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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUU K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIHUIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  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,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[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 (u3uku yriayOJaEHHOTO YPOBHS IO3BOJIAET pPEaU30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma no 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 MOXKET ObITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W 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 MHUpa oOydyaromerocsi, B (pOpMHUPOBAHUE YMEHUN NPHUMEHSATH HAy4YHBIN
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 COOTBETCTBHM C HEM KypC SIBIIIETCS JIOTHYECKH
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 Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, 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 TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX DSKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a TakkKe 0O0CYXKIEHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 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 mpomecca. s yrimyOnéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Martepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3aluyd (QU3MYECKOro TMpakTHKyma. 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 paszaena (temsel). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa NpeAcCTaBiieHa €AUHBIM TepeuHeM. Brioop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Hl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpYsl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pas3nienoB. /(s kayecTBEHHBIX 3a/1ay
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECTICUeHHIO yueOHOTO Tpolecca Kype (U3MKUA YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MUHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe 1o (U3HKE KIIOYEBbIX JAEMOHCTpauui st
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

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



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThudeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(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 (HOpPMHpPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

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

(dopMupoBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3HUECKUX
3HAHWI 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
JanbHeneMy 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,  BKIIOYAs  MEXaHWUKY,  MOJEKYJSpHY0  (U3HUKY,
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;

OCBOEHHE CIIOCOOOB pEIIECHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKEHEPHOIO XapaKTepa;

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

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUeCKUX HSKCIEPUMEHTOB, aHaliM3a MW HUHTepHpeTanuu  UHGOpMaInH,
OINPEAENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yibTaTa,

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



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETO
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
MPaKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
IpoBeNEeHUsT J1adOpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.

Onucanue MaTepHAJbHO-TeXHHMYeCKOM 0a3bl menrpa «Touka pocray,
HCIOJIb3YeMOM IS peaju3aluv 00meo0pa3oBaTeIbHONH MNPOrpaMMbl 10
¢pusuke (yriy0jJeHHbIN YPOBEHB).

B cocraB nentpa «Touka pocta» mo ¢usuke (yriyOJ€HHBI YpOBEHbB)
BXOJT 0a3oBas (00s3aTeNbHast) YacTh U JAOMOJHHUTENIbHOE 000pyaoBanue. baszoBas
4acTb COCTOUT U3 UU(QPOBBIX JNAaTYUKOB U KOMIUIEKTOB COIYTCTBYIOIIHUX
AJIIEMEHTOB [IJIS1 OIBITOB MO MEXaHUKE, MOJIEKYJISIPHON (PU3UKe, SIEKTPOIUHAMUKE
u onruke. JlonomHutensHoe  0o0opynoBaHHe — (MPO(PUIBHBIA  KOMILIEKT)
peacTaBisgeT cobor mudpoByro JTadoparopuro no ¢uszuke. JlaTunk adbCOMIOTHOTO
JaBJICHUST TPOU3BOAUT HU3MEPEHHs] a0COJIIOTHOrO JAaBieHus. UyBCTBUTEIbHBIN
AJIEMEHT JaT4MKa BBINOJIHEH Ha 6a3e MOHOJIUTHOIO KPEMHHUEBOI'O MbE30PE3UCTOPA
C BHEIPEHHOM TEH30pPE3UCTUBHOW CTPYKTYpPOHM, KOTOPAsl MO3BOJSET HCKIKOYUTH
BO3MOYKHBIE TIOTPEIIHOCTU U JIOCTUTHYTh HEOOXOJUMOI TOYHOCTH M3MEpeHuil. B
KOMITJIEKT JIaT4YuKa aOCOMIOTHOTO JaBJICHUS BXOAUT TMOKas repMeThdYHas TpyOKa
JUIS TIOJKJIIOYEHMs IITyllepa JaTdyrka K jJabopatopHomy oOopynoBaHuio. JlaTymk
MOJIOKEHUS! (MarHUTHBIM) M3MEpsSeT BPEMEHHBbIE OTPE3KH MEXKIYy MOMEHTaMu
MPOXOXKJICHUS 00BEKTa PAAOM C OECKOHTAKTHBIMHU AETEKTOpaMH. beCKOHTaKTHbIE
JETEKTOPBI ABJISIIOTCS BBIHOCHBIMH M KPEMATCA HA METAIUTMYECKON MM MarHUTHOM
noBepxHocTu. KonnyecTBOo oceil uM3MepeHHsl JaTyMKa IOJIOKEHUS paBHO 3,
JHana3oH u3MepeHui mo kaxaon u3 ocei X, Y u Z cocrasinset ot 0 710 360 rpaz.
KOMIIIEKT COMyTCTBYIONIMX 3JIEMEHTOB [JIsl HKCIIEPUMEHTOB [0 MEXaHUKE.
KoMIIIeKT cOmyTCTBYIOIIUX 3JIEMEHTOB JII SKCIEPUMEHTOB IO MOJEKYJISIPHON
¢uzuke. KOMIUIEKT CONMYTCTBYIONIMX JJIEMEHTOB [JJSi JKCHEPUMEHTOB IO
ANEKTpOAMHAMUKe. KOMIUIEKT COMYTCTBYIOIIMX 3JEMEHTOB I 3KCIIEPUMEHTOB
10 OITHKE.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Paznen 1. Hay4ynblid MeTO MO3HAHMS IPUPOBI.

®uzuka — QyHgaMeHTadbHas Hayka o mpupoje. HaydHblit MeTo mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

OKCIEepUMEHT M Teopus B IpoLecce IMOo3HaHus npupoasl. HaOmronenue u
HKCIIEPUMEHT B (pU3HKe.

CnocoObl  u3MepeHuss (PU3MUECKUX BEJIWYMH (aHAJIOrOBbIE U LHU(PPOBHIE
U3MEPUTEINIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JaTUNKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHUl  (uU3MUECKMX  BedWyuH  (abcoitoTHass U
OTHOCHTEIIbHAS).

MopenupoBanue (U3MYECKUX SIBJIEHUW U MPOLECCOB (MaTepHalibHas TOYKA,
abCONIOTHO TBEPJOE TEJIO, UJCANIbHAS KUJIKOCTh, UJICANIbHBIN ra3, TOYEUHBIH 3aps).
I'unore3a. ®U3NUECKUi 3aKOH, TPAHMIIBI €r0 TPUMEHNMOCTH. Dusndeckas Teopus.

Ponb u MmecTo pusuku B popMUpPOBAHUU COBPEMEHHOM HAyYHOU KapTUHBI MUPA,
B [IPAKTUYECKOMU AEATENBHOCTHU JHOJEH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepenne cribl TOKA M HaIPSKEHUS B LIEMH [TOCTOSIHHOTO TOKA IIPH ITOMOIIU
aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ I1udpoBoi nadoparopueil no ¢usuke. [Ipumepsl n3MepeHus
(Y3MYECKUX BEJIMYMH MTPU MOMOUIM KOMIBIOTEPHBIX JaTYHKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBMkKeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JBUXKEHHS.
Cucrema oTcuéra.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pagnyc-BekTop MarepuanbHOW TOYKH, €ro NPOEKIUU HA OCH CHUCTEMBI
KoopauHaT. TpaekTopus.

[lepemenienne, CKOpocTh (CpelHsisi CKOPOCTb, MTIHOBEHHasi CKOpPOCTh) U
YCKOpPEHHE MaTepuaJbHON TOYKH, UX MPOEKIUMHU HA OCH CHUCTEMbl KOOpJWHAT.
CrnoxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJUMHEHHOE IBUKEHUE. 3aBUCHMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS W MYTH MaTE€pUalbHOW TOYKU OT BPEMEHU M HX
rpaduKu.

CBoOonHOe majeHue. YCKopeHue CBOOOAHOro majaeHus. J[BrkeHue Tena,
OpOILIEHHOTO TMOJA YIJIOM K TOPU30HTY. 3aBHUCHUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepuaIbHONW TOYKU OT BPEMEHH U UX TPaUKu.



Kpuonunerninoe nsuxenue. /[BmkeHrne MarepruagbHOW TOUYKU IO OKPYKHOCTH.
VYrioBas w  nuHeWHas ~ ckopocTh. llepwom w  wactora  oOparieHwusl.
LlenTpocTpeMuTenbHoe (HOpPMAaJIbHOE), KacaTelbHOE (TaHIEHIMAIbHOE) M MOJHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI:  CIHAIOMETD,
JIBWKCHUE CHAPSAIOB, LIEMHBIE, IIECTEPEHYATHIE U PEMEHHBIE IIEPEIadn, CKOPOCTHBIE
JUQTHL

Jlemoncmpayuu.

Mogenp cucTeMbl OTCUETA, WILTIOCTPAIUS KUHEMATHYECKUX XapaKTEPHUCTHK
JIBUKEHUSL.

CnocoObl uccien0BaHusl TBUKEHUM.

Nnmroctpanys npeaesbHoro nepexoia U U3MepeHrne MTHOBEHHOU CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUN € UCTIOIb30BAaHUEM MEXAaHU3MOB.

[Tazenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBH)XKEHHS Tena, OpPOIIEHHOrO MOJ YIJOM K TOPU30HTY U
TOPUA30HTANIBHO.

HarmpaBnenue ckopocTy IIpU IBUKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeH, TPACKTOPUINA, CKOPOCTEN NBUKEHUS OJTHOTO U TOTO K€ Teja B
Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yueHne HEpaBHOMEPHOTO JBMKEHHSI C LEJIBIO ONpPENEICHUS MIHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHUs: IpH NPSMOJIMHEMHOM PaBHOYCKOPEHHOM JABUKEHUH MO
HAaKJIOHHOW INIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIyTH OT BpPEMEHM IIPU  PAaBHOYCKOPEHHOM
JIBUKEHUU.

N3mepenue yckopeHHsi CBOOOTHOTO MajieHus! (PEKOMEHA0BAHO HCIOIb30BaHHUE
undpoBoii 1abopatopun).

N3yuenue nBUKEHUA Tela, OPOLIEHHOTO TOpU30HTaIbHO. [IpoBepka rumoress
O MpsAMOM NPONOPLUHOHATIBHOM 3aBUCUMOCTH MEXIY JAIBHOCTBIO IOJNETa U
HA4aJIbHOM CKOPOCTHIO TEJIa.

N3yuenne nABMKEHHS Tella IO OKPY>KHOCTH C TIOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

HccnegoBanue 3aBUCUMOCTH TEpHOJa OOpallleHUs] KOHMYECKOr0 MAasiTHUKA OT
€ro IapaMeTpoOB.

Tema 2. lunamuxa.



IlepBeiii 3akoH HbroroHa. HMHepumansHbie cucteMsl otcu€ra. [IpuHImn
oTHocuTenbHOCTH [anunes. HeunepuuaibHble cUCTEMBI OTCU€ra (ONpEAeIICHHUE,
IPUMEPBHI).

Macca tena. Cua. [IpuHIUII CyTIEpIIO3HIIMM CHJL.

Bropoi 3akon HproToHa 111 MaTepuaibHON TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMUPHOIO TSATOTEHUSI. DKBUBAJIEHTHOCTh TPABUTALIMOHHON U HTHEPTHOM
MAacCBhl.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO MaJ€HUsI OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT Teorpadudeckoil MupoThl. [IBuxkeHne HeOECHBIX TEN U
UX CIyTHUKOB. 3akoHbI Kemepa. [lepBast kocMuueckas CKOpOCTb.

Cunma ynpyroctu. 3akoH I'yka. Bec Tema. Bec Tema, aBmKymerocs c¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs CKOJIBXEHUS U CUJIa TPEHUS MOKOSI.
Koaddumment tpenus. Cuna conpoTUBICHUS NPU JBUKEHUU Tella B )KUJIKOCTU WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIJIBHOTO JIBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuiia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: ITOAIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauyuu.

HaGnronenue ABmKeHUs T€d B MHEPLHUAIBHBIX M HEMHEPLHMATBbHBIX CHCTEMax
OTCYETA.

