil KapTHHBI MUpa B 00IIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX TIPEJICTABIICHUN O TIPUPOJIC
149 O0001IeHE U CHCTEMATHU3aINA bu6mnorexa [IOK
3Hanuii mo teMme "Kunemaruka" https://m.edsoo0.ru/b032fc4b
150 O06o01IeHne U cCucTeEMaTHU3AIM bubmuoreka [JOK
3Hanui mo teMe "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06001eHre 1 cucTeMaTH3aIus bubnmoreka [JOK
3HaHui no TeMe "InHammka" https://m.edsoo.ru/2dfbafcs
O00011IeHE B CHCTEMATH3ALIUsA
152 3gaHui o teme "CraTuka TBEpIOTro bubmorexa LOK
" P https://m.edsoo.ru/3cca482e
Tena
O0600111eHIE U CHCTEMATU3ALIM
o " bubnunorexa [IOK
153 3HAaHUH 10 TeMe "3aKOHBI

COXpaHEHUsS B MeXxaHUKe"

https://m.edsoo.ru/32a4d1a0
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O0001IEHNE U CUCTEMATHU3aLHAS
3gagui 110 TeMe "OCHOBEI

bu6manorexa [IOK

154
MOJIEKYJIIPHO-KUHETHYECKOMN https://m.edsoo.ru/ed440ca8
Teopun"
O00011eHIE U CUCTEMATU3ALIUS
155 3HaHui 110 Teme "TepmoauHaMuKa Bubmiorexa LIOK
PMOA ' https://m.edsoo.ru/c63f7c10
TerutoBsie Maub!"
O0001IeHE 1 CHCTEMATH3AIAA
156 3HaHUM 110 TeMe "ArperaTHble bubmmnoreka [IOK
cocTosHus BeniecTBa. Pa3oBuIe https://m.edsoo.ru/1d36b5b1
nepexoab”
O0001IEHE 1 CHCTEMATHU3AIASA
157 3HAHUH 10 TeMe "DIIEKTPUUECKOE Bubmiorexa LHOK
" P https://m.edsoo.ru/3bf0def9
noJie
O000111eHIE U CUCTEMATU3AIIUSA
158 3HaHui 1o teme "I1oCTOSIHHBIN Bubmiorexa [IOK
. " https://m.edsoo0.ru/71453ee6
ANEKTPUICCKHI TOK
O0001IeHE 1 CHCTEMAaTH3AIAA
159 3Ha”Hu# 110 TeMe "TOKH B pa3InyHBIX Bubmiorexa LHIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06o01IeHNEe U CUCTEMATU3 AL bubmuoreka [JOK
3HaHUH 1o TeMe "MarautHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepsuEblil ypok. O000IIIEHHE U
161 CHCTIe)MaTm: pm{ 3HAaHUHU II0 TEME Bubmiorexa LHIOK
" B " https://m.edso0.ru/053e2248
DNeKTpOMarHuTHasE UHAYKIHS
PesepBHbIil ypok. O0001IEHNE U
P VP . bu6mmoreka [JOK
162 cUCTEMATU3aLMs 3HAHUH 10 TEME

"Mexannueckue Koineobanus"

https://m.edsoo.ru/d6310bfd
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PesepBHbIit ypok. O6001IeHre U

. bubnuoreka [IOK
163 CHCTEMATU3alUs 3HAHUHN 10 TEME
" " https://m.edsoo.ru/5e2bb83d
DIIeKTPOMAarHUTHBIE KOJICOAHUS
PesepBubIil ypok. O6001IeHE 1
164 CHCTEMAaTHU3aIUs 3HAaHUH 10 TEeME Bbubnunorexa [JOK
"MexaHn4YeCKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMAarHuTHbIE BOIHBI"
PesepBHbIit ypok. O600IICHNE T
165 CHCTzMaTmZLI[)mI 3HAHUM 110 TEME bubnnorexa [IOK
" " https://m.edso0.ru/52ad1603
OnTuka
PesepBHbIi ypok. O000IICHNE 1
P P . bu6mmorexa [IOK
166 CHCTEMaTH3alUsl 3HaHUI 110 TeMe htts://m.eds00.ru/5beclchs
"Ocuoser CTO" T '
PesepBubIil ypok. O6001IeHE 1
167 CHCTEMAaTH3alys 3HAaHUH 10 TeME Bbubnunorexa [JOK
"KopryckynsipHO-BOJIHOBOM https://m.edsoo.ru/f7¢59d38
Tyanu3m"
PesepBHbIit ypok. O600IICHNE T
P P . bubmuoreka [JOK
168 CHUCTEeMAaTHU3aIlUs 3HAHUH 110 TEME
" " https://m.edso0.ru/1f511654
®du3uka atoma
PesepBHbIit ypok. O6001IeHre U
169 CHCTEMaTH3aIysl 3HAaHUH 10 TeME bubmoreka [IOK
"®u3nka aTOMHOTO A1pa U https://m.edso0.ru/905c5ce0
3J€MEHTapHbIX YacTull"
PesepBHbIi ypok. O000IICHNE 1
PBHbI YD 3 BuGmmorexa [IOK
170 CHUCTEeMAaTHU3aIus 3HAHUH 110 TEME

