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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ deneparuy,  peaqu3ylOIIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEeICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢uzuku yriayOJEHHOTO YPOBHSI IMO3BOJIAET pPeau30BaTh
3a/1a4yu MPOPECCUOHAILHON OpHEHTAIIMH, HAIIPABJICHO HA CO3/aHHME YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHaTBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  Haydno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3uKe HMEET NPUMEPHBIM XapakTep M MOXET ObITh
WCITOJIP30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX Pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (pU3Mku Ha YrIIyOJIEHHOM YPOBHE MpPH YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.



®du3rka Kak Hayka O HauOojee OOIMX 3aKOHAaX HPHUPOJIbI, BBICTYIAs B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkonpHbI Kype HU3HKN — cHCTEMOOOpa3yroImuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEHUEe (U3MYECKUX 3HAHUU ONPENEIWIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydyaromierocsi, B (POpMHUpPOBaHUE YMEHUN NPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopui. BenymumM B Kypce sBIsieTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOWIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpHM M 3akOoHOB. lIpm 3TOoM paccmarpuBarorcss Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJiep:kaHusi MporpaMMsbl 1Mo PU3MKE JOJKHO OBITh MOCTPOEHO HA
IPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHOro mporecca. [ yriyOnéHHoro
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIIOYAIOMIETO (DPOHTANBHBIE YYCHHUYECKHE OIBITHl MPH HU3YYEHWHU HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QHU3MYECKOro TMpakThukymMa. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus pazzgena (temsl). IIpu sTom moa pabortamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme 1no (¢usnke cuCTeMa YYEHMUYECKOIO SKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MpaKTUKyMma MpPEACTABICHA €IMHBbIM NepeyHeM. BriOop
TEMATUKU IS 3TUX BUAOB YUYCHUUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIAJICHHE OOYYAIOIMIMMHCS YMEHUSMH TIPOBOAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHSI, HUCCIICNOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacd€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4dl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeAcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIEUeHHIO yueOHOTO Tpoliecca Kype (U3MKUA YTiyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00I1ero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MpOrpaMMme II0
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMme 1o (PU3MKE KIIIOYEBBIX JAEMOHCTpAUUiA s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOyvaromuxcsa. TeMarndyecKue KOMIUIEKTBI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPUIA.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUs U (HOPMHUPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HaIlpaBJICHUU.

JlocTikeHne 3TuX 1elield 0oO0ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHWUKY,  MOJEKYJISpHYI0  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE U JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOGHHE CIIOCOOOB PpEIICHUs Pa3IMYHBIX 33Jad C SIBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUIsI Pa3BUTHS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuUTHE UHTEpEca K cepam npodecCHOHAIBHON MeATeTbHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3uka» Ha YpOBHE CpEAHEro OOIIETro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JElaeT BBIOOP
MPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYaIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMit  (U3NYECKUX  BEIMYMH  (a0COJIOTHAs W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons m mecto ¢u3uku B (GOpMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBOM naboparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCHMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBonuHeniHoe  nBukeHHe. J[BMKEHHME MAaTepUAIIBHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KACaTEIbHOE (TAHTCHLUAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHONW 3aBUCHUMOCTH MEXAY J1aJbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia oOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBoii 3akoH Hprorona. MHepumansHbpie cucteMsbl oTcu€ra. lIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpaguueckod MmuUpoThl. JIBUXKEHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAIBbHBIX TOUYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBiieHMEe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOYKH.



[loTeHnManbHplE W HENMOTEHUMANbHbIE Cuibl. [loTeHImanpHass >SHeprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JI€ OJIHOPOJIHOTO Iapa (BHYTpHU M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACATbHOM >KUAKOCTH KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBWKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozenei. Macca u pasMmepbl Mojekyn (atomoB). KonumyecTBO BeliecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HaealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUXKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYNATEILHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJCAIHHOrO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KMHETUYECKOU dHEpPruei MocTynaTeIbHOro TeIIOBOIO IBUKEHUS €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomMeTp, nmojaydeHue HanoMmatepuayioB. [Ipodeccun nHKEeHEp — XUMUK, UHXKEHED
— ¢usuk. CaMapckuii HallMOHAJIBHBIM HCCIEAOBATEIILCKUN YHUBEPCUTET WMEHU
akagemuk C.I1.KopoJiena.

Hemoncmpauuu.

Mopenu nBUXEHUS YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JBUKCHUS.

Huddysus sxuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKux peneTox.

Hab6nronenue u riccieroBaHue U30IMPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

HccnenoBanne Tporiecca YCTAaHOBJICHHUSI TEIUIOBOTO PAaBHOBECHUS TIPH
TeII000MEeHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJOBAHO HCIOJIb30BAHHE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoOro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMHYECKON cUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl



TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEJIHUE 3HAYEHHS BEJIMYUH, ONHUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TepmoauHamMukd. (CaMONpPOU3BOJIBHAS — pelaKcalys
TEPMOJIMHAMHYECKONW CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wHIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMa YpPaBHEHUM:
ypaBHeHHe MenaeneeBa—KianepoHa W BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUs IPUMEHUMOCTH 3TOM MOJENH: HU3Kasl KOHIEHTPALMs YacTHIL], BHICOKHE
TeMIIepaTypbl. BelpakeHue i1 BHYTPEHHEH DHEPTUM OJHOATOMHOIO MJI€AJIBHOTO
rasa.

KBazucrarnueckne U HECTaTUYECKHE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOJUHAMUKe. Beruncienne paboTel o rpaguky
npoiiecca Ha pV-auarpamme.

Temonepenayua  kKak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTteMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIUTIOEMKOCTH BEHIECTBA. YpaBHeHMe Maliepa. YenbHas TEIUIOTa CrOpPaHUs
torymBa. Pacu€r KkonuuecTBa TemgoThl mpu Teruionepenade. I[lonstue 00
aamabaTHOM IIpoIriecce.

[lepBblli 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss osHeprus. Kosmuectso
TEIJIOTBI W paboTa Kak  Mepbl M3MEHEHUSI BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOW CHCTEMBI.

BTopoii 3akOH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: Yepes
3aJlaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
eMHCTBEHHAs aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJWHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO NepeaTh TEIIOTY OT OoJiee XOJIOAHOro Teja K 6ojiee HarpeToMy 6e3
komriencarmu (Kiaysuyc). HeoGpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[Tpuniumnel aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOLIEH CPEe.IbI.

TexHu4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
IIOJIyYCHUE CBEPXHU3KUX TEMIIEparTyp, YTHIM3ALUSA «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TETNIOBOTO HACOCA, YTUIIM3AIUS OMOOPTaHMYECKOTO TOTLTUBA IS
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUHU.

Hemoncmpauyuu.

W3MeHeHne TemnepaTypsl IpU a1uabdaTHYECKOM PaCIIUPEHHUH.



Bo3ayuiHoe orauso.

CpaBHeHUE yACNbHBIX TETNIOEMKOCTEHN BEILIECTB.

Crioco0bl M3MEHEHHUS BHYTPEHHEH YHEPTUU.

HccnenoBanue agqnabaTHOrO Mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOrO mpolecca.

N3ydeHne B3aMMOCBA3U DHEPTHU MEKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIEPATypPhbl KUTICHUS HKUTKOCTEH.

Tema 3. Azpecamnivie cocmoanus éewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u KoHAeHcauus. VcmapeHue W KumneHue. Y jelbHas
TEIUI0Ta MapoO0OpPa30BAHHUS.

HachllienHble W HeHachlllleHHble Mapbl. KaudecTBeHHass 3aBUCHMOCTh
IUIOTHOCTH M JABJICHHSI HACBILIEHHOTO Napa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraminueckue u amopubsie Tena. AHU30TPONHS CBOWMCTB
KkpuctaiuioB. [lmaBneHne u Kpuctaimms3auus. YJIEJIbHAas TEIJIOTA IUIABJIEHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacuMpeHue XKUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
pacmvpeHre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK IPUUYMHA
TEIUIOBOTO PacClIMpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MMEPEXOIaX.

YpaBHeHuUE TEII0BOTO OajiaHca.

[ToBepxHocTHOEe HaTspKeHHE. Ko3(p(UUMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusie siBnenus. J{aBieHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuYecKue yCTpOMCTBA U  TEXHOJOTMYECKHE MPOLECCHI:  KHUJKHUE
KpPHUCTaJUIbl, COBPEMEHHbIE MaTEPHUAIIbI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiicTBa HACBIIIEHHBIX NAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.



OMBITHI C MBUIBHBIMU TJIEHKAMU.

CmauuBaHue.

Kanumisipasie ABiIeHUS.

Mopenu HEHbFOTOHOBCKOW KHUJIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS )KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX MTapOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3/yXa M OILIGHKa Macchl MapoB B
IIOMEILECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monynst FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CUJIBI.

Paznen 4. DiaekTpoauHamMuKa.

Tema 1. dnexmpuueckoe noie.

OJNeKTpu3alus Tel U €€ MpOSBICHMS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOJHHKHU.
DOneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyrnoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3aPsIbl.

Hampsox€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiid  3apsa. Jluawum
HaIpPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO IMOJNSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMaN 3MEKTPOCTATUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAIOB ISl  JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[IpyHIMT CyNIEpNO3ULNN PIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. [losme paBHOMEpPHO 3apsKEHHOMU
OECKOHEYHOM IUIOCKOCTU. KapTuHbBl JMHUI HANpsyKEHHOCTH O3THUX MOJEH H
HKBUIOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B IEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.



JIupnekTpukn B DJIEKTPOCTATUYECKOM  mosie.  JluanekTpuyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

Kongencatop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE CoOeTMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHNE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM IOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
IEKTPOMETP, DJIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE DJIEKTPONpUOOpPOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEeKTpUYECKOE N0JIE ABYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOUIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3IeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX Tell.

HabGnrogenue npeBpalleHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3yueHne npoTeKaHus TOKa B LIETIH, COAEpKAaIIeil KOHIEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIMAJIOB (HampsKEeHUs ) npu
MOCJIEIOBATEILHOM COEIMHEHUU KOHIEHCATOPOB.

HccnenoBanue pa3psaa KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpuUiecKuili mok.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTO Toka. McTouHMKM
toka. Hanpsokenue U u DJIC é&.

3akoH Oma 1 ydacTKa 1enu.

DnexkTpudeckoe CONPOTHUBJICHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJWHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
VY nenpHOE CONPOTUBIIEHUE BEILIECTBA.



[locnenoBarenbHOE, MapAJLIEIBHOE, CMEIIAHHOE COCIMHEHUE MPOBOIHUKOB.
Pacuért pa3BeTBnEHHBIX dneKTprueckux menei. [Ipasuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyms—Jlenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHHUE HMCTOYHHMKAa TokKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHueE.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHU4ecKue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPSDKEHUS JUIL PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIICHHUS PU IIOCTOSIHHOM
HaIPSHKCHUM.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3ampIkaHNe TalbBaHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHus UCTOYHUKOB Toka, JJIC GaTapeil.

HccnenoBanre pa3sHOCTH MOTEHLMATIOB MEXIY IMOJIIOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAeIbHOro CONPOTUBIIEHUS ITPOBOIHUKOB.

HccnenoBanve 3aBUCHUMOCTH CUJIbI TOKAa OT HANpPsDKEHHS Ul JIaMIIbI
HaKaJIMBaHUSI.

VYBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepennie D/IC 1 BHyTPEHHETO CONMPOTUBIICHUS UICTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CWJIBI TOKA B IIEMN.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHHMKA TOKA OT CHJIbI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.



OnekTpuyeckass MNpPOBOJUMOCTh  Pa3JUYHBIX  BEIIECTB.  DJIEKTPOHHAA
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHS METAJJIOB OT
TeMiiepaTypbl. CBEpXIpOBOANMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKWY. CoOcTBeHHasT U MpPUMECHasT  IPOBOJUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes I AIEKTPOIHN3a.