[IpyuHIMIT OTHOCUTEBLHOCTH.

Kauenne nByX HIWIMHAPOB WM IIAPOB PAa3HOM MacChl € OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIBHO HEMHEPIIUAIBHON CUCTEMBI OTCYETA.

CpaBHEHHE PABHOJEHCTBYIOIIEH MPHUIIOKEHHBIX K TEIYy CHJI C IPOU3BEIECHUEM
MacChbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOIECUCTBUS TEI.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTAICHUH.

LeHTpOoOSKHBIC MEXaHU3MBI.

CpaBHeHUE CHUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npAKMUKyMm.

N3mepenne paBHOACHCTBYIONIEH CHJI MIPU JIBJKEHUHM OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BpPEMEHH JBHXKEHHS Opycka IO
HAKJIOHHOU IIJIOCKOCTH HA 3aJaHHOE PACCTOSTHUE OT €r0 MAcCChl.



HccnenoBanue 3aBUCHMOCTH CWJI yHPYTOCTH, BO3HMKAIOIIMX B INPYXUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOpMaIIHH.

N3ydenne ABUMIKEHUSI CUCTEMBI TEJ, CBA3AHHBIX HUTHIO, NEPEKUHYTOM 4Yepe3
NErKui OJIOK.

N3mepenne kodpduimenta TpeHUS IO BEIMYUHE YTIOBOTO KO3 duIMeHTa
3aBUCHUMOCTH Frp(N).

HccnenoBanne NBUKEHHA OpyCKa MO HAKIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KO2(PPUIIMEHTOM TpEHHUS.

N3ydenune nBMKEHUS rpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpAOE Teno. I[locTymaTenbHOe M BpallaTeabHOE JIBUXKECHHE
TBEpAOro Tteyna. MOMEHT CWIBI OTHOCUTEIBHO OCH BpalieHus. Ilnedo cuibl.
CrnoxxeHue cuil, IPWIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tskectu Tena.

YcnoBus paBHOBECHS TBEPAOIO TeIA.

YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHu4yeckrue yCTPOMCTBA M TEXHOJOTHMYECKHME TPOLECCHI: KPOHIITEHH,
CTPOMTENBHBIN KpaH, pelI€TyaThle KOHCTPYKIIUH.

Jlemoncmpayuu.

VY ciioBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Hccnenosanue ycioBuil paBHOBECHs TBEPAOTO TeNA, UMEIOIIETO OCh BpallCHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacy€T CUJT YIPYTOCTH.

N3ydenune ycToMunBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3axonvl coxpaneHusn ¢ MexaHukxe.

Nmnyneec MarepuasbHOM TOUYKHM, CUCTEMBI MaTepHalbHbIX TOYeK. LleHTp macc
CUCTEMBI MaTepUaIbHbIX TOUEK. Teopema o JBUKEHNHU LIEHTpa Macc.

NmMnynbe cUIlbl M U3MEHEHHE UMITYJIbCA TElla.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

MomeHT wumIiynbca MarepuanbHOM TO4Yku. [IpencraBiieHMe O CoXpaHeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PaGota cuibl Ha MajloM W Ha KOHEYHOM mnepemelnneHud. ['paduueckoe
MpeCTaBICHUE PaOOThI CHIIBI.

MoOIIHOCTb CHUJIBI.

Kunernyeckass sHeprus MarTepuaqbHOW TOUYKH. Teopema 00 H3MEHEHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOYKH.

[loTeHUMaNbHBIE W HENOTEHIMAIbHbIE CHJbl. [loTeHUMabHAs SHEPrusl.
[loTeHnnumanbHas 3Heprus ymnpyro nedopmupoBaHHOW mpykuHbl. [loTeHiMaibHAs



DHEPrus Teja B OJHOPOJHOM I'PaBUTALMOHHOM nosie. IloTeHnmnansHas sHeprus Tena
B TPABUTAMOHHOM II0JIE OJHOPOJHOIO Mmapa (BHYTpM M BHE Iuapa). Bropas
KOCMHYECKast CKOPOCTb. TpeThbsi KOCMUYECKAsE CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMANIBHBIX CUJI C U3MEHEHHEM MEXaHUYEeCKON sHepruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIUU.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHymm g MICaNbHOM JKUAKOCTH KakK CJIEACTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKON YHEPTUH.

TexHu4yeckre ycCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: ABUKEHHE DPAKET,
BOJIOMET, KOTIEP, MPY>KUHHBINA MUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHHWE Ha KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE 1BUXKEHUE.

N3mepeHne MOIHOCTY CHUJIBI.

W3meHeHue sHepruu Tena Mpu COBEPIIEHUN PabOThI.

B3anmHbIE mpeBpamieHUs] KWHETHYECKOM W NOTEHUUAIBHOW JHEPTHM IpHU
JNEUCTBUM HA TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruy Npu cCBOOOAHOM Ma/ICHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne nmnyiibea Tena o TOpMO3HOMY ITYTH.

N3mepenne cuibl TATH, CKOPOCTA MOJEIH 3JIEKTPOMOOWIIE U MOIIHOCTH CHJIbI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanue coXpaHeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBHM.

N3Mepenne KWHETUYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHHS TMOTEHIMATBHOU YHEPTUU MPYKUHBI C pabOTOM CHIIBI
TPEHUSL.

Omnpenenenve pabOTHl CWJIBI TPEHUS TPU JABMKCHUM Teja IO HAKIOHHOMN
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3nka u TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU MeopUl.

OcHOBHbBIE TOJIOKEHUS MOJIeKyJIgspHO-KuHeTnueckoit Teopun (MKT), wnx
onbITHOE 00ocHOBaHuE. uddy3us. bpoyHoBckoe nBuKeHUE. XapakTep ABUKEHUS U
B3aMMOJICMCTBHUS YaCTHULl BEIIECTBA. MoJenn CTpOCHUS Ta30B, )KUIAKOCTEW U TBEPIBIX
TeI U 00OBSACHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pa3Mepsl
MoJsekyn (atomoB). KonnuecTBo BemiectBa. [locTtostHHas ABoraapo.

TeroBoe paBHOBecue. Temmeparypa u cmocoObl e€ usmepenus. Illkama
temnepatyp Llenbcus.



Mopenp HaeasbHOroO ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUM: YaCTHUIIBI
rasza JIBH)KYTCSI XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYIOM.

l'azoBble 3akoHbl. YpaBHeHue MenjaeneeBa—Knanelipona. AOGcomoTHAs
temriepatypa (mkana temneparyp KenbBuna). 3akon [lansrona. M3omporeccsl B
UJCaNbHOM Tra3e C TOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MIPEICTABICHUE U30IPOLIECCOB: U30TEPMA, U30X0pa, u300apa.

CBsi3pb  MeXIQy  JaBJIE€HMEM UM  CpeJHEH  KHUHETUYECKOM  BHeprueu
MOCTYMATEILHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HACAIbHOrO0 Ta3a (OCHOBHOE
ypaBHEHHUE MOJICKYISIPHO-KMHETUUYECKON TEOPUH HI€aIbHOTO Ta3a).

CBs13b a0CONIOTHOM TeMIIEpaTypbl TEPMOAUHAMUYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOW SHEPTUEH MOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: TEPMOMETD,
0apoMeTp, MoIy4eHHEe HAaHOMATEPHAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTUL] BEILECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpoOyHOBCKOTO JIBUKEHUSI.

Huddy3ust :KUIKOCTEH.

Mopens onbita lITepHa.

[IpuTsskeHne MOJIEKYII.

Mopenu KpuCTaIUINYECKUX PEMIETOK.

Habmtoienue 1 ncciaenoBaHue U30MpOIIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

HccnenoBanne mpouecca yCTaHOBIICHHMS — TEIUIOBOTO  PaBHOBECHS  IIpHU
TEIUI000MEHE MEXKTy Topsiuei U XOJIOAHOM BOJOM.

N3yueHne H30TEPMUYECKOrO Mporecca (peKOMEHJOBAHO HCIIOIb30BAaHUE
1 poBoii 1abopatopun).

N3yuyeHnne n30X0pHOTO mpoiecca.

N3yuenune nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCJIOBUM s
TEPMOJAVMHAMUYECKON cUCTeMbl. BHelHne u BHyTpeHHHE napamerpshl. llapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHUCBHIBAIOIINX €&
COCTOSIHUE Ha MHUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hawano  tepmoaumHaMuku. CaMONpOM3BOJIbBHAs  penakcauus
TEPMOJMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopenp neanbHOro ra3a B TepMOJMHAMHUKE — CUCTEMA YPABHEHU: YPABHEHHE
MenpaeneeBa—KianelipoHa W BbIpaKEHUE [JI1 BHYTPEHHEH DSHEPTUU. Y CIOBUA



NPUMEHUMOCTH 3TOM  MOJENIW: HHU3Kasg KOHLEHTpauus YacTHUL], BBICOKHE
TeMIiepaTypbl. BelpaxkeHue a1 BHYTPEHHEH 3HEPrud OJHOATOMHOIO HJEATbHOTO
rasa.

KBa3ucrarnueckue u HECTaTHUECKUE MTPOLECCHI.

OnemeHTapHas paboTa B TepMoaWHaMuKe. Beramcnenue paboTel mo rpaduky
npoiiecca Ha pV-auarpamme.

Teronepenaya  kak  cnoco®d — WM3MEHEHUS  BHYTPEHHEW  DHEPruu
TEPMOJIMHAMHYECKOM  cucTeMbl  0e3  coBepuieHusi  paborel.  KonBekius,
TEIUIONPOBOAHOCTD, U3TTyUYCHHUE.

KomnuectBo Ttemnorel.  TenmnmoémkocTs Tenma. YaenpHas MW MOJSpHas
TEIUIOEMKOCTH BEHIECTBA. YpaBHeHHMe Maliepa. YaenbHas TEIOTa CroOpaHus
torumBa. Pacdy€r konmmyecTBa TeIIOTHI mnpu  Temonepedade. Ilonsarue 00
aauabaTHOM ITpoIiecce.

[TepBblii 3aK0H TEpMOAMHAMUKHU. BHYTpeHHsIs sHeprus. KoinuecTBo TEMNIOTHI U
paboTa KaKk Mepbl U3MEHEHUS! BHYTPEHHEHW SHEPTHH TEPMOJAMHAMUYECKON CUCTEMBI.

BTopo# 3aK0H TEpPMOAMHAMUKH JJI1 PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJIMHAMHUYECKOW CHUCTEMBI MPOXOIUT €IUHCTBEHHAS
anuabata. AGCOJIIOTHAs TeMIepaTypa.

BTopo# 3akOH TEPMOAMHAMUKH I HEPABHOBECHBIX MPOLECCOB: HEBO3MOKHO
nepesaTh TeIUIOTY OT 0oJiee XOJIOJHOro Tejia K 0oJjiee HarperoMy 0€3 KOMIIEHCAIUU
(Knayszuyc). Heo6paTuMOCTh IPUPOIHBIX MPOIIECCOB.

[TpuHnmb! nevctBus TeruioBbix MamuH. KIT/.

Makcumanbnoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKUE AaCTIEKThl MCIIOJIB30BAHUSI TEIUIOBBIX JABUTaresieil. TermioBoe
3arpsi3HEHNE OKPYKAIOIIEH CpeJibl.

TexHHuuecKue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJOIUJIBHUK,
KOHJIUITMOHEDP, NU3ENbHBIA U KapOIOpaTOpHBIA JBUTATENH, IMapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIIEpATyp, YTHUIU3ALMS «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BAaHUEM TEIJIOBOTO HAacoca, YTHIIM3AIUs OMOOPraHWYECKOro TOIUIMBA IS
BBIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Jemoncmpayuu.

W3meHneHue TemnepaTypsl IpH a1nadaTHYeCKOM pacCIIMPEHUH.

Bo3znymHoe oruuso.