"DnemMeHTsI acTpodu3uku”

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

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

» Gusuka. Mexanuka; yriyonennoe odyuenue 10 kinace/ Msikumes I'.51.,
CunsikoB A.3. OO01IeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxknmonepHoe odiectBo «M3aarenscTBo «IIpocBenienne»

» Guzuka. MonekynsapHas pusuka. TepmoanHamuka; yriayoieaHoe ooydaerue 10
kiacce/ Msikumies I'.51., CunsikoB A.3. OO1IecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «J[PODA»; AkimonepHoe odiectBo «M3aaTenbcTBo
«IIpocBemieHue»

» Gusuka, 10 kinace/ Msxkumes I'.41., byxosues b.b., Corckuit H.H. nox
penakiueii [TapdpentreBoit H.A., AkiinonepHoe obiecTBo «3maTrenscTBo
«IIpocsemenue»

» ®usuka, 11 kinace/ Makumies I'.J1., byxosues b.b., YUapyrun B.M. nox
penakmueii [TapdpenTreBoit H.A., AkinonepHoe ooimecTBo «l3maTeabcTBo
«IIpocseuenue»

"®uzuka.3amaunuk 10-11x1" /A.I1.PeimkeBuy, -ITocobue s o6mieodpa3oBar.
3aBeaeHuii- M.: "Jlpoga" 2022

Cnpapounuk mkoiabHuka "®duzuka ot A no A" /T. U. Tpodhumora- M.: "JIpoda",
2022

"®u3uka. Bee 3akonbl u popmyssl B Tabaunax.7-11ki./ B.J.MopkoTyH.- M.:

I'ymanutap. uzn. uentp BJIAZIOC, 2007



METOAUYECKHUE MATEPHUAJIbBI JISA YUUTEJA

®dusmka, 10 knacc/ Mskumes [.5., byxosues b.b., Corckuit H.H. ox
penakiueii [TapdpentreBoit H.A., AkiinonepHoe 00111eCTBO

«3narensctBo «IIpocBemeHune

dwusznka. Mexanuka; yriyoiaeaHoe ooyuenue 10 kmacc/ Maxumes [7.5., CunaskoB
A.3. O01IeCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY; AKllnoHEepHOE
obmectBo «M3natenbctBo «IIpocBemenue»

» ®uzuka. MonexkynspHas pusuka. TepmoanHamuka; yriayosienHoe ooyuenue 10
kiacc/ Msikumes I'. 4., CunsikoB A.3. OO11eCTBO ¢ OrpaHUYCHHOMN
OTBETCTBEHHOCTHIO «[[PODAY; Akinoneproe obmectBo «3naTenpcTBo
«IIpocsenieHue»

» ®usuka, 11 kimace/ Msakumies I'.J1., byxosues b.b., YUapyrun B.M. non
penakiueit [TapdpentreBoit H.A., AkiinonepHoe o6iiectBo «M31aTenbcTBo
«IIpocBenienue»

"®uzuka.3agaunuk 10-11x1" /A.IL.PeimkeBuy, -ITocobue miist o0ieoopa3oBar.
3aBeaeHuii- M.: "Jlpoga" 2021
Texnonorudyeckue kapThl ypokoB 1o yueOnuky I'.5.Mskumesa, b.b.byxoBiega,
H.H.Corckoro 10knacc ABrop-coctaButenb H.JI.Ilenareiiuenko; M3a. "Yuurens"
2019

"Vunmcsa pemrats 3agaun.®@usuka 10-11 knaceer”, A.M.Pomamkesnu , 13m.

"Ipoda"2004r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. https://resh.edu.ru
2.https://www.yaklass.ru/
3.https://uchi.ru/

4.http://eorhelp.ru/

5. http://www:.fcior.edu.ru

6. http://www.school-collection.edu.ru
7. http://www.openclass.ru/

8. http://powerpoint.net.ru/

9. http://karmanform.ucoz.ru/

10. www.spheres.ru