DJIeKTpUYEeCKHiI TOK B razax. CaMOCTOATENbHBI M HECAMOCTOSTEIbHBIN
paspsl. Pa3nmuyHble TUIIBI CAMOCTOSATENBHOTO paspsiaa. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30pas3psaHbIe
JaMIlbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJIyIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MEIH,
BBIIUIABKA AJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHSL.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHHE MPOBOJIMMOCTU METAJIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HaoGmronenne amexTpoiusa.

W3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS  TEPMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

CnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYHUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

MexnpeaMeTHbie CBA3M.



Wzyuenne kypca ¢usuku yrayonaéaHoro ypoBHs B 10 kiacce
OCYILECTBIIETCS C YYETOM COJAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, TeoTpadu U TEXHOIOTHH.

Mesicnpeomemusie NOHAMUSA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBJICHUE, HAy4YHbIA (DaKT, rumotesa, (u3MUecKass BETUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

Bbuonozua: mexanuueckoe ABUKEHUE B KUBOU npupone, auddysusi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KAlTMJUIIPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUUECKHE SIBJICHUS B KUBOUM MPUPOJIE.

Xumua: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IOJYyYEHWE HAaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKUE KPUCTAIUIBI, JIEKTPHUUECKHUE
CBOICTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALIMS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

T'eozpaghus: BnaxxHOCTh BO3TyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLHHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYrHE€), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IOJIyYEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAaHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE IPUOOPHI, T'aJIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Macnummnoe noe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB W MPOBOJAHUKOB C  TOKOM.
MarnutHoe moJsie. BekTop MarHuTHOW WHAYKUMHW. [IpyuHOMI Cyneprno3uuuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.



Cuiia Amnepa, e€ HalpaBJICHUE U MOYJIb.

Cuia Jlopenua, €€ HanpaBiaeHUE U MOJYJIb. JIBUXKEHUE 3apsSAKEHHON YaCTHUILIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabora cuiel Jlopenna.

MaruuTtHoe nose B BeuiecTBe. @eppOMArHeTUKH, Napa- U JUaMarHeTUKH.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHUYECKUE IPOLIECCH: MNPUMEHECHHUE
ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUuTOB, TECTEP-MYJIbTUMETD,
AIEKTPOJABUTATENb SIKOOW, YCKOPHUTENIM »3JIEMEHTapHbIX dYacTul. JlocTmxeHus
Mononablx ydyeHbix Camapbel. CaMapCKuil HalUWOHAJIBHBIA HCCIEN0BATEIbCKUN
yHuBepcuTeT uMeHu akagemuka C.I1.Koposesa.

Jemoncmpayuu.

Kaptuna 7uHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KaptuHa nMHUI MarHUTHOM MHAYKLUY TOJIS JUIMHHOTO IPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

Habmroienue nBUKEHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanye MarHUTHOTO 1011 TIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccenenoBanye NeUCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIMKA HA OCHOBE M3MEPEHUS CUJIbI AMIIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
uaaykuuu. OJIC wHAYyKIMU. 3aKOH SIEKTpOMAarHUTHOM uHAYKuuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

O/1C umHAOyKuMyM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTHM B LENH IOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

OHeprusi MarHUTHOTO OJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.



TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECChl: WHAYKIIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JIEKTPU3ALNU T MPU ABUKEHUU B MArHUTHOM T10JI€
3emun.

Jemoncmpayuu.

HabGmronenue siBjeHUs 3J1IeKTPOMAarHUTHOM UHYKIIUU.

UccnenoBanne 3aBucumoctd IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[TameHrie MarHuTa B aTFOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHNE CaMOMHIAYKIIUH.

Hccnenosanne 3apucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIHAH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znea 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEepruu). BeiBoj
JTUHAMUAYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIOaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

AmMmutyaa u ¢asza kojgebaHui. CBsi3b aMIUIMTYIbl KOJEOAHU HCXOAHOU
BEJIMUMHBI C aMIUTUTYJJaMU KOJICOAHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m dacrora koneOanwii. Ilepwon Mambix CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YeCKoro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWN TPYKUHHOTO
MasiTHUKA.

[Tonsatue o 3aTyxammux KojebdaHusx. BeiHyxneHHbIe Kojebanus. Pe3oHaHc.
Pe3onancHas kpuBasg. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOITMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaydelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0e0aTeTLHOTO IBUKCHHUS.

Habmroienne He3aBUCMMOCTH MEepHo/ia MallbIX KoueOaHuil rpy3a Ha HUTU OT
aAMILUTATYIBI.



HccnenoBanue 3aTyXarmux KoJieOaH!il ¥ 3aBUCUMOCTH IEPH0/1a CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanue koseOaHWU TIpy3a Ha MACCHUBHOM MPYXHUHE C ILENIbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

HaOnronenue pezoHanca.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepenne mnepuoja CBOOOJHBIX KOJIEOAHUN HUTSAHOTO W MPYKUHHOTO
MasiITHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B X0 KOJIeOaHU Ha yIIPYyTOM MO/BECE.

N3yyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[TpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY 1Bl 3aTyXaOIIMX KOJIeOaHUH.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

Tema 2. InexkmpomazHumHnele Korebanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemenHbIii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JeCTByIOIEE 3HAUYEHHWE CHUJIBI TOKAa W HaNpsHKEHUS MpH pa3iudHoil dopme
3aBUCUMOCTH MEPEMEHHOIO TOKA OT BPEMEHH.

CuHycoMIanbHbI NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Wneansubiii  Tpancopmatop. IlpousBonactBo, mnepegaya U MoTpeOIeHUE
DIEKTPUYECKON IHEPTUU.

DKOJIOTMYECKHE PHUCKKM TpU MPOU3BOACTBE 3ieKkTpodHepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUMHUU JIEKTponepeaay.

Jlemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHHUHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.



['enepaTop He3aTyXalOUIMX AJIEKTPOMArHUTHBIX KOJIeOaHUI.

Mopens 3JIEKTPOMarHuTHOTO Te€HEPATOopa.

By IeHHbIE CHHYCOUJATbHBIE KOJICOaHMUS.

Pe3ucrop, kaTylka MHIYKTUBHOCTH M KOHAEHCATOpP B LMW MEPEMEHHOIO
TOKA.

Pe3onanc mnpum mnoOCIEOBATEIBHOM COECAMHEHWUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHY Y KOHJIEHCATOPA.

Y cTpoicTBO M MPUHIMI ACHCTBUS TpaHCchopMaTopa.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yuenne tpanchopmaropa.

HccnmenoBanne MEpEMEHHOTO TOKA 4Yepe3 ITOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmroienue 31eKTpOMarHUTHOTO pe30HaHCa.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMazHUMHbLE 0JIHbL.

Mexanndeckue BOJIHBL, YCJIOBUA HX pacnpocTtpaHeHus. llomepeunsie wu
IIPONOJBHBIE BOJHBL. [lepuon, CKOpOCTh paclnpoCTpaHEHHs W JUIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, UHTephEepeHUus U
U pakiys.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolicTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3aiys, uHTepdepeHuns u qudpakums.

[ITkama 3neKTPOMAarHUTHBIX BOJIH. [[prMeEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIIBI PaIMOCBS3U U TENEBUACHUSA. Paqnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE INPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
YJIBTPA3BYKOBas JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOOJIbHBIX BOJIH.

KoneGmaromeecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u qudpakiini MEXaHUYECKUX BOJIH.



AKyCTHYECKHI1 pe30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPaKEHHE,
peoMIICHUE, MONSIpU3aLus, AMPPaKIus, UHTEPPepeHIus.

Oo6napyxeHue nHPPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUEHHUH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

W3ydeHue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIl HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
10ckoM 3epkane. Chepuueckue 3epkaa.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MMOKa3aTeNb
npenomiieHus. OTHOCUTENBHBIN MMOKA3aTeb NpesioMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETa U COOTHOLIEHHE [UJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
4yepes3 rpaHully paszenna IByX ONTUYECKUX CPEeN.

Xon nydeit B mpusme. [ducnepcust cera. CrioxHbId cocTaB 0€l0ro CBeTa.
IBerT.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparomue W pacceuBaromde JUH3bL. ToHKas JuH3a. DOOKyCcHOe
paccTOsIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUSL TOHKOWU C(EepUYECKOl JMH3bI OT €€ TeOMETPUH M OTHOCHTEIBHOIO
II0KA3aTeJIs PEIOMIICHUS.

®opmysia TOHKOU JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

Xox Jiy4da, MPOLIEAUIETO JIMH3Y IIOJ MPOU3BOJBHBIM YIIIOM K €€ TJIABHOMU
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
cOOMpAIOIUX U PACCEUBAIONIMX JMH3aX U UX CUCTEMAX.

Ontuueckue nmpudopsl. Paspemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontuka. Wutepdepenuuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepsl Kilaccuueckux
UHTEP()EPEHIIMOHHBIX CXEM.



Hudpaxmus ceta. dudpaxuumonnas pemérka. YcioBue HaOM0IECHUS
[JIABHBIX ~MAaKCUMYMOB TIpH  MAJCHAUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuzarus ceera.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMUECKHE IMPOILIECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MHUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npeaoMIieHUs CBETA.

Habnrogenue nojHOro BHyTPEHHETO OTpakeHus. Mozenb CBETOBOA.

HccnenoBanre Xo0Ja CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONApaIEIbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenune natepdepeHinu cBera.

HaOmnroienre 1BeTOB TOHKUX TIEHOK.

Hab6monenune nudpakxium ceera.

N3yuenue nudpakiinoHHON PEIETKY.

HaGmronenne nudpakiilmOHHOTO CIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[TpumeHeHne moIAponI0B ISl U3YUYCHHS] MEXaHUUECKUX HaIPSKECHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanrie 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne PoKyCHOTO PaCCTOSIHUS pacCEUBAIONTUX JIMH3.

[Tonyyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.

[ToydueHne n300paXKeHUsI B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUIECKUX CHCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIINN 1 TOISIPU3AITIN CBETA.

W3y4yenune nonspusamnuu cBeTa, OTPKEHHOTO OT MOBEPXHOCTH IUAJICKTPHUKA.

N3y4yenne nHTEpPEPECHINH JIA3EPHOTO M3IYYCHHS Ha IBYX IIEIISX.

Hab6nronenue nucnepcuu.

Hab6mronenue n uccnenoBanue AUPPaKImOHHOTO CIIEKTPA.

N3mepenue InMHbI CBETOBOU BOJIHBI.

[Tomy4yenune criekTpa U3IMy4eHHUsS] CBETOIMO/A MPU MOMOIIN AUPPAKITMOHHOM
PEIIETKMU.



Pa3zaes 6. OcHOBBI ClIelIHAJIBHON TEOPUH OTHOCUTEIBHOCTH.

['panunbpl  NMPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEeUaTbHOW TEOPUH OTHOCUTEIIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOH  uHTepBal. [IpeoOpaszoBanust  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILIEHUE JIIMHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIbI.

CBs13b MaccChl C SHEPrUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MTOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOUECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSXKEHHBIX YaCTHIL.

Y4yeHn4eCcKui IKCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI, TPAKTHKYM.

OnpeneneHne UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-6011060ii oyaausm.

PaBHOBEeCHOE TEIIOBOE M3JIydYeHUE (M3JIyuyeHUE aOCOTIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. 'unores3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotoadpdext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Oitamreitna s potodddexra. «Kpacnas rpanuiay gportodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBETa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarolryto moBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMcTBa yactul. Bonnel ne bpoiuid. JInvuHa BosiHbl e bpoins u
pasMepbl 00JacTH JIOKaIW3aluu ABWXKYylIelcsa yactuubl. KopmyckymnspHo-
BOJTHOBOU Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTAILIAX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuUeCKHEe YCTPOWCTBA M TEXHOJIOTHUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHeUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®doTor(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauop.