CpaBHEeHUE YAETBHBIX TETUIOEMKOCTEMN BEILIECTB.

CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTUU.

HccnenoBanue aquabaTHOTo mpoiiecca.

KomrmbrorepHabie MOAEHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenune yaenbHON TEIITOEMKOCTH.



Uccnenosanue mpoiiecca OCTHIBaHMS BEILIECTBA.

HccnenoBanue aquabaTHOTO mpoiiecca.

N3ydeHne B3aMMOCBSI3M DJHEPIUM  MEKMOJIEKYJSIPHOTO B3aUMOJICUCTBUSL U
TEMIIEPATypPbl KUTIEHUS KUJTKOCTEM.

Tema 3. Acpecamuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u konaeHcanus. McnapeHue u kumneHue. YaeiabHas TeIioTa
napooOpa3zoBaHusl.

HacellieHHbIE 1 HEHACHIIEHHBIE MTapbl. KauecTBEHHAs 3aBUCMMOCTD TUIOTHOCTH
U JIaBJICHUS HACBIIIEHHOTO Iapa OT TeMIlepaTyphbl, UX HE3aBHCUMOCTb OT O0OBEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUSI OT JIABJICHUS B KUJKOCTH.

BnaxxHocTh Bo3yxa. AOCOIOTHASI 1 OTHOCUTEINIbHAS BIAKHOCTb.

Tépnoe teno. Kpucramiueckre u amopdHbie Teraa. AHU30TPOIUS CBONCTB
KpuctaiuioB. [lmaBienne u Kpuctaiuzanus. YJelabHas TEIUIOTa IUIABJICHHUS.
CyOnumarnus.

Hedbopmanuu tBEPpAOrO Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmanuii.

TeroBoe pacmmpeHue KUAKOCTEH U TBEPIBIX TeN, OOBEMHOE W JIMHEWHOE
pacupenre. AHTapMOHU3M TEIUJIOBBIX KOJIEOAHWW YacTUIl BEHIECTBA KaK MPUYMHA
TETJIOBOTO paclIUpeHust Tes (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBaHue sHEpPTUH B (pa30BbIX NMEPEX0OIAX.

YpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxHoctHOoe HatspkeHHe. KoappuimeHT NOBEPXHOCTHOTO HATSKEHHUS.
Kanmwuiapasie sBneHus. J[aBineHHe moa MCKPUBIEHHOM ITOBEPXHOCTBIO YKHUJIKOCTH.
®opmyna Jlamnaca.

TexHu4yeckre yCTpONUCTBA U TEXHOJOTUUECKUE MPOIECCHI: KUIKUE KPUCTAILIBI,
COBPEMEHHbBIE MaTEPHUAIbI.

Jlemoncmpayuu.

TeruoBoe pacmupeHue.

CBoiicTBa HACBHIIICHHBIX TTAPOB.

Kunenue. Kunenue npy noHM>X€HHOM TaBJICHUM.

N3Mmepenne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmauuBaHue.

KanunnspHsie siBieHus.

Mopenu HEeHbIOTOHOBCKOM JKUJIKOCTH.

CnocoObl U3MEPEHUSs BIAXKHOCTH.

Uccnenosanue HarpeBaHus U MJIABJICHUSI KPUCTAILUIMYECKOTO BEIIECTBRA.

Buasr nepopmarnmii.

Habmronenue mansix nedopmarimii.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3Mmepenne yaenpHOM TEMIOTHI IIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTApPOB.

H3mepenue aOCOMIOTHON BIIAXXHOCTH BO3AyXa M OIIGHKAa MacChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ duiineHTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

UccnegoBanne  3aBUCUMOCTH  AedopMallik  PE3MHOBOrO  oOpas3ma ot
MPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoguHaMHKa.

Tema 1. dnexkmpuueckoe noie.

OneKkTpu3anuss Ten W €€ NpOosSIBICHUs. JJEKTpuueckui 3apsn. JlBa Buga
ANEKTPUYECKUX  3apAnoB. IIpOBOIHMKH, JHUAJIEKTPUKA U MOJYNPOBOJHUKH.
DIJIEMEHTAPHBIN JNEKTPUUECKHUM 3apsijl. 3AaKOH COXPAHEHUSA SJIEKTPUUECKOTO 3aps/ia.

B3aumoperictBue 3apanoB. Todeunsie 3apsabl. 3akoH KyoHa.

Onextpuyeckoe nosie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hampsox€anocts  anexktpudeckoro  moisi.  [IpoOubiii  3apsan.  Jlunuum
HaINpsKEHHOCTH DJIEKTPUYECKOTO 1oJs. OTHOPOIHOE INEKTPUUECKOE TIOJIE.

[loTeHIMaNnbHOCTh 3JEKTPOCTATUYECKOrO TMOJs. Pa3HOCTh MNOTEHIMANOB U
HanpspkeHue. lloTeHuumanbHash »HEprus 3apsga B DIEKTPOCTATUUYECKOM IIOJIE.
[ToTeHnman 3yeKTpocTaTUYecKoro nojis. CBsA3b HANPSHKEHHOCTH TOJS M PA3HOCTH
MOTEHIUANIOB  JUISI  3JIEKTPOCTATHYECKOro IMoyisi (Kak OJHOPOJHOTO, TaK M
HEOTHOPOJTHOTO).

[IpuHUMI Cyneprno3uLMK SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apspkeHHOM cdepsl. [lone
paBHOMEpPHO 3apsDKeHHOro 1o o0béMy 1mapa. llonme paBHOMepHO 3apsKeHHOU
OCCKOHEYHOW TUIOCKOCTH. KapTuHbI JWHUN HaNpsHKEHHOCTH OTUX TIOJIeH W
HKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEH.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JINDIIEKTPUKYU B 3JIEKTPOCTATHYECKOM ToJie. J(ManekTpuyeckas NpOHUIIAEMOCTh
BEILIECTBA.

Konpencatop. OJEeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTBH IIIIOCKOTO
KOHJIEHCATOPA.

[TapannensHOEe coennHEHUE KOHIEHcATopoB. IlocnenoBaTenpHOE COEAMHEHHE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJHOPOIHOM AJIEKTPUUECKOM TOJIE.



TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IIPOLECCHI: JIEKTPOCKOIL,
AIEKTPOMETP, OIJCKTPOCTAaTHUECKash 3aluTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB,
KOHJIEHCATOphI, reHepatop Ban ae I'paada.

Jlemoncmpayuu.

Y CTpONCTBO M NMIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJI€ IBYX 3apsiKEHHBIX IJIACTHUH.

Mopgaenb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpoBOOHUKH B ANEKTPUYECKOM MOJIE.

DJIeKTpOoCTaTUYECKasl 3alUTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOAHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAAU IJIAaCTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsanka v pa3psaKa KOHJIEHCATOpa Yepe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue npeBpailieHus SHEPTUH 3apsDKEHHOTO0 KOHJIEHCATOpa B DHEPTHUIO
W3JIy4EHUs CBETOANOIA.

N3ydenue npoTekaHus TOKa B LIETH, COAEPKAICH KOHIEHCATOP.

Pacnpenenenuie pa3HOCTH MOTEHIUANIOB (HANIPSIKEHUSI) TIPU MOCTIEI0BATEILHOM
COEMHEHNH KOHIEHCATOPOB.

Uccnenosanue pa3psaa KOHJIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CylecTBOBaHUS TMOCTOSHHOTO 3JIEKTPUYECKOro ToKa. lMcTouHuku
toka. Hampsxenune U u 3JIC €.

3akoH Oma [J1s1 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTUBJICHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS OAHOPOIHOTO
MPOBOAHUKA OT €ro UIMHbl W IUIOIIAJM TOMEPEYHOrO0 CEUCHHS. Y ACNbHOE
CONPOTHUBJICHUE BEIIECTBA.

[locnenoBarenpHOe, MapaieIbHOE, CMENIAHHOE COEJIMHEHHE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX dekTpuueckux meneil. [IpaBuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [[xoyns—JIenma.

MOUTHOCTh 2JIGKTPUYECKOrO0 TOKa. TerjoBas MOIIHOCTb, BbIAC/IsEMas Ha
pe3ucTope.

OJIC 1 BHyTpEeHHEE CONMPOTUBIECHUE UCTOYHUKA TOKA. 3akoH Oma JyIsl MOJHOU
(3aMKHYTOHM) 3JIEKTpUYECKOM 1enu. MOIIHOCTh MCTOYHMKAa Toka. KopoTkoe
3aMbIKaHHE.



KonpaeHncarop B 1ienu nocTOSHHOTO TOKA.

TexHuyeckre YCTPOHCTBA M TEXHOJOTMYECKUE TPOIIECCHI: aMIEpMETp,
BOJILTMETP, PEOCTAT, CUETUMK DJICKTPUICCKON SHEPTHUH.

Jlemoncmpayuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

Uccnenoanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSIKEHUS I PE3UCTOPA, JIAMITbI
HaKaJIMBaHUS U CBETOJMOA.

3aBUCUMOCTh COTPOTUBJICHUS IUJIWHJIPUYCCKUX TPOBOJHUKOB OT JIJIUHBI,
TJIOIA TN TTOTIEPEYHOTO CEUCHUs M MaTepuasa.

Uccnenoanre 3aBUCUMOCTU CUJIBI TOKa OT CONMPOTHUBJIEHUS MPU MOCTOSHHOM
HaIPSHKCHUH.

ITpsimoe uzmepenne 3/[C. KopoTkoe 3aMblKaHHWE TaIbBAHUYECKOTO JIEMEHTA U
OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco6bl coenuHeHnst UICTOYHUKOB Toka, JJ1C GaTtapeil.

UccnenoBanue pasHOCTH MOTEHIMAIOB MEXKY IMOJIOCAMU UCTOUYHHKA TOKA OT
CHUJIBI TOKA B IICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanne CMEMIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOoro COnpoTUBIICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANPSKCHUS ISl JIAMIIb
HaKaJIUBaHMUS.

YBenuueHue npesesna u3MepeHus: amrepmeTpa (BoJIbTMETPA).

N3mepenne 3/]C 1 BHYTPEHHETO0 COMPOTUBIICHUS HCTOUHUKA TOKA.

Nccnenosanne 3aBucumoct J/[C ralbBaHUUECKOTO AJIEMEHTA OT BPEMEHU NIPU
KOPOTKOM 3aMbIKaHUH.

Hccnenoanne pa3HOCTH MOTEHIMAIOB MEXKY MOJOCAMU UCTOYHHKA TOKA OT
CUJIBI TOKA B TIETIH.

Uccnenoanne 3aBUCUMOCTH TOJE3HOW MOIIHOCTH MCTOYHUKA TOKa OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3iuyHbIX cpeoax.

DnekTpuyeckas  MPOBOAUMOCTh  PA3IMYHBIX  BEIMIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTL TBEPJIBIX METAJUIOB. 3aBHUCHUMOCTH COMPOTUBIEHUS METAIOB OT
temnepaTrypbl. CBEpXIPOBOIUMOCTb.

DJIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u pUMecHast MIPOBOJAUMOCTh
oaynpoBoJHUKOB. CBoiicTBa p—N-niepexona. [loynpoBogHMKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B JJIEKTPOJIHMTAX. DJNEKTPOJUTHYECKAs JTUCCOLMAIIUSI.
OnekTpoius. 3akoHsl Dapajes s dAEKTPOIU3a.



DnexkTpuyeckuil TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSITENIbHBIN pa3psil.
Paznuunble TMIIBI CAMOCTOATENBHOTO pa3psana. Monnus. [1nazma.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: Ta30pa3psIHbIC
JaMIIbl, JJEKTPOHHO-ITy4YeBas TPyOKa, MOJIYIPOBOJHUKOBBIE NPUOOPHI: AHO/I,
TPaH3UCTOP, (HOTOIUO, CBETOAMOM, TalbBaHWKA, pa(UHUPOBAHUE MEIU, BBHIIJIABKA
AIFOMUHUSA, SJIEKTPOHHAsE MUKPOCKOIIHSL.

JHemoncmpayuu.

3aBUCUMOCTB CONIPOTHUBIICHHS] METAJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbl 3nekTposu3a dapazes.

NckpoBoit pa3psaa U IpOBOJAUMOCTb BO3yXA.

CpaBHeHME IPOBOAMMOCTH METAJUIOB U MTOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSISI NPOBOAUMMOCTD TUOAA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmukKym.

HaOnronenue anexTposusa.

N3mepenne 3apsaa OTHOBAJIEHTHOTO MOHA.

HccnenoBanue  3aBUCUMOCTH  CONPOTUBIIEHUS — TEPMOPE3UCTOpA  OT
TEMIIEPaTypBhI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Du3n4ecKuil MPaKTUKYM.

CnocoObl n3mepenust GU3NUYECKUX BEIUYHUH C MCHOJIb30BAHUEM aHAJIOrOBBIX U
IU(POBBIX H3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIE M OTHOCUTENIbHBIE IMOTPEIIHOCTH M3MEPEHUN (PU3MUECKUX BEJIUYMH.
OrneHKa rpaHull MOTPEUTHOCTEM.

[IpoBeieHHE  KOCBEHHBIX  M3MEPEHUM,  HCCIENOBAaHUM  3aBHCUMOCTEN
(GU3MYEeCKUX BEJIMYMH, MPOBEPKA NPEIJIOKECHHBIX THUIOTe3 (BBHIOOp U3 pador,
OMHCAaHHBIX B TEMAaTHUYECKHUX pazjienax «YUeHUYECKUN 3KCIIEPUMEHT, J1a00paTOpHBIE
paboThI, MPAKTHKYM).

MexknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢puszuku yriyos€HHoro ypoBHs B 10 kjacce ocyliecTBiIsieTcs ¢
Y4ETOM COZAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMH MAaTE€MAaTHKH,
OMoNOTHUN, XUMUH, TeoTpadun ¥ TEXHOJIOTHH.

Mesicnpeomemnoie NOHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO0008 HAYYHO20
no3HanuA: sIBIICHWE, Hay4yHbIM (akT, runoresa, (u3nmyeckas BeIUUYMHA, 3aKOH,
Teopusi, HaOJIOJIEHUe, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE IPUOOPHI, ITudpoBast JadbopaTopusi.

Mamemamuka: pelieHrue cuctemMbl ypaBHeHuil. Jluneitnas ¢ynkuus, napadoua,
runepOona, ux Trpaduku M cBoiicTBa. TpuroHomerpuyeckue (QyHKIMHU: CHUHYC,



KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKAECTBO. BEKTOPHI
Y UX IPOEKLIHUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonozua: mexanndyeckoe ABMKEHHE B JKUBOM mpupoze, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPIaHMU3MOB, TEIJIOBOE 3arps3HEHUE OKPYKAIOLIEH Cpenpbl,
yTUIu3alusg OHMOOPTraHMYECKOrOo TOIUTMBA I BBIPAOOTKH  «TEIUIOBOW» H
ANEKTPOIHEPTHH, ITOBEPXHOCTHOE HATSHKEHHWE W KAWJULIPHBIC SIBJICHUS B IPUPOJE,
ANEKTPUYECKUE SBIICHUS B )KUBOU NPUPOJE.

Xumua: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJIIpHAs Macca, IOJIyYeHHE HAaHOMAaTepHallOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJI, )KUJIKOCTEHM M Ta30B, )KUAKAE KPUCTAIUIBI, JJIEKTPUYECKHUE CBOMCTBA
METAJUIOB,  JJIEKTPOJINTHYECKAs  JUCCOLMALMS,  TallbBaHWKA,  DJIEKTPOHHAs
MUKPOCKOIIHUS.

T'eozpaghus: BnaxHoCTh BO3yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBWKEHUM C MCIOJNB30BAHHEM MEXaHU3MOB,
YUET CYXOro M KUJKOIO TPEHUS B TEXHUKE, CTATUYECKNE KOHCTPYKIUH (KPOHIITEIH,
pemeéTyarble KOHCTPYKLHMH), HWCIOJIb30BAHUE 3aKOHOB COXpPAHEHHS MEXAaHUKH B
TEeXHHUKE (TUPOCKOIN, BOJOMET U JAPYTHUE), IBUTATEIb BHYTPEHHETO CrOpaHHUsl, 1apoBast
TypOuHa, OBITOBOM  XOJOAWIBHUK, KOHIAUIMOHEP, TEXHOJOTHU MOJIYYECHHUS
COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJOTHH,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3eMJIEHUE AJIEKTPONPUOOPOB, Tra3opaspsaHbIe
JIaMIIbl, OTYIIPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Paznen 4. JiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMoeiicTBHE MOCTOSIHHBIX MAarHUTOB U MPOBOJIHUKOB C TOKOM. MarHutHoe
roje. Bektop MarHuTHON MHAYKUUU. [IpUHIMUIT CyIIeprIO3ULIMM MarHUTHBIX ITOJIEH.
JIvHMM MarHUTHOM MHIYKLHWH.

MarHutHoe nojie MPOBOAHUKA C TOKOM (IIPSMOro MPOBOJHMKA, KAaTYIIKU WU
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHiia, e€ HanpaBJjeHUE U MOJYJIb. JIBUXKEHHE 3apsKEHHON YaCTUIIbI B
OJTHOPOJHOM MarHuTHOM Tosie. PaGora cuitbel JlopeHiia.

MarunuTtHoe 1noJie B Beniectse. @eppoMarHeTUKH, Iapa- U JUaMarHeTUKH.

TexHUYeCKHe YCTPOMCTBA UM TEXHOJOTMYECKUE TIPOLECCHI: MPUMEHECHUE
ITOCTOSIHHBIX MArHUTOB, 3JIEKTPOMATHUTOB, TECTEP-MYJBTUMETP, SJICKTPOJIBUTATEID
SkoOu, yCKOpUTEU 31IEMEHTAPHBIX YACTHII.

Jemoncmpayuu.



KapTtuna nuHui MHIYKIIUU MAarHUTHOTO TOJIS TTOJIOCOBOTO M MOJKOBOOOPA3HOTO
MTOCTOSIHHBIX MarHUTOB.

KapTtuHa nuHuid MarHUTHOM MHIYKIIMH TIOJISL JIIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlevictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

Hab6nronenue nBmxeHus Myyka 3J€KTPOHOB B MArHUTHOM I1OJIE.

[IpuHIUI NEHCTBUS IEKTPOU3ZMEPUTEIILHOTO MPUOOpPa MAarHUTOAIEKTPUUECKON
CUCTEMBL.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccenenoBanre MarHUTHOTO TTOJISL IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccenenoBanue 1elCTBUS OCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenne cuiibl AMmepa.

N3yueHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

OnpeneneHrne MarHUTHOM HHYKIIMA Ha OCHOBE U3MEPEHUS CUIIBI AMIIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SBneHHE  DIEKTPOMAarHWTHOM MHAYKUMH. [lOTOK BEKkTOpa MAarHUTHOM
naaykuuu. OJIC wuHAyKOMM. 3aKOH »JIEKTpOMarHuTHOW wuHAykiun Dapazes.
Buxpesoe smektpudeckoe nose. Toku Dyko.

O/1C uHIyKIHUH B POBOJHUKE, IBMXKYLIEMCS B OJHOPOJTHOM MarHMTHOM IIOJIE.

[Ipasuio Jlenua.

NupyktuBHOCTh. Karymika HWHIYKTUBHOCTM B LENHU IOCTOSIHHOTO TOKAa.
SAsnenue camonnaykiuu. I1C caMOUHAYKINH.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOorUCTBa U TEXHOJIOTHYECKHE MPOLECCH: UHAYKIIMOHHAS 1IEYb,
COJICHOM I, 3aII1Ta OT 3JIEKTPU3ALNHU TEJI IPU ABUKEHUU B MATHUTHOM T10JI€ 3EMIJIN.

Jemoncmpayuu.

HaGnronenue ssBIeHUs 2IEKTPOMAarHUTHOW MHTYKITHH.

UccnenoBanne 3aBucumoct OJC MHAYKIMM OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO MOTOKA.

[Ipasuio Jlenua.

[Tanenuie MmarauTa B aTlOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne caMOMHAYKIUU.

Uccnenoanune 3aBucumoctd DJ[C caMOMHIYKIHMH OT CKOPOCTH H3MEHEHHUS
CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.



UccnenoBanue siBIeHUS 3€KTPOMArHUTHON UHIYKIIUH.

Onpenenenne MHIYKIIMU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sBiIEHUS CAMOUHAYKIIUH.

CoOopka MoJIeni AIEKTPOMarHuTHOTO reHepaTopa.

Paznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomebarenbHas cucteMa. CBOOOIHBIC KOJICOAHMS.

I'apmonundeckue kojeOanusa. KuHemaThueckoe W JMHAMUYECKOE OIKCaHUE.
DHepreTuuecKkoe OMUCaHHUE (3aKOH COXPAHEHHUS MEXaHHMYECKOW 3Heprum). BrIBoj
JTUHAMHYECKOTO OMUCAHUSI TapPMOHUYECKUX KOJICOAaHMM M3 MX SHEPreTUYECKOro U
KHHEMaTHYE€CKOT'0 OIMMCAHMS.

Amvmumatyna u (asza konebanuil. CBsS3b aMIUTATYAbI KOJEOAHWUN HMCXOTHON
BEJIMYMHBI C aMIUIUTYJJaMU KOJICOaHHM €€ CKOPOCTH M YCKOPECHHUSI.

[lepuon u wyactora koneOGanuit. llepuon wmanbix CBOOOAHBIX KoOJ€OaHUMN
MaTeMaTU4ecKoro MasTtHuka. llepuon CBOOOIHBIX KOJEOAHUNM MPYKUHHOTO
MasITHUKA.

[Tonatue o 3aryxarmmux KoieOaHusx. BeiHykneHHble kosiebanus. Pe3oHaHc.
PesonancHass kpuBas. BimsHMe 3aTyxaHWsi Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHUECKHE MPOIECChl: METPOHOM, YacChl,
KayueJil, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anmch Koj1e0aTeIbHOI0 IBMKCHHUS.

HaGnronenue He3aBUCUMOCTH TEpHOJa MajbIX KOJEOaHW Ipy3a Ha HUTH OT
aAMILUTATYIBI.

HccnenoBanue 3aTyxaromux KojaeOaHUNW W 3aBUCHUMOCTH IEPHOJIa CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHHUSI.

UccnenoBanme konebaHuit Trpy3a HAa MACCUBHOW TIPYXKHHE C  IEJBIO
dhopMupoBaHUs PEACTABICHUN 00 HACATHLHON MOIENIU MPY>KUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUS SHEPTUU NP KOJICOAHUAX Tpy3a Ha IPYKUHE.

HccnenoBanue BoIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenne mnepuona CBOOOMHBIX KOJIGOAHUM HUTSHOTO U MPY>XKUHHOTO
MAasITHUKOB.

N3yuenne 3aKk0OHOB IBIKEHUS TeJa B XOJI€ KOJieOaHUid Ha yIIPyTrOM MOABECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeobpazoBanue 2HEPTUM B IPY)KUHHOM MasiTHUKE.

UccnenoBanne yObIBaHUS aMILTUTYAbI 3aTyXaKOIIUX KOJICOAHUH.



HccnenoBanue BBIHYXIEHHBIX KOJIeOaHUM.

Tema 2. dnekmpomaznumnuole Koebanus.

Konebarenbubiit  koHTYp. CBOOOAHBIE JIIEKTPOMAarHUTHBIE KoJieOaHUS B
ujcabHOM KosiebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMILTUTY b 3apsia
KOHJIEHCATOpa ¢ aMIUIMTY/I0 CHIIBI TOKa B KOJI€0AaTETbHOM KOHTYpE.