Conneunas Gartapes.



Yuenuueckuit saxcnepumenm, nadbopamopnuie padbomoi, npaKkmuKym.

Hccnenosanue poropesucropa.

N3mepenne nmoctostaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.

HccnenoBanye 3aBUCHMOCTH CUIIBI TOKA YEPE3 CBETOANO OT HAIIPSKCHUS.

Tema 2. Qusuka amoma.

OneITBl IO KCCIEAOBAHUIO CTpoeHWs aroma. [lmaHerapHas monenb aToma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u norsiouieHre (HOTOHOB NP MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOU.

Bune! ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE H3Iy4ueHHe cBeta. Jlasep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOMN), Ja3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue IMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIONIUX YACTHL.

Onpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HabGnrogenue TMHEHYaToro CuexkTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa U IJ1EMEHMAPHBLIX YACMUY,.

Hyxnonnas moxpens siapa ['eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Alnbda-pacnaja. DNEKTPOHHBIH M TO3WTPOHHBIN Oera-
pacnaz. ['amma-u3imydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPHUPOJE.
CBoOiICTBa MOHHU3UPYIOLIETO M3IyYCHHs. BIusHME paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QoH n3nydeHus. Jlozumerpus.

DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Anepurie peaknuu. [enenne u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl pPa3BUTHUSA
SAIEPHOU YHEPIETUKMU.

MeTtonb!l peructpanuu U UCCIEIOBAHUS SJIEMEHTAPHBIX YaCTHULI.

dyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CranpapTHO Mozenn. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®usznka 3a npenenamu CraHmaapTtHol Moxaenu. T€MHas maTepus U TEMHas
DHEPTHUS.



EnunctBO dusznueckoit KapTHHBI MUDA.

TexHn4eCKre yCTPOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsl ToMorpadus.

Yuenuueckuii 3kcnepumenm, n1abopamopusie padomol, NPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM QoTOrpadusim).

HccnenoBanre painoakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pasznen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOQU3HKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUH. [IprMEHUMOCTh 3aKOHOB (U3UKK IS OOBSACHEHUS MPHUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTpOHOMHYECKUX HcciieqoBaHUl. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIBI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BUIAUMOE
JIBIDKCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CostHIa U 3BE3/I.

3BE3/1bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CcTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapsl. UEpHBIE ABIPHI B SApax
rajakTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PenmMkToBOE U3ITyYeHHE.

Macmrabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HEOAa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPUIIOKCHHUH JJIsT OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JIyHbI, IJIaHET, TYMaHHOCTEM W 3BE3IHBIX
CKOIUICHUU.

Pu3nYecKuil MPaKTUKYM.



CriocoObl n3MepeHus: GPU3NYECKUX BETUUYHH C MCIOIb30BAHUEM aHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OueHka rpaHul] HOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nyecKux BEIMYWH, MPOBEpPKa MPEAJIOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
7abopaTopHbIE pabOThI, MPAKTUKYM).

O6001maronee NOBTOPEHUE.

O0o061ieHne u cucTeMaTH3alus Coep KaHusl pa3ienoB Kypca «MexaHukay,
«MonexynsipHast pu3rMKa U TEPMOAUHAMUKA», « DNEKTpoaAuHaMuKay, «Konedanus
U BOJHBI, «OCHOBBI CIHEIMAIBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
¢duznka», «JIEMEHThl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3ukm u acTpOHOMHH B 3KOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3MKH
M aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUEHUE ONMMUCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIbBHOM UM  MPOTHOCTHYECKOW  (DyHKIIMIA
bu3ndeckoil Teopuu, poiib GU3NIECKON TEOprr B (POPMUPOBAHUH MPEACTABICHHIMA
0 (u3NUYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KapTHUHBI MUpPA B 00OIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbie CBA3M.

N3yuenune kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
no3HaHuA: SBICHHE, Hay4yHbId (aKT, rumnoresa, (pU3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast J1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1€CTBO. BEKTOphI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3nMeMeHTapHBIX (GyHKIWNA. [Ipu3Haku mOMOOWSI TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIC
JBW)KCHUSI B JKUBOW MNPUPOAE, OHKOJOTMYECKUE PHUCKU TpU MPOU3BOACTBE
AIIEKTPO3HEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBasi JMAarHOCTMKAa B MEIWLIMHE, ONTUYECKHE SBJICHUS B JKUBOU
IIPUPOJIE.



Xumusa: CTpOCHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTYpPa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHau3.

T'eozpachusa: wmarHuTHblE MTOJIOCA 3€MIIM, 3QJI€KH MarHUTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHUE TOCTOSHHBIX MArHUTOB, AJIEKTPOMArHUTOB,
ANEKTpOABUTATENb SIKOOM, TeHepaTop MEPEMEHHOI0 TOKA, WHAYKIMOHHAS MEYb,
JMHUAU 3JIEKTpONepeaay, 3JIEKTPOABUraTeb, paiap, PAAUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOCKIIMOHHBIN amnmapar, BOJIOKOHHAsI ONTHKA, COJIHEUHAsl OaTapes, CyTHUKOBBIC
MPUEMHUKHU, AJI€pPHASI SHEPTETUKA U YKOJIOTHYECKUE ACTIEKThI €€ pa3BUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIICHHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IHIHbIM chepaM npodecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKpPYXalOIIEH cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el cTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh Hay4YHON TEPMUHOJIOTHEH, KIFOUYEBBIMHU MOHATUSMU U METOJaMU
buznueckoil HayKu;



BJaJIeTh  HABBIKAMU  y4e€OHO-HUCCIENOBATENbCKOM U MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHUIO PAa3IMIHBIX METOI0B MTO3HAHMS,;

BJIQJICTh BUAAMH JCSITCILHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyaJH3WpOBaTh 3ajauy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIIeHNUS;

aHaAJIM3UpPOBaTh IIOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3NKE B TPAKTUYECKYIO OOJaCTh
KHU3HEICSITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIAJE€Th HABbIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUECKOTO COJAEPKAHMS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK H BO BHEYPOUYHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
WH/IMBU1yaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeeNsTh poJid ¢ Y4€TOM MHEHHM YYaCTHUKOB, 00CYX/AaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIISATh  ITO3HABATENIBHYIO  JESATEIBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PHUCKA W CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWsS,  BKIIOYAKOIIETO  CIIOCOOHOCTh  TOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCThH aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh  AMOIIMOHAILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonmy oOyuenuss B 10 knacce mpenMeTHBIE PE3yNbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUN:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITUYECKOM cdepax NedaTebHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (HU3UUYECKON TEOpUu B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IpOLIECCOB (SIBJICHMI): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajieHue, abCoNOTHO ynpyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paziuyarh yCiOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
OHEPrUHu, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHUYECKOW 3HEepruu,
YCIIOBHSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUsl SHEPIHH B TEIUIOBBIX IMPOLECCax), MPU 3TOM HCIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTPUYECKOW Lenu, 3akoH Jxoyisa—JleHna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJEHUE, IIOTEHUUAJIbHAs DJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprust ynpyrod nedopmauuyd NPYKUHBI, KOJMYECTBO TEIJIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; ANEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO IO,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIMPOTHUBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nuddys3usi, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BETMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI IO pPe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHbIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MoOAeNM, OTBedaroued TpeOOBaHUSIM 3aJlauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYUEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAayKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3UILMI 3KOJOrM4eCKON O€30MacCHOCTH, NMPEACTABIEHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHSTHh pa3jMyHbIe COcoObl paboThl ¢ MHbopManuen (PU3NIECKOTro
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHUE pacCCMaTPUBAEMO MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCST YMEHUI:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJIb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIHHOM, CUCTEMATU3UPYIOIEH,
OOBSCHUTENTFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoit Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nuecKkoil KapTHHE MUpPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B 00ILEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TAPMOHUYECKUE KOJIeOaHUs, MAaTeMaTUICCKUI MasTHUK,
UJCTbHBIA TIPY>KUHHBIA MASTHUK, TAPMOHUYECKUE BOJIHBI, WJICATHHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JTUH3a, MOJIeTICl aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOONIMI XapakTep (PyH/IaMEHTAJIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAM3UPOBATh U OOBICHATH DJCKTPOMATHUTHBIC MPOIECCHI M SBICHUA,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CICUUAIIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCHUTEJILHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YHCEN W IHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apsl A1Ipa, SHEPTHUSI CBA3U SApa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300pakeHne, CO3JaBaEMOE MIIOCKUM 3€PKajIoM, TOHKOW JTMH30,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOIONNHN 3BE3N U BeeneHHoil;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznyeckux BeIMYMH B BHAE TpadukoB C y4€TOM aOCOTIOTHBIX
MOTPEIIHOCTe  M3MEPEHHUH, JenaTb BBIBOJABI MO  pe3yibTaraM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIJI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia 0€30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW W HEIBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
MPOBOANTH PAcu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS,

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH MpoLieccaMu, C
MO3UINI 3KOJOTUYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAIBLHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM M TEXHOJOTMH JUId JaJbHEUIIETO pPa3BUTUSA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMaK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMyr0  HMHQOpMAlMI0 U OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

HPOSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYMIIbI B pEUICHHE paccCMaTpuBaeMoil poOIeMbl;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 1 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHU 5 https://m.edso00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK
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MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Dmextpirieckoe moe 24 ! https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 1 https://m.edsoo.ru/fL6b6847
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 1 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 16
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 1 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue konebars 10 1 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 1 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso0.ru/39859ef1
Htoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM Ayanu3m 15 bubmorexa LHOK
| PHYCIYIAP o https://m.eds00.ru/39859ef1
bubmuoreka [JOK
. 1
42 r3mica atoma > https://m.eds00.ru/39859ef1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 1 bubnmoreka [JOK
' YJaCTHII https://m.eds00.ru/39859¢f1
Htoro no paznemny 25
Pa3nea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
bubmuoreka [JOK
. 1
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859ef1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.edso00.ru/39859ef1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 10 16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne JlaTa nudpoBbie
Tema ypoka Kourpoabsnbie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 Ouszuka — pyHgaMeHTaIbHas HayKa O 1 bubnnorexa [JOK
IIPUPOJE https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 bubnunoreka LIOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
3 no3HaHus npupoasl. Habmronenue u 1 bubmmorexa [JOK
PHPOIBL https://m.eds00.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 Crnioco0rl n3mMepeHus: GPU3NYECKUX 1 bubmuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOTIOTHAS M OTHOCUTEIbHAS
5 MOTPELIHOCTH U3MepeHuil pusnueckux 1 bubmorexa LOK
P P https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenupoBanue B pusuke. Ponb u
6 MecTO (pU3UKU B POPMUPOBAHUU 1 bubmmnoreka HOK
COBPEMEHHOW HaAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B NMPAKTHUYECKOU JIEATETbHOCTH JIOIeH
Mexannueckoe aBmwxenue. Cucrema
7 otcueta. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MeXaHu4yecKoro asumxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Pangnyc-BekTop MarepuaibHOM TOUKH, 1 bubnuotexa [JOK
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€ro MpOCKIHUU HAa OCHU KOOpJAUHAT.

Tpaekropus. [lepemenienne. CKOpoCTb.

Hx IIPOCKIMKU HAa OCH KOOpAMUHAT

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

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edso0.ru/89ba7190
JBUKCHUS

10 CnoxxeHue nepeMeIIeHuii U CKOpOCTE. bubnnorexa [JOK
Pewmenne 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe ABMKEHUE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsmonuHeiHOe TBUKEHHE C https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHENHOTO IBUKEHUS C bubmorexa HOK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue

13 CBOOOJHOrO MaJieH!sl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpapuKu

14 JIBr>keHue Tena, OpOIIeHHOTO MO/ bubmuoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe aBuxeHue. Jprxenne
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopoctb. [leprnoa u yactora. bubmmorexa [JOK

https://m.edsoo.ru/33196fbe
LleHTpOCTpEeMHUTENBHOE U TIOJIHOE
YCKOpEHHUe
16 O060611eHue TeMbl "Kunemaruka" buGnnorexa [JOK

https://m.edsoo.ru/1242f32e
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IIepBb1if 3ak0oH HproTOHA.
WHepunanpHble CUCTEMBI OTCUETA.

bubnunoreka LIOK

17 [Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie cUCTEMBI OTCUETA
18 Cuiia. PaBHOIEHCTBYIOIIAs CHJIa. bubmmoreka [JOK
Bropoii 3akon HeroTrona. Macca https://m.eds00.ru/141d3837
19 B3aumoneiictue ten. Tpernitl 3aKoH bu6nmoreka IIOK
Herorona https://m.edsoo.ru/57dba505
20 KontponbHas pabora
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh IPABUTAIIMOHHON U bubnnorexa [IOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOHN Macchl
99 Cuiia TSKeCTU U yCKOpEHUe bubnnorexa [JOK
CBOOO/IHOIO Na/IEHU https://m.eds00.ru/22757f26
JIBr>keHre HeOeCHBIX Tell U MX
93 HCKYCCTBEHHBIX CITyTHUKOB. IlepBas bubmmnoreka HOK
KOCMMYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa
bubmmoteka IIOK
24 Cuna ynpyrocth. 3axo I'yka. Bec rea https://m.edso0.ru/0ae2cd84
Cuna tpenus. [Ipupona u Buas! cun bubmmnoreka HOK
25 TpeHus. [[BUkKEHNE B )KUAKOCTHU U Ta3e https://m.edsoo.ru/1fa86499
C YY4€TOM CWJIBI CONIPOTUBIIEHUS CPEMbI https://m.edsoo.ru/2ch29676
26 JaBnenue. I'mapocrarnueckoe bu6muoreka [JOK
nasinenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEJIO. bubmmoreka [JOK
27 [TocTymarenbHOE U BpamareabHOe bubnmnorexa [JOK

ABMXXCHUC TBEPAOr'O TCla

https://m.edsoo.ru/2b95d57e
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MoMeHT cuiIbl OTHOCUTEIBHO OCH

bubnunoreka LIOK

28 Bpaienus. [1meuo cuibl https://m.edsoo.ru/653d3459
Crnosxenue cuil, NpUIOKEHHBIX K

29 TBepaoMy Teny. LleHTp TskecTu Tena. bubmunoreka [JOK
VYcoBus paBHOBECHS TBEPJIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs

bu6nmoreka IIOK

30 Pemerme 38724 https://m.edsoo.ru/dclcaacO

31 O06o00meHue Tembl "JlMiHAMUKA. bubnuoreka [{OK
Craruka TBepaoro tena' https://m.edsoo.ru/9f5a574c
Nmnynsc MmaTepuanbHON TOYKH,

32 CHCTEMBI MaTepUATBHBIX TOUEK. LIeHTp bubnuoreka [{OK
MacC CUCTEMBI MaTEPUAIbHBIX TOUYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBU)KEHUU LIEHTpa Macc
NMnynbc cuiibl 1 ”3BMEHEHUE UMITYJIbCa

33 Tena. 3aKOH COXpaHEHHS UMITYJIbCA. bubamorexa LOK

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

PeaktuBHOE ABMKEHNE
MoMeHT uMIysibca MaTepHATbBHON

34 To4ku. [Ipencrasienue o coxpaHeHuu bubmmnoreka HOK
MOMEHTa UMITYJIbCA B LICHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX

35 KonTtpomnsHas pabora
PaGora cuibl Ha MajJOM U HA KOHEYHOM
nepemenieHuu. I'papuueckoe bubmuoreka [IOK

36
MpEeACTABICHUE PA0OTHI CHUITHI. https://m.eds00.ru/913974c7
MontHoCTh CHITBI

37 Kunernueckas sueprus. Teopema 00 bubnmnorexa [JOK

W3MEHEHUU KHHETHYSCKOMN SHEPTHUn

https://m.edsoo.ru/9a5e2e74



https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74

MaTepHaJIbHON TOUKH

HOTGHHH&J’IBHHG N HCIIOTCHIUAJIbHBIC

38 cwisl. [loreHmansHas SHEPrust Bubmaorexa ITOK
’ 1 prii. https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTh
Tperbst KocMuYecKass CKopocTh. CBS3b
paboThl HEMOTCHITUATBHBIX CHUJI C
39 U3MEHEHUEM MEXaHUYECKOU DHEPTUHU Bubmaorexa ITOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUU
Yupyrue u He M€ CTOJIKHOBEHUSL.
40 v Z]Z,II;SHI/IC BeYIE) }J/'IrJ'II/I JIS1 UACAIbHON Bubmiorexa OK
p pHy a a https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
O06006111eH1E 10 TEME "3aKOHEBI bubnunoreka LIOK
41 "
COXpAHEHHUS B MEXaHUKE https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrasiIeHUIl O IIPUPOJIE
ped PHPOA bubnuoreka [{OK
42 TeroTel. OcHoBHEIE mTONIokeHnsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe ABMKEHNE
CrpoeHue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapakTep IABIKEHUA U bubnmorexa [JOK
P L P pA https://m.edsoo.ru/c44d02e2
B3aMMOJECHCTBUS YaCTHI] BEIIESCTBA
Macca u pa3Mepsl MOJIEKYI (ATOMOB).
44 Konnqecho Bep €CTBa gOCiO}IHHa}I) bubnuorexa [JOK
B ' https://m.edso00.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubmuoreka [JOK
[Tkana Henbcus https://m.edso0.ru/0070d493
46 KonTponbhas padbota
b K
47 WneanpHerit ra3. I'a3oBbIe 3aKOHBI nomorexa O

https://m.edsoo.ru/1deb2367
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48 VYpasuenue Menneneera-Kianeiipona. bubnmoreka [JOK
Pemrenue 3anau https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemrepaTtypa. 3aKkoH bubnmnoreka HOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 M3onporiecchl B ueaaibHOM rase ¢ bubnunorexa LIOK
MOCTOSIHHEIM KOJIMUECTBOM BEIIECTBA https://m.edso0.ru/68878d51
I'padnueckoe npeacraBieHne
51 Hfofpoueccom EISOTepMa, H30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3obapa
bubnunoreka LIOK
52 Octtoprioe ypasnere MKT https://m.edsoo.ru/c8094721
bubnunoreka LIOK
>3 Pemeriuc sazas https://m.eds00.ru/10265a05
CBs13b a0CONIOTHON TEMIIEpaTyphl
TEPMOJUHAMHYECKON CHCTEMBI CO
54 CpEIHEN KMHETUYECKOHN dHEepruen https://m.edsoo.ru/c38af875
MOCTYNATENbHOTO TETIOBOTO JBUKECHHS
e€ JacTuIl
55 O06001eHre U cucTeMaTu3aIus 3HaHU bubmuoreka [IOK
o reMe "OcHoBel MKT" https://m.eds00.ru/09d12fd8
" " bubmmoreka IIOK
%6 Obobmerne no Teme "Ocrosst MKT https://m.edsoo.ru/13adad59
TepmonunamMuueckas cuctema. 3ajgaHue
BHEIIHUX ycsoBui Juist T/ cucreMsl.
57 Buelnve 1 BHyTpeHHUE TapaMETPBI. bu6muoreka [JOK

[Tapamerpsl T/I cucTemsl Kak cpeaHue
3HAYEHMs BEIIMYMH, OIIUCBIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3
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Hynesoe Hauano TepMOAMHAMUKH.

bubnunoreka LIOK

58 Camonpon3BoJibHas pemakcamus T
P P H A https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mojaens ujiealibHOrO Ta3a B
59 TepMOJIUHAMUKE. Y CIOBUS bubmorexa [JOK
P e https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TON MOJENN
60 VYpaBuenue MenpeneeBa-Knanelipona u bubmuorexa [IOK
BBIPA)KEHME JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenue nmst BHyTpeHHEH SHEpruu
61 OJIHOATOMHOTO MJICaJIbHOT'O T'a3a. bubnunoreka LIOK
KBa3ucrarnyeckue u HECTaTUUSCKHUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DneMeHTapHas paboTa B
62 TepMoauHamMuKke. Beruucienue paboTsl bubmmoreka [JOK
o rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
auarpamme
Termonepenayda kak croco0d U3MEHEHUs
63 BHyTpeHHel sHeprun T]I cucremsl 6e3 bubmorexa [TOK
YTp P https://m.edso0.ru/3d734561
COBepIIeHUs PaboThI
64 KonBexkuusi, TeIonpoBOgHOCTD, bu6nmorexa LIOK
M3JIy4eHUE https://m.edso0.ru/157b54cd
KonnuecTBo TemnoThl. TemIoéMKOCTh
65 Tena. Y aenbHas U MOJIsIpHast bubnmnorexa LIOK
TEMITOEMKOCTH BeIlecTBa. Y AeJIbHAS https://m.edso0.ru/7ba67355
TEIJIOTa CTOPaHUS TOILTUBA
66 KonrtponbHas pabora
67 [Tonstre 06 annabaTHOM TpoIecce. bubnuotexa [JOK

[IepBblit 3aKOH TEPMOAMHAMUKH

https://m.edso00.ru/d8098824
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KonnyectBo TemnoTsl 1 paboTa Kak

68 Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUH bubmmorexa [JOK
https://m.edsoo.ru/b047alcd
T/ cuctemsl
Bropoii 3aK0H TepMOJIMHAMUKY 1JIs
69 PaBHOBECHBIX U HEPABHOBECHBIX Bu6muotexa [JOK
npoueccoB. HeobpaTtumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB
20 [IpuHIHMIIBI AEWCTBUS TENIOBBIX bubnuorexa [IOK
mammH. KIT https://m.edsoo.ru/2e945513
7 Makcumansnoe 3HaueHue KIT. [{ukn bubnuorexa [{OK
Kapno https://m.edsoo.ru/fe3857b9
bubnunoreka LIOK
72 Pemterrte aza https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHE aCTIEKThI
73 HUCTIOIB30BAHUA TEIJIOBBIX JIBUTATEIICH. bubmmoreka IIOK
TeruoBoe 3arpsA3HEHUE OKPYXKaroLen https://m.edsoo.ru/9867aaa7’
cpenbl
bubmmoteka IIOK
& Pemterite aza https://m.edsoo.ru/c8c70432
O06o0061IeHre U cucTeMaTu3alus 3HaHu!
75 o TeII\J/Ile "TepmMoIMHAMMUKA. I;GHHOBBIG bubnmorexa HOK
Y https://m.eds00.ru/28d62b3f
MaIIHHbI
76 O06o06menue Mo TeMe but6mmorekxa [IOK
"Tepmonnnamuka. TernnoBele MauHbI" https://m.edsoo.ru/1b6e26¢c5
[TapooGpa3oBanue U KOHIEHCAITHS.
77 I/Iciapegne Y KUIIEHUE. Sl’lﬂenbillaﬂ bubmmorexa LIOK
https://m.eds00.ru/6f8e6777
TEeI10Ta NapooOpa3oBaHUs
78 HaceiiieHHbIie ¥ HEHACHIIIEHHBIE MAPHI. bubnmnorexa [JOK



https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
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KadecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH
" JaBJICHHUA HACBIICHHOI'O I1apa OT
TEMIICPATYPHBI, UX HE3AaBUCUMOCTD OT
00BEMa HACBIIICHHOI'O I1apa.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT
JaBJICHHUA B )KUJKOCTHU

https://m.edsoo.ru/f5¢17d02

79 Brnaxnocts Bo3ayxa. AGCOMIOTHAS U bubmmoreka [JOK
OTHOCHTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
bubnunoreka LIOK
80 Pemeriuc sazas https://m.edso0.ru/18e95ff3
TBépaoe Teno. Kpucramimueckue u
81 amMop¢HBbIC Tena. AHU30TPOIHS CBOWCTB bubmorexa [IOK
P ' P https://m.eds00.ru/20a88a03
KPHUCTAJIJIOB
[InaBneHue U KpUCTATUIU3ALIMSL.
82 VY nenbHas TEa0Ta MIaBICHUS bubnnorexa [IOK
A ’ https://m.edsoo.ru/6ee91e9f
CyOnumariust
edopManmu TBEPIOTO TEa.
Aebopa P bubnuoreka [{OK
83 Pactsoxenue u cxxarue. Casur. Moayinb
. https://m.edsoo.ru/dalaabl0
IOnra. [Ipenen ynpyrux nedopmarinii
TennoBoe pacmupeHne KUAKOCTEN U
84 TBEPBIX TIe)J'I AHlli)a MOHI/I3f/I TEIJIOBBIX bubnmorera HOK
pA . P https://m.eds00.ru/7ba5edf2
KoJIeOaHHMI YaCTHIl BEIIECTBA
85 [IpeoOpa3oBanue sHEPrUM B Pa3zoBBIX bu6muoreka [JOK
rnepexonax https://m.eds00.ru/97a0672f
but6mmorekxa [IOK
86 v o
PABHEHHE TeIIOBOTo banatca https://m.edsoo.ru/ab1521fb
87 Pemienue 3amau bubmorexa I[JOK

https://m.edsoo.ru/8ab7f40d
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IToBepXHOCTHOE HATSKEHUE.
Kanunnsipueie siBnenus. Jlapnenue noju

bubnunoreka LIOK

88
HUCKPUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
*)unkoctu. Popmyna Jlammaca
O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH

89 o TeMe "ArperaTHble COCTOSTHUS bubmmorexa [JOK

P ’ https://m.eds00.ru/0b52575¢
BemiectBa. PazoBble Mepexobl
Oo6o06muienne TeMbl "ArperatHsie
90 cocTosiHus BemecTBa. Da3oBbIe bubmmorexa [JOK
.y B ’ https://m.edsoo.ru/7dc2a739
MIEepPEX0/1bl
DnexTpu3aius Tel U €€ IposBICHUS.

01 Dnektpruueckuii 3apsia. [[Ba Buna bubnnoreka [JOK
JIEKTPUYECKUX 3apsanoB. [IpoBogHuKH, https://m.edsoo.ru/1aff445f
JUAJICKTPUKU U TTOJTYITPOBOTHUKHI
DJeMeHTapHBINA YIEKTPUUECKHH 3apsi.

92 3akoH coxp aQHEHUs BHSKT I/I‘ICCKOFE bubmmorexa [JOK

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

93 B3aumopeicteue 3apanoB. Toueynsie bubmmnoreka HOK
3apsanbl. 3akoH Kynona https://m.eds00.ru/445b7746

94 KonTponbnas padora

95 Onektpuueckoe nose. Ero neiicteue Ha bubmuoreka [IOK
DIEKTPUYECKUE 3aps bl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 37€KTPUYECKOT0 MOJs.

96 [Tpo6uslif 3apsa. Jlunuu bubmuoreka [JOK
HaIPSHKEHHOCTH DJIEKTPUYECKOIO OJIS. https://m.edsoo.ru/3dac6957
ORHOPOJHOE ANEKTPUIECKOE T10JIE

97 [ToTreHMaIbHOCTH but6mmoreka [IOK

SJICKTPOCTATUYCCKOI'O ITOJIA. PasHocTh

https://m.edso0.ru/80021447
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IMOTCHIMAJIOB U HAIIPAKCHUC

HOTGHI_[I/IaJ'IBHaﬂ OHEpPIU 3apsaa B

bu6nmorexa [IOK

T
98 ANEKTPOCTaTHYECKOM 1ose. [ToTenmnman https://m.edsoo.ru/af5fa3sg
ANEKTPOCTATHYECKOTO TOJIS
CBs13b HANPSHKEHHOCTHU TOJIS U
99 A3HOCTH MOTEHIIUAJIOB IS bubmmorexa [JOK
P 1 A https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
[TpunHMn cynepno3uun bubmmoreka [JOK
100 .
BJIEKTPUYECKUX MOJIeH https://m.edsoo.ru/Ocfe4a6c
bubnunoreka LIOK
101 P
cHicme salat https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsina. [lomne bubmmoreka [JOK
PaBHOMEPHO 3apsHKEHHON CephI https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 00béMy mapa. [Tome paBHOMEpHO bubmmorexa LIOK
y E’ ) p . p https://m.edsoo.ru/f7a665ee
3apsHKCHHON OECKOHEYHOU TIOCKOCTH
104 IIpOBOIHMKY B 3IEKTPOCTATHUECKOM bubmmnoreka HOK
roJsie. Y C0BUE paBHOBECUS 3apsI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHY U NTOJTYIIPOBOJHUKH B bubmmnoreka HOK
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Kongencarop. DneKTpoéMKOCTh
106 KOH ﬂeHcaTo pa 3J1e1<Tp 0EMKOCTB bubmmorexa [JOK
A pa- P https://m.edso00.ru/845b4f73
IJIOCKOT0 KOHAEHCAaTopa
107 [TapannensHoe coenMHEHNE bubmuoreka [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 IlocienoBaTenbHOE COEIUHEHUE but6mmorekxa [IOK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKESHHOTO KOHACHCATOpa bu6mmoreka [JOK



https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
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https://m.edsoo.ru/73a34f18

110 KonrponsHas pabora
111 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B bubmuorexa [IOK
OJIHOPOJHOM 3JIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o001IeHre U CUCTEeMaTH3aIlisl 3HAHHUMA bubmuorexa [{OK
1o Teme "DiekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 O06o00meHue o Teme "DIEeKTpUUIECKOoe bubnuoreka [{OK
none" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIIOBUS
115 CYLIECTBOBAHHMSI IIOCTOSTHHOTO bubmiorexa HIOK
https://m.edso0.ru/233311b5
ANEKTPUYECKOTO TOKa
bubnunoreka LIOK
116 Ucroununku Toka. Hanpsixenue u 3/1C https://m.eds00.ru/0839a115
117 3akon OMa 1t yqacTKa LeTH. bu6mmoreka IIOK
DIEeKTpUYECKOe COMPOTUBIIEHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIIPOTHBIICHUS
118 OJIHOPO/IHOTO IPOBO/IHUKA OT €T0 bubmuoreka [IOK
JUTMHBI Y TUIOIIAIN ONIEPEYHOTO https://m.edso0.ru/95fcdf51
CeUeHUs
119 VY nenbHOE COMPOTHUBIIEHHE BEIIECTBA. bubnnorexa [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
120 KonrtponbHas pabora
[TocnenoBarensHOE, MapaIeIbHOE,
121 CMEIIIAHHOE COETMHEHNE MPOBOTHUKOB. bubnuotexa [JOK
Pacué€t pa3BeTBIEHHBIX MIEKTPUUECKUX https://m.edso0.ru/1794cf37
ueneii. [lpaBuna Kupxroga
122 Pemenue 3agau but6mmoreka [IOK
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https://m.edso0.ru/3881b469

123 Pabota snekTpuueckoro Toka. 3aKoH Bu6muoteka [JOK
Hxoyna —Jlenua https://m.eds00.ru/a3605c5c
124 P bu6nunorexa LIOK
CHHICHHE Sala https://m.eds00.ru/6761bf0f
s ¥OMHOCTB AIIEKTPUIECKOTO TOKz.H y BuGmorexa LIOK
CHIOBA MOTHHOCTD, BRIACILIEM https://m.eds00.ru/99750a6f
pesucrope
126 P bubnunoreka LIOK
cHicme salat https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpEeHHEE CONPOTHUBIICHUE bubnnorexa [JOK
HWCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 71 OJIHOM (3aMKHYTO) bubnnoreka [JOK
BJIEKTPUYECKON LIeTH https://m.edsoo.ru/221f40fb
129 p bu6mmoreka IIOK
CHICHHC sanad https://m.eds00.ru/3580b679
130 M bubnuoreka [{OK
OIHOCTD HCTOTHHIRA Toka https://m.edsoo.ru/a0ae51d8
131 K bubnuoreka [{OK
OPOTKOE saMbIkatie https://m.eds00.ru/546f5632
139 K bubnuoreka [{OK
OHJICHCATOP B IICTH ITOCTOSTHHOTO TOKA httns://m.edsoo.ru/35368f3e
but6mmorekxa [IOK
133 Pemterne safa- https://m.edso0.ru/4410cef0
134 Pemenne 3agau mo treme "IlocTostHHBIH bubmuoreka [{OK
BJIEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau nmo reme "IlocTostHHBIN bubmuorexa [{OK

AIEKTPUUYECKUN TOK"

https://m.edso0.ru/744261b8
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Permrenne 3agau mo reme "llocTOAHHBIH

bubnunoreka LIOK

136
AJIEKTPUYECKUM TOK" https://m.edso0.ru/eb5d4687
O06o0muieHne 1 cucTeMaTu3amys 3HaHUH
137 1o Teme "[1oCTOsTHHBIN 2NEeKTPUYECKUA bubmmorexa LIOK
) P https://m.edsoo.ru/bfd7a050
TOK
138 KontponbHas padota
DneKkTpudeckas IpoOBOJUMOCTb
139 a3JIMYHBIX BEIIECTB. DIEKTPUIECKUN bu6morexa HOK
p ' p https://m.edsoo.ru/da794295
TOK B MeTaiiax. CBepXImpoBOIUMOCTD
DNEeKTpUUECKUH TOK B pacTBOpax U
140 acIIaBax JEKTPOJIMTOB. 3aKOHBI bubmmorexa LIOK
P P ' https://m.edso0.ru/4b423491
@apanes U1 JIEKTPOIn3a
bubnuoreka [{OK
141 C) i !
HICKTPHHACCIHIT TOK B Tasax. TLlasMa https://m.eds00.ru/92d92f76
142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. bubnnorexa [JOK
Bakyymnbie npuOopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUUECKU TOK B bubmmnoreka HOK
IIOJIYITPOBOXHUKAX https://m.edsoo.ru/ab61c660
bubmmoteka IIOK
144 I1 6
OIYHPOBOIIHKOBEIC HPHDOPH! https://m.eds00.ru/83622200
Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue CUITbI TOKA U HATIPSKCHHUS
B IIEMH MTOCTOSIHHOTO TOKA MPH MOMOIIN
145 aHaJIOTOBBIX U IU(POBBIX bubnuorexa [IOK

M3MEpUTENbHBIX TPUOOPOB" UIN
"3HaKOMCTBO C IUPPOBOI
naboparopueii o gusuke. [pumepst
n3MepeHus: GU3NYECKUX BETUUUH MTPU

https://m.edso0.ru/5643ea56
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IIOMOUIY KOMIIbIOTEPHBIX JaTUUKOB'.
HNHucTpykTax mo T.0.

146

Pu3HYECKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKECHUS
C LEJBIO ONPEICIICHUSI MTHOBEHHOMN
ckopoctH". UHCTpyKTaX 110 T.0.

bu6nmoreka IIOK
https://m.edso0.ru/f6292f5f

147

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mnpu
MPSMOJIMHETHOM PaBHOYCKOPEHHOM
NBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
niu "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHH NPU PaBHOYCKOPEHHOM
nBuxkeHnn". IHCTpyKTax 1o T.0.

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

148

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue ycKopeHHsl CBOOOTHOTO
nagenus" win "VM3yuenue nBUKeHUs
Tena, OPOIIEHHOT0 TOPU30HTAIBHO" .
WHucTpykTax no T1.6.

bubmmoteka IIOK
https://m.edsoo.ru/d1ea2402

149

150

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHue qBUKEHMS Teja 10
OKPY’KHOCTH C ITOCTOSIHHOM 110 MOJTYJIIO
ckopocTbro” nnu "HccnenoBanue
3aBHCUMOCTH T€pHOia 00paIeHus
KOHHUYECKOT0 MasiTHUKA OT €ro
napametpoB". MHCTpyKTax 10 T.0.