3aKOH COXPAaHEHMs SHEPTUH B UACATBHOM KOJI€0aTeIbHOM KOHTYPE.

3aryxatomue AIEKTPOMAarHUTHHIE KOJIeOaHus. BrinyxieHHbIC
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JCHCTBYIOIIEE 3HAYCHHE CUJIBl TOKAa M HANpsOKeHHWs] TPU  pa3indHou (opme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHM.

CunyconIabHBIA TEPEMEHHBIM TOK. Pe3UCTOp, KOHJEHCATOp M KaTyllKa
WHJIYKTUBHOCTA B II€MA CUHYCOMAAIBHOTO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHUI.

Wneansublii  Tpancpopmarop. [IpousBoacTBo, mepegaya U  MNOTpeOsIeHHE
ANEKTPUYECKON YJHEPTUH.

DKOJIOTUYECKUE PUCKM TIPpU MPOU3BOACTBE 3nekTposHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B ITIOBCETHEBHOM )KU3HH.

TexHnueckue yCTpPOMCTBA M TEXHOJOTUYECKHE MPOLECCHI: BJIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOINEepeaay.

Hemoncmpauyuu.

CB0OOIHBIE AIIEKTPOMArHuTHBIC KOJIeOaHus.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHHMM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiiorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXarOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mogenb 3JIeKTpOMarHuTHOTO FEHEpaTopa.

BriHyXIeHHBIE CHHYCOUIATTbHBIE KOJICOAHUSI.

Pesucrop, karymika MUHAYKTUBHOCTA U KOHACHCATOP B IIEMH MTEPEMEHHOT0 TOKaA.

Pe3onanc 1npu MoOCHeqOBAaTENIbHOM  COEAMHEHWH  PE3UCTOPA, KaTYIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Y CcTpolCTBO ¥ IPUHITUI ICUCTBUS TpaHchopmaTopa.

Mopens TMHUY IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npAKMUKyMm.

Nzyuenue tpanchopmaropa.

HccnenoBanue nepeMEHHOrO0 TOKAa Yepe3 MOCIEI0BATENIBHO COCAUHEHHBIC
KOHJIEHCATOp, KaTYILIKY U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOrO pe30HaHca.

NccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u 31eKMmpOMAZHUMHbBIE GOJIHbI.

MexaHuueckue BOJHBI, YCJIOBHS UX pacnpocrpaHeHud. [lonmepeunble u
OpoAOJbHbIE BOJHBL. [lepron, CKOpPOCTh paclpocTpaHEHHWsT U JUIMHA BOJIHBI
CBolicTBa MEXaHMYECKUX BOJH: OTpaXCHHE, IpEIOMIIEHHWE, WHTep(epeHuus Hu
T paKIms.

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

[IlymoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMAarHUTHHIE BOJIHBI. YCIIOBUS H3IY4YEHHs SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTanus BEKTOPOB B AIEKTPOMAarHuTHOU BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAXEHUE, PETIOMIIEHHUE, MOISPU3aLns,
uHTEephEepeHIUs U TUPpaKIus.

[lkana 31eKTPOMAarHUTHBIX BOJH. [IpuMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguookanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKatOLIEH Cpeibl.

TexHuueckue yCTpOWCTBA U MPAKTHUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paauoNpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOAOIbHBIX BOJH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habutoienue otpakeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoiicTBa ylIbTpa3ByKa U €ro IPUMEHEHHE.

HaGntonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYAOHM H
4acTOTON KosieOaHuil.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPETOMIICHUE,
noJisipu3anus, IuPpakuus, tHTepPepeHIus.

Oo6nHapyxeHue nHGPAKPaACHOTO U YIBTPAPHUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomut, npaKmuKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHEHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyd cBera.
To4deuHbIll ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKkOHbl OTpakeHHs cBera. llocTpoeHue m3z00pakeHHW B
iockoM 3epkaiie. Cepuueckue 3epkana.



[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIA TTOKA3aTelb
npesnomieHuss. OTHOCUTENbHBIN TMOKa3aTeNlb NpesnoMieHus. [I0CTOSHCTBO 4acTOTHI
CBETA U COOTHOIIECHUE JJIMH BOJIH MPU NEPEXOJE MOHOXPOMATUUECKOTO CBETA YEPE3
IpaHUIly pa3ziena AByX ONTUYECKUX CPEI.

Xon myueit B mpusme. Jucnepcus ceeta. CrnoxHbIi coctaB Oenoro cBera. LIBerT.

[lonHoe BHyTpeHHEe OTpaxxeHue. lIpenenbHbBI yrosl IOJHOTO BHYTPEHHEIO
OTPaKEHHS.

Cobuparoniue u pacceuBaromiue auH3bl. ToHkas iuH3a. DokycHOE paccTosiHuE
U ONTHYECKas CUjia TOHKOM JIMH3bI. 3aBUCHUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOU
ceprueckoil TMH3bI OT €€ TEOMETPUHN U OTHOCUTEIILHOTO MOKa3aTels MPEeTOMIICHUSI.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jjyya, IPOLIECALIEr0o JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontuueckoir ocu. I[locTpoeHne wu300pakeHU TOYKM U OTpe3ka MpsSMOMl B
COOMPAOIINX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMaX.

OnTtuyeckue npubopsl. Paspemaromas cnocoOHocTh. ['71a3 kak onTudeckas
cUCTEMA.

IIpenensl NpUMEHUMOCTH FEOMETPUYECKON ONITUKH.

Bonnosas onrtuka. ntepdepenuus ceta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
HaOII0ACHUS! MAKCUMYMOB M1 MUHUMYMOB B MHTEP(EPEHLIMOHHON KapTUHE OT ABYX
KOTE€PEHTHBIX UICTOYHUKOB. [IpuMepsl Kilaccuyeckux MHTEP(HEPEHIMOHHBIX CXEM.

Hudpakuus cera. {udpakunonHas peméerka. Y cioBue HaOIIOASHHS TI1aBHBIX
MakKCUMyMOB TMpU TaJ€HUH MOHOXPOMAaTHYECKOTO CBeTa Ha JIU(PaKIUOHHYIO
PELIETKY.

[Tongapu3zanus ceera.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JIyNa,
nepuckorn, ¢oToannapar, MHKPOCKON, IPOEKIMOHHBIN ammapar, HIpOCBETICHHE
OIITUKH, BOJIOKOHHAS OINTHKA, TU(PpaKIIMOHHAs perIeTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

Hccnenosanne npeioMIeHUs CBETA.

Habutoienue noaHoro BHyTPEHHETo oTpaskeHusi. Mojienb cBeToBo1a.

Hccenenoanne xoa CBETOBBIX IIYYKOB 4YE€PE3 IUIOCKOMAPAIIIEIBHYIO IIIACTUHY
U [IPU3MY.

UccnenoBanue cBONCTB N300pakeHUMN B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Hab6nronenue natepdepeninm cpera.

Habumoienue 1B€TOB TOHKUX TJIEHOK.

Habmronenue nudpakiuu ceera.

N3yuenune nudpakiimOHHON peIIETKY.



Habmonenne Au@pakiimoHHOTO CIEKTpa.

Ha6nronenue nucnepcuu cBera.

Hab6nronenue nossipusaiuu cBeTa.

[IprmeHeHnE MONSIPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nmokazarens NpeOMICHHS CTEKIIA.

HccnenoBanme 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUSA OT BellecTBa (Ha mpuMepe
KUJTKUX JIAH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Tomyyenue n300pakeHusl B CUCTEME U3 INIOCKOTO 3epKaJia U JIUH3BI.

[Tonyyenue n300pakeHus B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHE TEIECKONUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U MOJSIpU3AIUU CBETA.

N3yuyeHue noysipu3anyu cBeTa, OTPaXKEHHOIO OT OBEPXHOCTH TUAJIEKTPHUKA.

N3yuenue nHTepPEepeHIINM JIa3epHOTO U3ITyUYECHHS Ha IBYX LIETSAX.

Habnronenue aucnepcum.

Habintonenue u ucciaenoBanue Au(ppaklinoOHHOTO CHEKTpa.

W3mepenne IIMHBI CBETOBO BOJIHBI.

[lony4yeHue crekTpa H3Iy4eHUs CBETOAMOJA MPU MOMOIIM JUPPAKIUOHHOU
PELIETKH.

Pa3znes 6. OcHOBBI cIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH.

['paHuLbl IPUMEHUMOCTH KJIACCUYECKON MexaHMKHU. [locTynarsl crienuaabHOU
TEOPHH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTepBail. [IpeobpazoBanus Jlopenua. ¥YcinoBue
NPUYUHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMEUICHHE BpPEMEHH U
COKpAILlEHHUE JIJINHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C SHEPIHEW M MMITYJbCOM PEJSITUBUCTCKOM YacCTHIbl. DHEPrus
MTOKOSI.

TexHuueckue YCTpOMCTBA W TEXHOJOTMYECKHUE TMPOILECChl: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHIL.

Y4eHn4eckuii SKCIIEpUMEHT, JIa00paTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHre UMIYJIbCa U SHEPTUH PEIATUBUCTCKUX YacTHIl (0 ¢oTorpadusim
TPEKOB 3apS’KEHHBIX YACTHUI] B MArHUTHOM T10JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapno-601ano060ii oyaausm.

PaBHOBecHOE TeIIOBOE H3NMyueHUE (MU3iIyuyeHue aOCONIIOTHO YEPHOTO Tena).
3akoH cMeuienns Buna. I'nnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUsl U UMITYJIbC (POTOHA.



dororpdexr. Ompiter A. I'. CroneroBa. 3akoHbl ¢Gotodddekrra. YpaBHeHUE
Ounmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosaddexra.

JlaBneHue cBeta (B 4aCTHOCTH, JIaBJICHUE CBETa Ha aOCOJIFOTHO MOTJIOMIAOIIYIO
1 a0COJIIOTHO OTpakarollyro nosepxHocTh). OnbiTel I1. H. Jlebenena.

BosHoBbIe cBoMicTBa yactul. Bosnbl ae bpoia. InuHa BosHbl ae bpoina u
pa3Mepbl 00JIaCTH JIOKAIU3alUy JBMXKyLIeHcs yacTulbl. KopnycKyasspHO-BOJHOBOM
ayanu3M. Judpakius 21eKTpoOHOB Ha KpUCTALIaX.

Cneunduka uzmepeHudt B Mukpomupe. COOTHOILIEHUS HEOIpeAesIEHHOCTEN
I'eiizenbepra.

TexHudeckne yCTPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHL: CIIEKTPOMETP,
(doTo3neMEHT, (POTOAATUMK, TYHHEIbHBIH MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO PoTod(dekTa.

HccnegoBanne  3aBUCUMOCTA  CONPOTUBIIEHHS  IMOJYNPOBOJHHUKOB  OT
OCBEILICHHOCTH.

Ceeronuon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKyM.

HccnenoBanue gporopesucropa.

N3mepenne nmocrossHHOM [limanka Ha ocHOBe uccienoBanus Gororddexra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @uzuka amoma.

OnpITel MO HCCIEIOBAaHUIO CTpoeHus aroma. llmaHerapHas Monens aroma
Pesepdopna.

[Toctynatel bopa. N3nydenne u nornomieHue GOTOHOB MPHU MEPEXO/E aToMa C
OJIHOTO YPOBHS SHEPTUU Ha JIPYTOH.

Buapl ciektpoB. CriekTp ypOBHEN S3HEPTUHA aTOMA BOJIOPOJA.

CnoHTaHHOE M BBIHYKJICHHOE U3JyueHue cBeTa. Jlazep.

TexHnueckne yCTPOMCTBA M TEXHOJOTHYECKUE IMPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopra.

HaOmronenue nuHeRYaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CYETYMKA HOHU3UPYIOIIMX YaCTHULL.

Ornpenenenue JIMHBI BOJIHbBI JA3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Habmronenue nuHeRyaToro crekTpa.