Pu3nYeCKUil NPAKTUKYM IO TEME
"N3mMepeHune paBHOAECHCTBYIOLIEH CUIIBI
IIPU JABMKEHUH OpycKa 10 HaKJIOHHOU
miockocty" win "lIpoBepka runoTessl o

bubmmoteka IIOK
https://m.edsoo.ru/bcf53514

but6mmoreka [IOK
https://m.edsoo.ru/0b34db84
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HE3aBHCHUMOCTH BPEMEHU JABMKCHUS
OpycKka 10 HaKJIOHHOM TUIOCKOCTH Ha
3aJJaHHOE PACcCTOSIHUE OT €r0 Macchl'.
HNHucTpykTax mo T.0.

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmenoBanue 3aBUCUMOCTH CHUI
YIOPYTrOCTH, BO3HUKAIOIIUX B MPY>KUHE
1 PE3UHOBOM 00pasiie, OT X
nepopmarun” win "M3ydenue
JIBHIKEHHUS CUCTEMBI T, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKHUI
6mok". MHCTpyKTa)X 10 T.0.

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepenue ko3 duimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3apucumoct Frp(N)" mn
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM TJIOCKOCTH € TIEPEMEHHBIM
K03 ULIEHTOM TpeHUs" Win
"N3y4yeHne qBUKEHMS IPy3a HA Bally C
TpeHueM". IHCcTpyKTax 1o T.0.

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

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

153

154

KonTponbnas padora

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenune uMIynbca Tena mno
TopMo3HOMY nyTu" win "M3mepenne
CHJIBI TSITH, CKOPOCTH MOJIETH
AIEKTPOMOOHJISI ¥ MOIITHOCTH CHITBI
aru" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCA TeJla C UMITYJIbCOM CHJIBI"

bubnmnorexa LIOK
https://m.edso0.ru/856fh28e
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155

niu "HccienoBanyue coxpaHeHUst
UMITYJIbCA TPU yIIPYTOM
B3aumoiericTBun" unu "M3mepenue
KMHETUYECKOM SHEpruu Tena mno
TOpMO3HOMY IyTH". MHCTpYyKTax 1o
T.0.

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(pekoMeH0BaHO HCIIOIb30BAHHE
nudpoBoii maboparopun)" uiau
"N3yuenue n30X0pHOTo Mmporecca" uin
"N3yuenue nzobapHOTro mporecca’ win
"IIpoBepka ypaBHEHUs COCTOSIHUSA" .
WHucTrpykTax no T.0.

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

156

157

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepenue ynenpHOM TemioéMKkocTy"
unmu "UccnenoBanue mpoiecca
OCTBIBaHUS BelllecTBa' MIN
"HccnenoBanue agnabaTHOro
npouecca” i "HU3ydenne
B3aMMOCBSI3H HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPaTyphl KUTICHUS )KUIKOCTEH".
WuctpykTax mo T1.6.

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
UCHIApEHUs KUAKOCTEN" NIn
"N3mepenue yaenbpHON TEMI0ThI
riaByieHus apaa" win "M3ydyenue

bubmmoreka IIOK
https://m.edsoo.ru/2f2faa61

but6mmorekxa [IOK
https://m.edsoo.ru/6bl1a23b5
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158

CBOMCTB HACBIILIEHHBIX ApOB" UIIU
"U3mepenue abCOTOTHON BIAKHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomMetenun". Mamepenue

ko3 (urmeHTa moBEPXHOCTHOTO
HaTspKeHus. MHCTpyKTax 1o T1.0.

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmtoienue npeBpalieHus SHEPTuu
3apsHKEHHOTO KOHAEHCATOpa B IHEPTHIO
M3IIy4€HHs CBETOANOAA" WIIN
"N3y4yeHue NpoTeKaHus TOKa B LIETIH,
coJiepKalie KoHaeHcaTop" uiu
"Pacnipenenenue pazHocTu
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
MOCIIE0BATEILHOM COCTUHEHUN
KoHieHcaTopoB". HCcTpyKTax 1o T.0.

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

159

160

@uU3NYECKU NPAKTUKYM II0 TEME
"MccnemoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenpHoro
COIIPOTHBIIEHUS IPOBOJIHUKOB' WM
"HccnegoBaHue 3aBUCUMOCTH CUJIBI
TOKa OT HaIPSDKEHUS JJ1s1 JTAMIIbI
HakanuBaHus'". MHCTpyKTax 10 T.0.

Pu3NYECKUl IPAKTUKYM 110 TEME
"Habmonenue anektponusa’ uim
"U3mepenue 3apsia 0JJHOBAJIEHTHOTO
noHa" miu "Mcciaenosanue
3aBUCUMOCTH COTIPOTUBIICHUS

bubmmoteka IIOK
https://m.edso0.ru/2b179d98

but6mmorekxa [IOK
https://m.edsoo0.ru/64b6e901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

TEPMOPE3UCTOpA OT TEMIIEPATYpbl" WK
"CHATHE BOJIBT-aMIIEPHOU
XapakTepuCcTUku auona". MHCTpykTax

1o T.0.
PesepBHelit ypok. O000ICHHE 1
b K
161 cUcTeMaTu3alus 3HaHUM 0 TeMe ubmmorexa O
" " https://m.edsoo.ru/ed017d93
WHEMAaTHKa
PesepBHeIil ypok. O000IICHHE 1
bu6 K
162 CHUCTEMAaTHU3aIlis 3HAHUM 110 TEME uommoreka I10
" " https://m.eds00.ru/3149956b
MHAMUKA
PesepBHrlit ypok. O60011eHNE 1
. bub K
163 CUCTEMaTH3aIlUs 3HAHUH 10 TEME " J?HOTeKa 1o
"Cratuka TBepIOro TENa" https://m.eds00.ru/0f9752ac
PesepBHrlit ypok. O60011eHNE 1
bubmmoreka [JOK
164 CHCTEMaTH3aLUs 3HAHUH 110 TeMe htI;Isz'I/I//ImTe(;(SO(])_Iru 16c0df9ce
"3aKOHBI COXPAHEHHUS B MEXaHUKE" T '
165 KonTponbHas padbota
PesepBHrlit ypok. O60011IeHNE 1
. bub OK
166 CHCTeMAaTH3alus 3HaHui o Teme htlfpsj?/y/lr?:(;(se:)(])lru P —
"TepmoauHaMuKa. TeroBbie MalInHbL" T '
PesepBHrlit ypok. O60011IeHNE 1
167 cUcTeMaTHu3alvs 3HaHUK o TeMe bubmuoreka [{OK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3oBbIe IEPEXOABI"
PesepBHrIit ypok. O6001IeHNE 1
. bubnuotexa [JOK
168 CUCTEMaTHU3allis 3HAHUM 110 TEME nosmorexa [
wy " https://m.edsoo.ru/f2381c0c
JIEKTPUUECKOE TOJIe
169 PesepBHEIit ypok. O000IICHHE 1 bu6mmoreka [JOK



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c

cUCTEeMaTHu3alusl 3HAaHUH 10 TeMe
"ITocTOSHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/3cae6dal

170

PesepBHelil ypok. O000IICHHE 1
cucTeMaTu3alus 3Hanui 1o teme "Toku
B pa3JIMuHBIX cpeax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

10

16

bu6nmorexa [IOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BexTop MarHuTHO UH 17078
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK IVLIIaFHI/ITHBIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBieHNE U
7 MOAYJb. JIBU2KEHHE 3apsKEHHOU 1 bubmuoreka [JOK
YaCTHULBI B OJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
crieHie saat https://m.edsoo.ru/504e98c7
9 PaGora cunbl Jlopeniia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
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bubnunorexa LIOK

10 Pewerye sanaq https://m.edso0.ru/93617bd9
MarauTHoe 1oJjie B BEIIECTBE.
11 deppoMarHeTUKH, Ia H;- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bromorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edso0.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 WH un. [ToTok BeKTOpa MarHUTHOM bubmmorexa [IOK
AYKIUH. p https://m.edsoo.ru/b3efaOcl
WHIYKIINH
bubmmoteka IIOK
16 IAC unRyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnuotexa [JOK
NPOBOJAHUKAX https://m.edsoo0.ru/0235cc02
but6mmorekxa [IOK
20 Pemenme 3axa- https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 Hpasnzo Jlerma https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
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https://m.edsoo.ru/5b55c307
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HHAYKTUBHOCTHU B LCIIHU IMTOCTOAHHOI'O
TOKa

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

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 P
CHICHHC Safat https://m.edsoo0.ru/88f69d2b
26 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpoauHamMuKa" https://m.edso00.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarennpuast cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnnorexa [JOK
-Hap https://m.edsoo.ru/7¢1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOIeOaHU U3 UX bubnmorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OIIMCaHU
but6mmorexa [IOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

K0Ie0aHnil MaTEMaTHYECKOTO
MasiTHUKa. [leproa cBOOOIHBIX

https://m.edso0.ru/e0399319



https://m.edsoo.ru/621eae9d
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 Astokosebais https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pewenne 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 KoHnTtposbHas padota
O0o001IeHEe U CHCTeMAaTH3AIINS
37 3HaHU# 1o TeMe "MexaHnudeckue bubmmorexa [JOK
" https://m.edsoo.ru/eb84182f
KoseOaHus
DNEeKTPOMAarHUTHBIE KOJICOaHMUs. bubnnoreka [JOK
38 .
KonebaTenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTUTYIBI
39 3apsjia KOHJIEHCATOpa ¢ aMIUTUTYA0U bubmorexa LOK
PAA A P s https://m.eds00.ru/093f9afl
CHUJIBI TOKA B KOJIe0aTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
UJeaTbHOM KO0JIe0aTEIhbHOM KOHTYpPE https://m.edsoo.ru/d1e2d543
3aryxarolye 3eKTPOMarHUTHbIE
41 KOJ‘I}:(;aHIij Brin >1<p CHHBIC bubmorexa HOK
’ YR https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHUs
IIepemennslit TOK. Pe3ucrop u
42 KOHJIEHCATOP B LIETH MEPEMEHHOTO bubmmorexa [JOK
A pEI P https://m.eds00.ru/84836152
TOKa
43 Karynika HHIyKTHUBHOCTH B LIETIH bu6muoreka [JOK
MIEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa [J1s1 SIEKTPUUIECKOH Tenn bubnuotexa [JOK



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/eb84182f
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https://m.edsoo.ru/cfa307af

IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/8bae38e6

MontHOoCTb IEPEMEHHOI'O TOKaA.