Hccnenopanue crekTpa pa3peKEHHOT0 aTOMAapHOIO BOAOPOJA M U3MEPEHUE
nocTossHHON PunOepra.

Tema 3. Du3uka amomnHozo A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnas mopens siapa ['eitzenOepra—MBanenko. 3apsn sapa. MaccoBoe
qucio sapa. M30Tomnsl.

PagmoaktuBHOCTh. Anb(a-pacnaz. ODIEKTPOHHBIN U TIO3UTPOHHBIN Oera-
pacran. ['amma-n3nydeHue.

3aKOH paJMOAKTUBHOrO pacnaaa. PanvoakTUBHBIE HW30TONBI B IPHUPO/IE.
CBoiiCTBA HMOHM3UPYIOLIETO H3Iy4YCHHs. BiusHHE paJIHOaKTUBHOCTH HA JKHUBBIC
opranu3mbl. EcrecTBeHHbI PpoH u3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jlepekt Macchl sapa.

Snepubie peakuuu. Jlenenue u cunHrte3 saep. SAnepHeie peaktopsl. [IpoGiembi
YIPaBJISIEMOTO TEPMOSIEPHOTO CUHTE3a. DKOJIOTUUECKUE aCTIEKThI Pa3BUTHS SIEPHOM
DHEPIeTUKH.

MeTonapbl perucTpanuy U UCCIAEAOBAHUS SIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIBHBIE  B3aMMOACHUCTBUS. bapuoHbl, ME30HBI W  JICNITOHBI.
[IpencraBinenne o CtanmaptHoi Moaenu. KBapk-TiirooHHAas MOJEh aJJpOHOB.

®usuka 3a npenenamu CraHmapTHOM Mozaenu. TéMmHas Marepus W TEMHas
DHEPIUsl.

EanHcTBO mznueckoi KapTUHBI MUpA.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JO3UMETP, KaMmepa
Buiibcona, simepHblii peakTop, TEPMOSIACPHBIN peakTop, aToMHasi 6oM0a, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (oTOrpadpusim).

UccnenoBanue pagnoakTUBHOTO (POHA C UCIIOJIH30BAHUEM JJO3UMETPA.

N3yuenue normoiieHrs 0eTa-4acTHIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE M MUPOBO33PEHUYECKOE 3HAYEHUE
actpoHomuu. [IpuMeHUMOCTh 3aKOHOB (U3UKK IS  OOBSICHEHUS TMPUPOIBI
KOCMHUYECKHX 00BEKTOB.

Mertoapl  acTpOHOMHUYECKUX  uccieqoBaHuii. COBpEMEHHbIE  ONTHYECKHUE
TEJIECKOIIbI, PaANOTEIECKOIIbI, BHEATMOC(EPHAsT aCTPOHOMHMS.

Bun 3Bé3gHoro nHeba. Co3Besnus, sipkue 3BE3MBI, IJIAHETHI, UX BUIUMOE
JBIDKCHHUE.

ConnHeuHas cucrema.

Connue. Conneunasi akTuBHOCTh. lctounuk sHeprun CoHIla U 3BE3/.

3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHUKHU. J[MarpamMma «CHEKTPaJbHBIA Kllacc —
CBETHUMOCTb». 3BE3Mbl TJIaBHOM IMOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —



CBETMMOCTB» JUIA 3BE3] ITIABHOM I1OCIIEI0BATEIBHOCTU. BHyTpeHHEE CTpOeHHE 3BE3 .
CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOXAEHUU M 3Boaound CojHua U 3BE3N.
DTanbl )KU3HU 3BE3I.

Muieunsiii IlyTe — Hama ["amaktuka. Ilonoxxkenume u aBwkeHue CoiHia B
l'anaktrke. Tunbl ramaktuk. Paguoranaktuky u KBasapel. UEpHBIE ABIPHI B Aapax
TaJIaKTHK.

Bcenennas. Pacmmupenune Bceenennoii. 3akon Xa00Oma. PazOeranue rajgakTuK.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

HaGmtonenust 3BE€31HOTO HEeOa HEBOOPY)KEHHBIM IJ1a30M C MCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUHN JIJIs1 ONPEEIICHUS MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE CO3Be3/11s1 CEBEPHOro MOJyIMapus U IPKUE 3BE3/BI.

Habmronenus B Teneckon JIyHbl, IUIaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOILJICHUM.

Du3nYecKUuil NPaKTUKYM.

Crioco0bl u3mMepeHus: (HPU3MUECKUX BEJIUYMH C HCIIOJIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX H3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIJIIOTHBIE U OTHOCHUTENIbHBIE TOTPEIIHOCTH H3MEPEHUN (PU3MYECKUX BEIUYMH.
OrnieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHrEe  KOCBEHHBIX  W3MEPEHUM,  MCCIENOBAaHUM  3aBUCUMOCTEU
(GU3MYEeCKUX BEJIMYMH, MPOBEpKA TNPEIJIOKEHHBIX THUIOTE3 (BBIOOp U3 pador,
OMHCAaHHBIX B TEMAaTHUECKUX pa3fenax «YUeHUYECKUI IKCIIEPUMEHT, JJaOOpaTOpPHbIE
pabOThI, MPAKTUKYM).

Oo0o0maroniee MOBTOPEHUE.

O0o001eHrne U cucTeMaTH3alusl COJIEp)KaHUs paslieloB Kypca «MexaHuKay,
«MonekynspHas pU3MKa U TepMOJIMHAMUKa», «DIeKTpoauHaMuka», «Konebanus u
BOJIHBD), «OCHOBBI CIIELUATBHON TEOPUH OTHOCUTENIBHOCTH», «KBaHTOBas usukay,
«7EMEHTBI aCTPOHOMUU U aCTPODUBUKI.

Ponb Gpu3nku u acCTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTMUECKOU, COIIMAIbHON
U 3TUYECKOM cdepax NesaTeIbHOCTH YeI0BEKa, pOJib U MECTO (PU3MKU M aCTPOHOMUU
B COBPEMEHHOM  HAy4yHOM KapTUHE  MHUpPA, 3HAUYEHUE  OMNKCATEIIbHOW,
CUCTEMAaTU3UpYIOLIEH, OOBICHUTEIbHON U MPOTHOCTUYECKON (QYyHKUMIA (PU3HUECKOn
TEOpHH, POJIb (HU3UUECKON Teopur B (POPMUPOBAHUM MPEACTABICHUN O (HU3UUECKOIM
KapTUHE MHUpa, MECTO (PU3NYECKOW KAPTUHBI MHUpa B OOLIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3M.



Nzydenue kypca ¢pusuku yriyOaéHHOro ypoBHA B 11 Kiacce oCyecTBiIsieTcs ¢
Y4ETOM COZAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MAaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTUH.

Mescnpeomemmnoie noHAmMUA, CEA3AHHbBIE C U3YYECHUEM MEMO0006 HAYYHO20
nO3HAHUA: SIBIICHUE, HAY4YHBIA (akT, TUMOTe3a, (QU3MYecKas BETUYMHA, 3aKOH,
Teopus, HaOMIOJEHNE, SKCIEPUMEHT, MOJCTUPOBAHUE, MOJIEeIb, H3MEpPEHUeE,
MOTPEUTHOCTH U3MEPEHUI, U3MEPUTENIbHBIE TPUOOPHI, IU(pPOBast 1a00PATOPHSL.

Mamemamuka: peUIeHUE CUCTEMBl ypaBHEHUH. TpUrOHOMETpUYECKHUE
(GYyHKIUHU: CHUHYC, KOCHUHYC, TaHT€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO. BEKTOpBI M MX MPOEKUUU HAa OCH KOOPJMHAT, CI0XEHHE BEKTOPOB.
[IpousBoanbie 3nemeHTapHbIX (QyHKUWK. I[lpu3sHaku m1oAOOMS TpPEYroJbHUKOB,
oTpeziesieHUE IO MIIOCKUX (GUryp u 00bEMa Tell.

Bbuonozua: »>nextpuueckue SIBICHHS B JKUBOM MpHUpoOJE, KoseOaTenbHbIe
IBIDKEHUS B OKMBOM IpUPOJE, 3SKOJOTMYECKHME PHUCKH IPU IPOU3BOJCTBE
ANEKTPOSHEPIUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHUE  OKPYXalolled  Cpelibl,
YIbTPa3BYyKOBAsl JUArHOCTHUKA B MEAUIIMHE, ONTUYECKUE SABJICHUS B )KUBOU MPUPOJIE.

Xumua: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON pEeIETKH, CIIEKTPAIbHbBIN aHAIU3.

TI'eocpagpua: MarauTHbIe TIOJIIOCA 3EMIIH, 3aJI€KH MarHUTHBIX Py, POTOChEMKA
3eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonocua: TpPUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpoJABUraTeNb SIkoOM, reHepaTop MEePEeMEHHOI0 TOKa, WHAYKIMOHHAs IeYb,
JMHUM DJIEKTPOIIEpEeNay, 3JIEKTPOABUTAaTENb, paaap, PAIAONPUEMHHUK, TEIEBU30D,
anteHHa, TtenepoH, CBY-meub, ynbTpa3ByKkoBasg JAHArHOCTUKA B  TEXHUKE,
MPOCKIIMOHHBIA amnmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapes, CIyTHUKOBBIC
NPUEMHUKH, AJIEpHAsi JHEPIreTUKA U SKOJOTUYECKHE aCIIEKThI €€ Pa3BUTHSI.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA TTPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOTO TpenMera «DU3nKay JOJIKHBI
OTpaXXaTh TOTOBHOCTb U  CIOCOOHOCTh OOYYaloOImMXCSI  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXJCHWH,  COOTBETCTBYIOIIHNX
TPAJAWIIMOHHBIM TICHHOCTSIM POCCHMCKOTO OOIIeCTBa, pACIIMPEHUE >KU3HEHHOTO



OIIbITa W OIlbITa ACATCIBHOCTU B IIPOHCCCC pCaIM3allMd OCHOBHBIX HaHpaBHeHI/Iﬁ
BOCIUTATEIHLHOMN ACATCIIBHOCTHU, B TOM YHMCJIC B YaCTH:
IrpakaIaHCKOro BOCIMTaHusA:

c(hOPMHUPOBAHHOCTh TPAKIAAHCKON MO3UIIMKU O0YHarOUIErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO YJIEHa POCCUHUCKOTO OOIIEeCTBa;

MPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEYECKUX T'YMAaHHCTUYECKHX U
JEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIILHOCTh B MHTEpECax TPa)KJaHCKOTO
oOlecTBa, ydyacTBOBaTh B  CaMOYyIpaBJIeHMH B  00pa3oBaTesbHON
OpraHu3alluy;

YMEHHE B3aMMOJCHCTBOBATh C COI[MATBLHBIMU UHCTUTYTaMU B COOTBETCTBUU
C UX (PYHKIIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH.

MATPUHOTHYECCKOI0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH POCCHICKON TPaXJaHCKON WJIECHTUYHOCTH,
MaTpUOTU3MA,;

LICHHOCTHOE OTHOLIEHHE K TIOCYJAapCTBEHHBIM CUMBOJAM, JOCTHKECHUAM
POCCUMCKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CIOCOOHOCTh OLICHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE pEUICHUS,
OPUEHTHPYSCh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM
YUCJIE B I€ATEIBHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYyLIETO.

ICTETHYECCKOI'0O BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsi ICTETUKY HAYYHOTO TBOPUYECTBA,
npHUCyIIero (GU3N4IecKoil HayKe.

TPYAOBOI0O BOCIIUTAHUA:

UHTEpPEC K pa3audHbIM cdepam npodhecCHOHANbHON AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (DU3UMKOW M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymiedt mpodeccun U peanu30BbIBaTh COOCTBEHHBIE >KW3HEHHBIC
IIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOpPa30BaHUIO B 00J1aCTH
(U3UKY HA TPOTSXKEHUU BCEU KU3HH.

IKOJOTHIECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIBTYPBl, OCO3HaHUE TJ00aIBHOTO
XapakTepa 3KOJOTHYECKHUX TpooIieM;

IUTAHUPOBAHUE W OCYUIECTBJICHUE JEWCTBUI B OKpYyXalollled cpelne Ha
OCHOBE 3HaHUS 1eJIeil yCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;



paciIupeHue OMbITa ACSITENbHOCTH HKOJIOTMYECKOW HAmpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3UKE.

HEHHOCTU HAYIHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3HUECKOIN HAYKU;

OCO3HaHUE IIEHHOCTH HAy4YHOH JESITeIbHOCTH, TOTOBHOCTh B IMPOIIECCE
U3y4eHUs: (U3HKU OCYIIECTBIISITH MPOEKTHYID M HCCIEHOBATEIbCKYIO
NeSTeIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTejibHBIE YHuBEpPCaJIbHbIC yqeﬁnble AeHCTBUSA
ba3oBble Jiornuyeckue AeMcTBUA:

CaMOCTOATENIbHO  (hOpMyJIMpOBaTh W aKTyallM3UpOBAaTh  MpoOsIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LIENU JESITEIbHOCTH, 3a1aBaTh IAPAMETPbl U KPUTEPUHU HX
JTOCTHKECHUS,

BBISIBIIATH  3aKOHOMEPHOCTM M TNPOTHUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3HUECKUX SABJICHUSIX;

pa3zpabaThiBaTh TUTAH pelIeHUs MPOOJEeMbl C YY4ETOM aHAIM3a WMEIOIINXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B  JEATEIBHOCTh, OLIECHUBATh COOTBETCTBHUE
PE3yJbTaTOB LIEJSIM, OLIEHUBATH PUCKHU MOCIEACTBAN NESITENBHOCTH;
KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBUSX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciienoBarTe/bCKHe 1eiiCTBUS.

BJIQJCTh HAYYHOH TECPMHUHOJIOTHCH, KITFOYCBBIMH TOHITHSAMH W METOIaMHU
duznyecKoil HayKu;

BJIJICTh HaBbIKAMU YYEOHO-UCCIIEI0BATEIHLCKONW M MMPOCKTHOM JAESTEIHLHOCTH
B 00JIacTH (PUBHKU, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIILHOMY
MIOWICKY METOJIOB peIICHUsS 3a1ad (PU3NYECKOTO COACpKaHUsS, TTPUMCHCHHIO
Pa3IMYHBIX METOAOB ITO3HAHMS;

BIIAJICTh BHJAMH JCSITCIBHOCTH MO TMOJYyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAINH, MPEeoOPaA30BAHUIO0 U MPUMEHEHUIO B PA3IMYHBIX yUCOHBIX
CUTyallMsiX, B TOM YHCJIC NMPU CO3JaHUM YYEeOHBIX IPOEKTOB B 00JACTH
bu3uKy;



BBISIBJISITh NIPUUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3WpoOBaTh 3ajady,
BBIIBUTATh TUIIOTE3y €€ PelIeHuUs, HAXOIUTh apTyMEHTHI JIJIsl I0Ka3aTeIbCTBa
CBOUX YTBEpXKJIEHUI1, 3a]1aBaTh apaMeTPhbl U KPUTEPUU PELICHHUS;
aHaNM3UPOBaTh IMOJNYYCHHbIE B XOJA€ peIICHUs 3aJadd  Pe3yJbTaThl,
KPUTHYECKH OIEHUBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIC 3aladydl B 00pa30BaTEIbHOU
AESITeILHOCTH, B TOM YHUCIIE TIPU U3yYCHUH (DUBHUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh MPHOOPETEHHBIN OTIBIT;

YMETh TEPEHOCHTh 3HAHUS MO0 (U3MKE B NPAKTHUECKYI0 00JIacTh
KU3HEACSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTrHHAJIbHBIE TOAXO0/IbI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 337a4H, I0IMYCKAIOIINE albTepHATUBHBIC PEILICHUS.

Pabora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMH IMOJY4YEHUS MHPOpMalUuud (PU3HUECKOTO COJIEpKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYILECTBIIATH ITOMCK, aHAJIN3,
CUCTEMATHU3allMI0 W HUHTEpIpeTaluio HWH(OpPMalMU pa3IUYHbIX BHUAOB HU
dbopm npeacTaBIeHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIb30BaTh  CPEACTBA HH(POPMALUMOHHBIX U  KOMMYHHKALMOHHBIX
TEXHOJIOTMH B  PELIEHUM  KOTHUTUBHBIX,  KOMMYHUKATUBHBIX U
OpPraHM3alMOHHBIX 3aJady C COOJI0JeHHEeM TpeOOBaHUM AProOHOMHUKH,
TEXHUKH O€30IaCHOCTH, TUTMEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEp’KaHUs B Pa3IMUHBIX (opmaTax c
yu4€TOM Ha3HaueHHs HMHPOpMAMU U LEJICBOM ayJUTOpPHH, BBIOMpast
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YAIU3AIIH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Yy4eOHbIe JeHCTBUS:

OCYUIECTBJISATh OOIlIEHHME Ha ypoKax (U3MKM W BO BHE-YPOUHOU
NEeSATENbHOCTH;

pacrno3HaBaTh MPEANOCBUIKA KOHQIMKTHBIX CHUTyallMi W CMSTr4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO W JIOTMYHO M3Jarath CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJ/ICTB;

MTOHUMAaTh M UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW M MHIUBUIYAIbHON
paboThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JAECUCTBUH C YYETOM O0OLIUX
MHTEPECOB U BOZMOKHOCTEHN KaXKJI0TO UJI€HA KOJUIEKTHBA,



IIPUHUMATh L€ COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPJIHUHUPOBATh JECUCTBUS MO €€ TOCTHKEHUIO: COCTABIIATH IUIAH JIEVCTBUM,
pacnpenesnsaTh poju ¢ y4ETOM MHEHHM Yy4aCTHUKOB, OOCYX/IaTh PE3YJIbTAThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJAOr0 YYaCTHUKAa KOMaHIbl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTb HOBBIE TPOEKTHI, OLICHUBATh HJEHU C IIO3WIUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETHUYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryasiTuBHbIE YHHBepPCcaJbHbIe YueOHbIE 1elCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIIATh MO3HABATENIbHYIO JEATEIBbHOCTh B 001acTU
(U3MKK ¥ aCTPOHOMUH, BBISABISATH NPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSTENIbHO COCTaBJIATH IUIAH PEIICHHS PACYETHBIX M KAuE€CTBEHHBIX
3aJa4, IJIaH BBINOJHEHHUS NPAKTHUYECKOH paboThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHUI;

JaBaTh OI[EHKY HOBBIM CUTYallUsIM;

paclMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHUI;
JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULMU B OOJACTH
(U3HKK, MOCTOSHHO TMOBBINIATh CBOW OOpA30BATENbHBIM U KyJIbTYPHBIM
YPOBEHB.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHBbIN HHTEJIEKT:

J1laBaTh OLICHKY HOBBIM CHUTYAaIMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIAJIETh  HaBbIKAMM  TIO3HABaTENbHOW  peduiekcur  Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX ITPOLECCOB, UX PE3YIbTATOB U
OCHOBaHUII;

UCIIOJIb30BaTh MPUEMBI pedIeKCUU JJIsl OLICHKU CUTYaIlMH, BEIOOpAa BEPHOTO
pelieHus;

YyMETh OIICHMBATh PUCKA M CBOCBPEMEHHO IMPUHUMATh PELICHUS MO X
CHIDKCHUIO;

MIPUHUMATh MOTHBBI W apryMEHThl JPYyTUX IPHU AaAHAIU3E PE3YJIbTATOB
JIeSITEIILHOCTH;

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,



e TMpPHUHUMAThb MOTHUBBI W apryMEHTBhl JPYrUX MpU aHaIH3€ pPe3yJbTaTOB
JeSITeIbHOCTH;
e TIPU3HABATh CBOE MPABO U MPaBO IPYTUX HA OLUIHOKH.
B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IPOTPaMMBI 10
¢uszuke A YpOBHS CpelHero oOmiero o0pa3oBaHUS Yy  OOydYarommxcs

COBEPIIICHCTBYETCS HYMOIMOHATbHBIH WHTEIIICKT, IIPEITOJIAr AFOIIIHIA
c(hOpMHUPOBAHHOCTS:
e CaMOCO3HAHUA, BKJTIOYAFOIIIETO CIIOCOOHOCTH IOHUMATh cBOE

AMOIMOHAIBHOE COCTOSHUE, BUACTH HANpaBJICHUS Pa3BUTUS COOCTBEHHOM
AMOILIMOHAIBHOMN Cepbl, OBITh YBEPEHHBIM B ce0€;

e CaMOpPETYJIMpPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IOBEJIEHHUE, CIIOCOOHOCTh aJaNTHPOBAThCS K
SMOLIMOHAIBHBIM HM3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHHIO IIeNH U
yClexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JACHCTBOBATh, WCXOISA W3
CBOMX BO3MOKHOCTEH;

e OMIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIIBHOE COCTOSTHUE
APYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHWH OOIICHUS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

e COIMANBHBIX  HABBIKOB, BKIIOYAIONIMX  CIIOCOOHOCTH  BBICTPAMBATh
OTHOIIEHUS C JAPYTUMHU JIOAbMH, 3a00THTHCS, MPOSBIATH HHTEpPEC U
pasperiaTh KOHQIUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K xoniy o6yuyenus B 10 knacce npeiMeTHble pe3ybTaThl Ha yriyOJEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e TMOHMMATh podb (GU3UKA B  HKOHOMHYECKOW,  TEXHOJIOTHYECKOM,
AKOJIOTUYECKOM, COIMATBLHON M dTUYECKON chepax NesaTeTbHOCTH YeIOBEKa,
poJib U MecTO (U3MKK B COBPEMEHHON HAYYHOW KapTHHE MHpA, 3HAUYCHUE
OTHCATEIIbHON, CUCTEMATU3UPYIOIIEH, O0BICHUTEILHON U MPOTHOCTUYECKON
GyHKUMNA (U3UYECKON TEOpHUM — MEXAHWKH, MOJEKYISpHOW (U3UKUA U
TEPMOJIMHAMHMKH,  poJib  (pu3uyecko  Teopuu B (POPMHUPOBAHUU
MpeCTaBICHU 0 PU3NUECKON KapTUHE MUPA;

e pa3iMuaTh YCIOBHUS MPUMEHHUMOCTH MOJeNlel GU3NYECKUX TeT U MPOLECCOB
(sBneHUI): WHEpUUalbHAas CHUCTEMa OTCY€Ta, A0COJIOTHO TBEPIOE TENO,
MaTephalibHasi TOYKa, PABHOYCKOPEHHOE ABWKEHHUE, CBOOOJIHOE IMaJIeHUE,



aOCoNoTHO ymipyras jaedopmarus, aOCOMIOTHO YIpyroe u abCOIIOTHO
HEYIPYro€ CTOJKHOBEHHS, MOJEIM Tra3za, KUIAKOCTM M  TBEPIOrO
(KpUCTAJUNTMYECKOr0) Teja, UACANbHBIA ra3, TOUCUHBIM 3apsl, OJHOPOJIHOE
AIEKTPUUYECKOE MOJIE;