45 AMIUIUTYIHOE U OEUCTBYIOIIIEE bubnnorexa LIOK
e A yrom https://m.edsoo.ru/lcac6c4c
3HAYEHHUE CUJIbI TOKA U HATIPSKEHUS
46 Pesonanc B dIIEKTPHUECKO LIETH bubnnorexa LIOK
p H https://m.edso00.ru/087506df
bub6nmoreka [IOK
47 P
CHLICHHE 33124 https://m.edsoo.ru/al16836a4
W neanpuniif TpanchopMatop.
48 HHOI/BBO CTBE He(be paqa I/Ip bubnuorexa [JOK
P a » TTEpeAL . https://m.edso0o.ru/f97418ae
NMOTpeOICHUE IIEKTPUUECKOW SHEPTUH
DKOJIOTHYECKUE PUCKU TTPH
[IPOU3BOJICTBE JIEKTPOIHEPTUH.
49 Kp JIBT Ha I/ICHOJII:SO]faHI/ISIp bubnuorexa [JOK
YAIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
SKU3HUA
bu6nmorexa LIOK
50 Pemenue sanas https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
1 P
> CHLICHHE 3312t https://m.edsoo.ru/7cab59f8
52 KonTtponbHas padbora
53 MexaHu4yecKkue BOJHEI. but6mmorekxa [IOK
XapaKTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edso0o.ru/a58e109f
54 CBoiicTBa MEXaHUYECKHAX BOJIH bubnmorexa LOK
https://m.edsoo.ru/d9ae1000
but6mmorekxa [IOK
55 3ByK. XapakTepucTHKu sByKa https://m.edso00.ru/138b6f09
56 Wnopassyk u yasrpasByk. Lllymosoe bubmuoteka [IOK



https://m.edsoo.ru/8bae38e6
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3arpsi3HEHHE OKPYXKAIOIIEH CpeIbl

https://m.edsoo.ru/7380038f

57 Pemienue 3anau bubmmorexa [IOK
A https://m.edsoo.ru/cfd918bf
58 DNIEKTPOMArHUTHBIE BOJHBI. bubnmnoreka HOK
N3ny4yeHue 351eKTpOMarHuTHHIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMAarHUTHBIX BOJIH. bubnmnoreka HOK
CBoliCTBa 2JIEKTPOMArHUTHBIX BOJIH https://m.edso00.ru/d01b818c
[Ixana >meKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne JeKTPOMArHUTHBIX bubmmorexa [IOK
p p https://m.edsoo.ru/49bel1fe
BOJIH B TEXHUKE U OBITY
[TpuHIMIBEI paTuOCBI3U U
61 TeJNeBHUACHUS. Panpookanus. bubnunoreka LIOK
DIIeKTPOMarHUTHOE 3arps3HEHUE https://m.eds00.ru/9f96f1f8
OKpYXKaroIIel cpebl
62 00600menne o teme "Koiebanus u bu6nmorexa LIOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOIMHEHHOTO bubmuoreka [JOK
pacrpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
64 3aKOHa IPSIMOJIMHEMHOTO bubmorexa HOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBETa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubmmoreka [JOK
Cdepudaeckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOMIOTHEIN U
OTHOCUTEIBHBIN MMOKa3aTelb
bubnmnorexa LIOK
66 npesnomiieHus. [loiHoe BHyTpeHHEe

oTtpaxkeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPaXKEHUS

https://m.edsoo.ru/bc2e55cd
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https://m.edsoo.ru/9f96f1f8
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Pemenue 3agau Ha npuMeHEHUE

67 3aKOHOB OTPAXEHUS U IPEIOMIICHUS buGnuorexa [IOK
p p https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. ucnepeus
. bubnuorexa [JOK
68 cBera. ClHOXKHBII cocTaB OeJIoro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pel. ®OKyCHOE PacCTOSTHUE U bubnmnoreka HOK
onTHYecKas cuiia JIMH3EI https://m.edso00.ru/60441359
70 [Toctpoenue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HUX cUcTeMax. Y BeJIMYEeHUE JINH3bI https://m.edsoo.ru/bb53b1d5
71 KontponsHas pabora
72 I'ma3 kak onTuyeckas cucreMma bubnmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemrenne 3anayu. [Ipenens
73 IIPUMEHUMOCTH T€OMETPUYECKON bubnmorexa [JOK
p p https://m.edsoo.ru/cd174a10
OIITHUKHA
74 CKopocCTb cBETa U METOABI €€ bubmmnoreka HOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubmmoteka IIOK
75
Jlucriepens ceera https://m.edsoo.ru/lel6cc6e
bu6nmorexa LIOK
76 u
HTepepen caeta https://m.edsoo.ru/5fc0c638
KorepeHnTHbIe HCTOUYHUKHU. Y CIIOBUS
77 HaAOJIFOJEHUSI MAKCUMYMOB U bubnnorexa [JOK
a M https://m.edsoo.ru/c6416d48
MHUHUMYMOB
but6mmorekxa [IOK
78 P
CHLICHHE 3a/1a https://m.edsoo.ru/3061de2b
79 [Ipumenenne uaTeppepeHIn bubmuoteka [IOK
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https://m.edso0.ru/668edbc8

bubnuorexa [{OK
80 Jlupaicuuns cera https://m.edSO(])_.[ ru/12ed04b5
81 Hudpaknmonnas pemérka. Y ciaoBue bubmmoreka [JOK
HaOJIOJICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnuorexa [{OK
82 Pelenne 3axad https://m.edso<])_.[ ru/d58c41la
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmotreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/e9890fe9
84 KontponsHas pabora
85 CBeToBBIE ABJICHUS B IPUPOJE bubmmorexa LIOK
https://m.edso0.ru/0b36363d
86 O06o01IeHre U cucTeMaTr3aIus bubnuorexa [JOK
3HaHui mo teme "OnTuka" https://m.edso0.ru/8a14748b
bubmmoteka IIOK
87 O06061IeHME 110 TeMe «OMTHKA» https://m.e dSO(I)_.IrU 18231544
['paHuUIBI TPUMEHUMOCTH
88 KJIACCUYECKONM MEXaHUKH. 3aKOHBI bubmmoteka IIOK
3JIEKTPOUHAMUKY U ITPUHLIMIT https://m.edsoo.ru/c9bd77ch
OTHOCUTEIILHOCTH
89 IToctynatel cnenuaibHON TEOPUH bubmmoteka IIOK
OTHOCUTEIbHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCcTBEHHO-BpEMEHHOM
untepsai. [Ipeobpazoanus Jlopenia.
90 VYcioBue NpUYMHHOCTH. bubnuotexa [JOK

OTHOCUTENHHOCTHh OJTHOBPEMEHHOCTH.
3ameJIeHHe BpPEMEHH U COKpaIlleHUe
JUIMHBI

https://m.edsoo.ru/d83742bb
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OHeprus U UMIYJIbC PEISITUBUCTCKON

bubnunoreka LIOK

91
YaCTHIIBI https://m.edso0.ru/853a64fc
CBs13bp Macchl ¢ 3HEPTUEN U
92 AMIIYIBCOM PEIATUBUCTCKON YaCTUIIBI bubnnorexa LHOK
y p ' https://m.edsoo.ru/b6258ffa
DHeprust MoKos
93 PaBHOBeCHOE TEILIOBOE U3IyUEHUE bubmmorexa LOK
yi https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
4 B
9 3axon ememenus Bura https://m.edso0.ru/1¢c5ff752
95 TI'unotesa M. [linanka o kBaHTax. bubnuoreka [IOK
DoTOoHEI https://m.edsoo.ru/a5ffa218
bubnuoreka [{OK
% Jueprus u uMIyILe Gotona https://m.edsoo.ru/7fh307ec
97 ®oroaddext. OnbiTe A. T bubnnorexa [JOK
CroneroBa. 3akoHs! hoTorddexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151
98 doroaddekra. "Kpacnas rpanuna” bubmorexa LOK
- P p https://m.edso00.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Onbith [1. H. bubmuoreka [IOK
JleGenena https://m.edso0.ru/64b4f966
. bubmuoreka [IOK
100 B
O/THOBBIC CBOMCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bomasl ne bpoing. /tnHa BOJIHEI 1€
101 b oﬁnﬂi aI;Me bl 2016J1acm ! bubmrorexa LIOK
P p p B https://m.edsoo.ru/5df8bafl
JIOKQJTM3AIAH JIBUKYIICHCS YaCTHIIBI
bubnunorexa LIOK
102 K o
OHTPOJILHAA paboTa https://m.edsoo.ru/8ccab62a
103 Hudpakmus 31eKTpoHOB Ha bubnuotexa [JOK
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KpHCTa1ax https://m.edsoo.ru/30dbal8c
Cnenuduka H3MepeHU B MUKPOMHDE.
104 COOI’;[H(ObHIGHI/ISI HGI())H e CHéHH(I))CTeﬁp bubmorexa HOK
. et https://m.edso0.ru/65783dec
[eitzenbepra
bub6nmoreka [IOK
105 Pemenne rpauieckux sanad https://m.edsoo.ru/e70195bd
N bub6nmoreka [IOK
106 Pernerie pacu€rupix sazau https://m.edsoo.ru/ee9b3182
O000menue mo reMam: "OCHOBEI
107 CTO", "KopyCKyIsspHO-BOJIHOBOMI bubnnorexa [JOK
. PHYCKYAP https://m.edsoo.ru/c3de891a
Ty aau3M
OIIBITHI 110 UCCIICIOBAHUIO CTPOCHUS
108 aroMma. [Tmanerapras Moaenas aToMa bubnnorexa [JOK
) P a https://m.eds00.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 IT b
OCTYIATEL bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CniekTp ypoBHEN bubnmnoreka HOK
SHEPIUM aTOMa BOJAOpoOa https://m.edsoo.ru/cf74blla
111 CroHTaHHOE U BBIHYXKJIEHHOE bubmuoreka [IOK
U3JIy4CHHUE CBETA https://m.edsoo.ru/f945d85c
bubmmoteka IIOK
112
Hasep https://m.edso0.ru/2288a0c4
Hyknonnas Mmogens saapa
113 ['eiizenbepra-MBanenko. 3apsna u bu6muoreka [JOK
MacCOBO€ YHCIIO sifpa. M30TombI. https://m.edsoo.ru/34adasde
PannoakTMBHOCTH
114 3aKoH paIMOaKTUBHOTO pacraja. bu6nunorexa LIOK

CBolicTBa HOHU3UPYIOIIETO

https://m.edsoo.ru/aab98bef
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u3iny4yeHus. Bnusaaue
PaAMOAKTUBHOCTHU Ha KUBBIE
opranusmsl. Jlozumerpus

OHeprus CBA3U HYKJIOHOB B SJIpE.
SAnepusie cunbl. Jledekt Macco spa.
SInepusle peakuuu. A nepHbie

bu6nunorexa LIOK
115 eakTopsbl. [Ipo0GiiemMbl yrpaBisieMoro 1
PCAKTOpRL 1P yip https://m.edso0.ru/ff1758d0
TEPMOSACPHOTO CHUHTE3a.
DKOJIOTHYECKUE aCIIEKThl Pa3BUTHS
SIIEPHOMN SHEPTETUKH
Mertobl perucTpanuu u
HCCJICIOBAHMS DJIEMEHTAPHBIX YaCTHII.
DyHIaMeHTalbHbIE B3aUMOICHCTBUS.
bubnunoreka LIOK
116 bapronbl, ME30HBI U JICITOHBI. 1
. https://m.edsoo.ru/1ac08a5h
[IpencraBnenne o CtanmapTHOM
Mozenu. KBapk-TitooHHast MOJIEb
aZpOHOB
bu6nmorexa LIOK
117 Kourpomsnas pabora 1
P P https://m.edso0.ru/c026fd37
118 Oransl pa3BUTHS aCTPOHOMHUHU. 1 bubmuoreka [IOK
3HaueHUE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
119 00BSICHEHUS IPUPOJIbI KOCMUYECKUX 1 bu6muoreka [JOK
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX https://m.edso0.ru/39¢c44028
HCCIIEOBAHUIN
CoBpeMEHHbBIE ONITUYECKUE
120 TEJIECKOIIBI, PAAUOTEIECKOIEI 1 bubmmorexa TIOK
» P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi acTpOHOMUS
121 Bupg 3sé3nnoro neda. Co3sesnus, 1 but6mmoreka [IOK
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SpKUE 3BE3/bI, TIAHETHI, UX BUIUMOE
NBIDKEHHUE

https://m.edsoo.ru/aac588eb

Comnneynas cucrtema. CoJHILe.

bu6nmorexa [IOK

122 C N
OTHCHHA ARTHBHOCTS. HCTOHHIK https://m.eds00.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE3/1bI, KX OCHOBHBIC
123 XapakTepUCTUKH. Jlmarpamma bubmmorexa [JOK
| PakTep - Snarp . https://m.eds00.ru/42169944
CIIEKTPATBHBIN KJIACC — CBETUMOCTD
124 3Be3/bI IJIABHOM MOCIIE10BATEILHOCTH bubmorexa HOK
A A https://m.edsoo.ru/b3ch766¢
BuyrpenHnee crpoenue 3BE31.
125 CoBpeMeHHbIE TPEICTABICHUS O bubnnoreka [JOK
MIPOUCXO0KIeHUH U ABOJronK CoHIa https://m.edsoo.ru/d09da494
Y 3BE3/1. DTaIlbl )KU3HU 3BE3]]
Mieynsiii [1yte — Hama I'anakTuka.
126 Tunbl ranakTuk. YEpHBIE TBIPHI B bubmorexa LOK
F P AHp https://m.edsoo.ru/7cd10a0a
AIpax TaJakTUK
Bcenennas. Pacmimpenne Beenennoil. BuG 110K
nomoTexa
127 X .T b
3axon Xa0baa. Teopus Bosbuioro https://m.edsoo.ru/3dbdf0d2
B3pbIBA. PenukTOBOE H3IyueHNE
128 MacmrabHast cTpyktypa BeeneHnoil. bubnmnorexa [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
N bubmuoreka [{OK
12 H
9 epeméHHbIe TPOOIEMbI ACTPOHOMHH https://m.edsoo.ru/d37d9ffe
Pu3NYecKuil TPAKTUKYM I10 TEME
130 "HccnenoBanre MarHUTHOTO TTOJIS bubmuoreka [{OK

HOCTOSHHBIX MAarHuToB" Wi
"HcceqoBaHne CBOUCTB

https://m.edsoo.ru/67361aef
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dbeppomMarHeTUKoB" UIu
"UccneqoBanue aeiCTBUA
MOCTOSIHHOTO MarHUTa Ha PaMKy C
tokoM". IHCTpyKTaXx 110 T.0.

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenue cuisl Amiepa" win
"N3ydyeHue 3aBUCUMOCTH CHJIbI

" bubnmoreka [JOK
131 Amrepa OT CHIIBI TOKA" UK
| . https://m.edsoo.ru/fcae91e9
OnpezneneHrie MarHUTHOM MHIYKIIUN
Ha OCHOBE U3MEpPEHUs CUJibl AMriepa.
Wucrpykrax mo T1.6.
132 KoHTposbHas padota
Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue sBJIECHUS
133 camonuaykuun" mwim "Coopka Moaean buGnuorexa [IOK
a P | https://m.edso00.ru/b8fb6391
AJIEKTPOMAarHUTHOTO reHepaTopa'.
HNHcTpykTax 1o T1.6.
Pu3NYeCcKuil TPAKTUKYM 110 TEME
134 "N3mepenue nepuojia CBOOOIHBIX bubmuoreka [IOK
KOJIeOaHU HUTSHOTO U MPY>KUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB". MHCTpyKTaX 110 T.0.
Pu3nYecKuil NPAKTUKYM 110 TEME
"IIpeobpa3oBaHue SHEPTUU B bubmuoreka [IOK
135
NPY’KWUHHOM MasATHHKe". IHCTpyKTax https://m.edsoo.ru/a28026bd
o T.0.
Pu3n4eCcKuil IPAKTUKYM 110 TEME
136 "UccnenoBanue mepeMeHHOTO TOKa bubnmnorexa [JOK

Yyepes MOCJIE0BaTENIbHO COEJMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3uctop"”

https://m.edso0.ru/89dc2d90
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win "HccrnenoBanue paboThb
MCTOYHUKOB CBETAa B LIETIH
nepeMeHHoro Toka". MHCTpyKTax 1o
T.0.

137

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BostHBI". IHCTpyKTaX 110 T.0.

bu6nunorexa LIOK
https://m.edsoo.ru/b100661a

138

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"N3mepenne nokazaresns mpeioMIIeHuUs

crexna" i "[lonyueHue
M300paXKeHUs B CUCTEME U3 IUIOCKOTO
3epkana v auH3bl". IHCTpyKTa) 1o
T.0.

bubnunoreka LIOK
https://m.edsoo.ru/42569eal

139

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHMSI OT BEILleCTBA
(Ha mpuMepe XUAKUX JIUH3)" WIn
"N3mepenune pOKyCHOTO pacCTOSIHUS
paccenBaromux JuH3". HCTpyKTax
o T1.6.

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,
UHTEepEPEHIMU U TTOJIAPU3AUN
cera". UHCTpyKTaXx 10 T.0.

bubmmoteka IIOK
https://m.edsoo.ru/b879fb3f

bubmmoteka IIOK
https://m.edsoo.ru/8b7ac737

141

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"Onpenenenre UMIyJabCa U SHEPTUH
PENATUBUCTCKUX YacTuUll (110
¢dororpadusam TpekoB 3apsKEHHBIX
YaCTHUIl B MArHUTHOM I10J1€)".

but6mmorekxa [IOK
https://m.eds00.ru/63756¢c47
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Wuctpykrax mo T1.0.

142

143

144

145

146

KonTponbnas pabota

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
pa3pekeHHOr0 aTOMapHOIo BOJOpOAa
Y U3MEpPEHHE MOCTOSTHHOW Puabepra".
HNHcTpykTax mo T.0.

Ou3nyecKuil MPakTUKYM 0 TEME
"UccnenoBanue paguoakTUBHOTO
(doHa C UCTIOJL30BaHUEM JI03UMETpa".
win "M3yuenue nornomienus 6era-

yacTul] aitoMuHueM" . THCTpyKTax 1o
T1.0.

Ou3nyecKkuil MPakTUKYM 0 TEME
"HaGnronenus 3BE€31HOTO Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUN JUISl ONIPEACIICHUS
MOJI0’KeHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Mnoymapus u
apkue 3B€3ab1" unu "Habmoienus B
teneckon JIyHbl, M1aHeT, TYMaHHOCTE!
1 3BE3/IHBIX cKoIuleHui". MHCTpyKTax
1o T.0.

O00011eHNEe U CUCTEMATU3ALIS
3HaHuil. Posib GU3MKN 1 aCTPOHOMUH B
HYKOHOMUYECKOH, TEXHOIOTHYECKO,
COLIMAJIBHOM U 3THYECKOl chepax

bu6nunorexa LIOK
https://m.edsoo.ru/ec651eb8

bubnunoreka LIOK
https://m.edsoo.ru/c3dabe6e

bu6nmorexa LIOK
https://m.edsoo.ru/1072021e

but6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed
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JACATCIIBHOCTH 4YCJIIOBCKA

O000111eHNE U CUCTEMATU3ALMS
3Hanuil. Posb 1 MecTo ¢pusnku u

bub6nmoreka [IOK

147
aCTPOHOMHUH B COBPEMEHHOM HAYy4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHUpa
O000111eHrE U CUCTEMATU3 AL
3HaHui. Posb pusmdeckoit Teopuu B
OPMHUPOBAHNH IIPEICTABICHUH O
148 $HEHQ§JKOfI Ka TI:IHC MUPa, MECTO bubmmorexa [JOK
. P pa, https://m.edsoo.ru/e7d400f4
(GU3HYECKON KapTUHBI MUPa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NPEJCTABICHUN O IPUPOJIC
149 O06o001IeHe U CUCTEMaTH3aIs bubmuoreka [IOK
3gaHui 1o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 KonrponbHas pabora
151 O00011eHNEe U CUCTEMATU3ALIS bubmmoteka IIOK
3HaHuH no Teme "J{mHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNE U CUCTEMATH3AIINS
152 3gaHui 110 teme "CraTruka TBEpIOro Bubmiorexa IOK
" P https://m.edsoo.ru/3cca482e
Tena
O00011eHNE U CUCTEMATH3AIINS
153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS Bubmiorexa IOK
" P https://m.edso0o.ru/32a4d1a0
B MEXAHUKE
O00011eHNE U CHCTEMATH3AIINS
154 3HaHUH 110 TeMe "OCHOBEI bubnmorexa LOK
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
155 O00011eHre U CUCTEMATU3 AL but6mmoreka [IOK

3HaHui 1o Teme "TepMoInHaMUKa.

https://m.edsoo.ru/c63f7¢10
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TenmoBeie MarmHb"

O000111eHNE U CUCTEMATU3ALMS
3HaHUN 110 TeMe "ArperaTHble

bub6nmoreka [IOK

156
cocTossHUS BemecTBa. Ma3oBbie https://m.edsoo.ru/1d36b5b1
nepexopl"”
O000111eHrE U CUCTEMATU3 AL Eu6 OK

157 3HAHWH MO TeMe "DIEKTPUIECKOE uosmorexa I
Hone" https://m.edsoo.ru/3bf0def9
O000I11IeHNE U CUCTEMATU3ALUS BuG OK

158 3gannii mo teMe "I1oCcTOSHHbBII ubmaorexa 1
SIeKTPHYECKHH TOK" https://m.edsoo.ru/71453ee6
O0001IeHNE U CHCTEMATH3AINS s OK

159 3HaHUH 10 TeMe "TOKHU B pa3IuyHBIX ubsmorexa I
cpeax” https://m.eds00.ru/3d40077a

160 O00011eHNEe U CUCTEMATU3ALIS bu6nmorexa LIOK
3HaHui mo TeMe "MaruutHoe nose" https://m.edsoo.ru/3b4c06ae
PesepBHslit ypok. O60011eHNE U

161 cUCTEMATHU3aIHA 3HAHUH 10 TEME Bubmuorexa IOK
" HeKTPOMATHITHAS HHIYKIHA" https://m.eds00.ru/053e2248
PesepBuslit ypok. O600111eHNE U

162 cUCTEMATHU3aIHA 3HAHUH 10 TEME bubmiorexa LIOK
"MexaHmuecKie KoneGams" https://m.edsoo.ru/d6310bfd
Peseprubrit ypok. O6001eHIE U

163 CUCTEMATHU3aIHA 3HAHUH 10 TEME E;I@'I/P/IOTG;(& HO/I; 2bb83d

s://m.edsoo.ru/5e

"J1eKTpoMarHuTHbIE Kosiebanus" .
Peseprubrit ypok. O6001eHuE 1

164 CHUCTEMaTU3alys 3HaHUH 110 TEME Bubmuorexa LIOK

"MexaHn4yecKue 1 3JeKTPOMarHUTHbIE

https://m.edsoo.ru/96a7a2dd
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BOJIHBI"

PesepBHbIil ypok. O0001ICHHE 1

165 cUCTEMATH3aIMs 3HAHUH 110 TEME 1 Bubmaorexa ITOK
, a https://m.eds00.ru/52ad1603
'Onruka
PesepBuEIil ypok. O000IIIEHHE U
P P 1H bu6nmoreka [IOK
166 CUCTEMATH3ALNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/5beclc65
"OcHoBrsl CTO"
PesepBHEblil ypok. O0001IIEHHE U
167 CI/ICTEM&TI/ISZP 150:1 3HaHI/II§l 10 TEME 1 buGnuorexa [IOK
" B . " https://m.edso00.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBHrlil ypok. O0001IEHIE U
168 CI/ICTI;MaTI/BZp 1561 3HaHI/H;1H 110 TEME 1 Bubmiorexa HOK
" 4 | https://m.eds00.ru/1f511654
duzuka aroma
PesepBHeIit ypok. O600IICHHE 1
169 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe 1 bubnuoreka [{OK
"®u3nka aTOMHOTO Apa U https://m.eds00.ru/905c5ce0
AJIEeMEHTapHBIX YacTuil"
PesepBusblii ypok. O0001IEHIE U
170 CI/ICTEMaTI/I?,Zp usa 3HaHI/I;Iu 10 TEME 1 bubnnorexa [JOK
I https://m.edsoo.ru/2bffb94c
"OnemMeHTsl acTpOPU3UKH"
BHIEE KOJIMYECTBO HACOB I1
OB 0 CTBO €O 0 170 10 14

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