pasnuyaTh yCIOBHS (TpaHUIlBl, OOJACTH) MPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIMM XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIIOJb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHATHL MEXAaHMUYECKHE TMPOLECChl U  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIC MOJIOKEHUSI U 3aKOHBI MEXAHUKU (OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JABWKCHUS, (OPMyJIbl KHHEMATHKA PaBHOYCKOPEHHOTO
NBIKEHUS, TpeoOpazoBanHus [amwiess AJisi CKOPOCTH U IMEpPEMENICHUs,
3aKOHbl HpIOTOHA, IPUHLIMIT OTHOCUTENILHOCTU ["anuies, 3aKOH BCEMUPHOIO
TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOU SHEPIUH, CBSI3b
paboThI CHJIBI C U3MEHEHHEM MEXaHUYECKOW PHEPruM, YCIOBHUS PaBHOBECHS
TBEPAOrO TeJia), MPU ITOM MCIOJIH30BATH MATEMATHUYECKOE BBIPAKEHUE
3aKOHOB, YKa3blBaThb YCJIOBUS MNPUMEHUMOCTA (UBUYECKUX 3aKOHOB:
npeoOpa3oBanuii ["anuies;, BTOpOro M TpeThero 3aKkoHOoB HbioTOHA, 3aKOHOB
COXpaHEHHs] HMIYJbCAa U MEXAHWYECKOM DHEPIrUM, 3aKOHA BCEMHUPHOIO
TSATOTCHUS;

aHAJIM3UPOBATh U OOBSCHITH TEIUJIOBBIE MPOIECCHl U SIBICHUS, WCIOIb3YS
ocHOBHble TmonoxkeHuss MKT u  3aKOHBI MOJIEKYJSIpHOM (QU3UKK U
TEPMOAMHAMHUKN (CBSA3b  JABJIEHUS MACAIBHOTO Ta3a CcoO CpeaHeu
KUHETHYECKOW DSHEPIUEM TEIUIOBOIO JBHXKEHUS M KOHIIEHTpPALMEH €ro
MOJICKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIHEH KHHETUYECKOMN
SHEPrUe TEIUIOBOTO JBMXKEHHUSI €r0 YaCTHIl, CBSI3b JIABJICHUS HJICATBLHOIO
raza ¢ KOHIIEHTpAlUEd MOJIEKYJI M €ro TEeMIEeparypou, YpaBHEHHE
MenpneneeBa—Kianelipona, mnepBbId  3aKOH  TEPMOAMHAMHUKH,  3aKOH
COXpPAaHEHMUS] DHEPTUM B TEIUIOBBIX MPOIECCax), MPU ATOM HCIOIb30BATh
MaTE€MaTH4YE€CKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTH
ypaBHeHUsI MeHnneneeBa—KnaneiipoHna;

aHAM3UPOBATh U OOBSICHATDH DJIEKTPUUECKUE SIBJICHUS, UCTIOIb3Ysl OCHOBHBIE
MOJOKEHUSI M 3aKOHBl  JJIEKTPOAMHAMHUKUA  (3aKOH  COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, MOTEHIIUAJIBHOCTh
3JIEKTPOCTATUYECKOTO TOJIS, TPUHIIUIT CYIIEPIIO3ULIMH IEKTPUUECKUX TOJIEH,
IpU ATOM YKa3bIBasl YyCJIOBUA NPUMEHUMOCTH 3akoHa KysoHa, a Takxke
MPAKTUYECKH BaKHBIE COOTHOIIEHUS: 3aKOHbI OMa JIJIsl ydyacTKa LEeNnu U JJIst
3aMKHYTOM JJIEKTpUYeCKOM 1nenu, 3akoH JDxkoyms—Jlenna, mnpasuia
Kupxroda, 3axonsr @apajest 175 2JIEKTPOIN3a);



OMHCHIBaTh (PU3WYECKHE TPOIECCHl W SBJICHUS, WCIOJIb3YS BEITUYMHBI:
nepemMenieHne, CKOpoCcTh, YCKOPEHNEe, UMITYJIbC Tella U CUCTEMBI Tel, CHIIA,
MOMEHT CHWJIbI, JaBJ€HUE, MOTCHIUANIbHAS PHEPrusi, KHHETHYECKasi SHEPTus,
MeXaHU4ecKasi dHeprus, padoTa CHIIbI, LIEHTPOCTPEMUTEILHOE YCKOpPEHUE,
CWia TSOKECTH, CWIA YIOPYrOCTH, CHWJIa TPEHUSA, MOIIMHOCTh, DJHEPIHs
B3aUMOJICUCTBUS Tena ¢ 3eMiI€id BOIU3H €€ MOBEPXHOCTH, SHEPIUS YIIPYron
nedopMany TPYKUHBI, KOJWYECTBO TEIUIOTHI, aOCOIIOTHAS TeMIlepaTypa
Tena, paboTa B TEpMOAMHAMUKE, BHYTPEHHSISI DSHEPrus HI€aIbHOTO
OJIHOATOMHOTO Ta3a, paboTa HACATbHOIO ra3a, OTHOCUTEIbHAS BIIAKHOCTH
Bo3ayxa, KIIJ[ mpeanbHOro TEmIOBOIO JBUTAaTENs; SJICKTPUUYECKOE IIOJIE,
HaMPSHKEHHOCTh  AJICKTPUYECKOTO TOJIS, HAMPSHKEHHOCTH TMOJS TOYSYHOTO
3apsia Wi 3apsDKEHHOTO IIapa B BaKyyMe€ M B JIMDJICKTPUKE, MOTEHIIMAI
ANEKTPOCTATUYECKOTO TMOJs, PA3HOCTh MOTEHIIMAIOB, SJEKTPOABIDKYIIAS
Cujia, Cujia TOKa, HANpsHKEHUE, MOIIMHOCTh TOKA, DJIEKTpUYecKass EMKOCTh
IIJIOCKOTO KOHJeHCaTopa, COMPOTUBJICHUE  yYacTKa  IICTH C
MOCJICTOBATEILHBIM U TApAJLICIBHBIM COSAMHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUUECKOTO TOJIsi KOHJEHCATOPA;

OOBSACHITH OCOOCHHOCTH MPOTEKAHUS (DU3MYECKUX SIBICHUN: MEXaHUYECKOE
JBIDKEHUE, TEIJIOBOE JIBIDKCHHME YaCTHIl BEIIECTBA, TEIUIOBOE PaBHOBECHE,
OpOoyHOBCKOE IBIKeHWe, nuddy3us, ucnapeHne, KUIICHHEe W KOHJACHCAIIHS,
IJIaBJICHUE W KPUCTAIM3ANMs,  HANpPaBICHHOCTh  TEIUIONEpEeaauu,
ANEKTPU3AlMA TeJl, HKBUIMOTCHIMAIBHOCTh TOBEPXHOCTH 3apSKEHHOTO
IIPOBOJTHUKA;

MPOBOAUTEL UCCIICIOBAHUE 3aBUCHUMOCTH OJHOM (DU3WYECKOW BEITUYUHBI OT
JIPYTO# ¢ WCIOJIb30BAaHUEM TIPSAMBIX W3MEPEHUM, TIPH 3TOM KOHCTPYHPOBATh
YCTAaHOBKY,  (DUKCUPOBATh  PE3yJNbTAaThl  TMOJYYEHHOW  3aBUCHUMOCTHU
¢u3nuecKuX BEJIUYMH B BHUAE TpaduKoB € YUIETOM  aOCOJFOTHBIX
MOTPENTHOCTEH U3MEPEHHM, JIeJaTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHUS;
IPOBOJUTh KOCBEHHBIC HW3MEPCHHUS (PU3NYECKHX BEIMYWUH, TIPH OTOM
BBIOMPATh ONTUMAJBHBI METOJ WM3MEPCHHs, OIICHHBATh aOCONIOTHBIC H
OTHOCHUTEJILHBIC MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEIJIOKEHHONW THUIOTE3bI: IUIAHUPOBATh
AKCIIEPUMEHT, COOMpPATh AKCIIEPUMCHTAJIBLHYIO YCTAaHOBKY, aHAJM3MPOBATH
MOJIYYCHHBIC pE3yJbTaThl M JENaTh BBIBOA O CTAaTyce TPEII0KCHHON
TUTIOTE3bI,

coOmro1aTh mpaBmiia 0€30MacHOTO TPyJa MPU MPOBEIACHUN UCCICIOBAHUNA B
pamKax yueOHOro JKCIIEPUMEHTA, NpakTUKyMa U yueOHo-
UCCJIEIOBATENILCKOM U TMPOEKTHOM JEATEIbHOCTH C HUCIHOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a00OpaTOPHOro 000pYA0BAHMUS;



pemare pacu€THple 3aJauyd C SBHO 33JaHHOM W HESABHO 3aJaHHOU
¢u3znyecKkoil MOJENbI0: HAa OCHOBAHWM aHajn3a yCJIOBUS OOOCHOBBIBATH
BBIOODP (DU3MUECKOI MO/IeNH, OTBEYaroIel TpeOOBaHUAM 3a/lauu, TPUMEHSTh
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3UUECKUX TEOPUM MpU
HCIIOJIb30BAaHUM MATEMAaTHYECKUX METOJIOB pEUIeHUs 3aJad, IPOBOJIUTH
pacy€Thl HA OCHOBAHMHU MUMEIOIINXCS JaHHBIX, AHAJIM3UPOBATH PE3YJIbTAThI U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUYETOM MOITYYEHHBIX PE3YNIbTATOB;
penaTh KaueCTBEeHHbIC 3aJja4M, TPeOyIONMe MPUMEHEHUS 3HAHUM U3 Pa3HbIX
pa3ziesoB Kypca (pU3UKH, a TAKKE UHTErpalliy 3HAaHUHM U3 IPYrUuX MpeIMeTOB
€CTECTBEHHO-HAYYHOI0  LHMKJA: BBICTpaWBaTh JIOTMYECKYIO  LIETIOYKY
pacCyKJICHUA C ONOpOM HA HW3YYECHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKkue IBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA JJIi  OOBSICHEHHS OCHOBHBIX
IPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHUE IPOLECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIIEHUBATH IMOCJIEACTBUS OBITOBOM M NMPOU3BOJCTBEHHOMN
NESATEIBbHOCTH YEJIOBEKa, CBS3aHHOW C (U3MYECKUMHU NPOLECCaMU, C
MO3UIMN JKOJIOTHYECKONW O€30MaCHOCTU, MPEACTABICHUM O palOHAIbLHOM
IPUPOJIONOIB30BAHNHU, A TAKXKE€ Pa3yMHOM HCIOJIb30BaHUU JTOCTUKEHUI
HAyKW U TEXHOJIOTUH JJIA JaTbHEHIIIET0 pa3BUTHS YEIOBEUECKOT0 OOIIEeCTBa;
MPUMEHATh pa3iuyHble CIOCOObl padoThl ¢ MH(OpManuen (HU3NYECKOTO
colepKaHUsl C  HCIOJb30BAHUEM  COBPEMEHHBIX  MH()OpPMaMOHHBIX
TEXHOJIOTUM, TPU ITOM HCIOIH30BATh COBPEMEHHbIE WH(MOPMAIMOHHBIC
TEXHOJIOTUHU JIJIsl TIOUCKA, IEPEPa0OTKU U TIPEIBSBICHUS Y4eOHOM U Hay4YHO-
MOMyJSIipHOW ~ MH(pOpPMAaNUU, CTPYKTYPUPOBAHHS W HHTEPIPETAIIUU
uHpopMalMK, TOJYYEHHOW U3 Pa3JIUYHBIX HWCTOYHUKOB, KPUTUUYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 UHPOPMALIUIO U OLEHUBATH €€ TOCTOBEPHOCTh
KaKk Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHaJIW3a MCTOYHHKA
uHpopmanuu;

POSBIISATH OpraHu3aluOHHbIE u MO3HaBaTEJIbHbIE yMEHUs
CaMOCTOSITENIbHOTO MPUOOPETEHUSI HOBBIX 3HAHUW B MPOLECCE BBHIMOIHEHUS
POEKTHBIX U YYEOHO-HUCCIEA0BATEIbCKUX PadOT;

paboTaTh B TIpynme ¢ UCHOJHEHHEM pa3iHuYHBIX COLMAIbHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIIbI, PAMOHATBFHO PACHPEENISITh EATEIbHOCTh B
HECTAH/IAPTHBIX CHUTyalMsX, aJC€KBAaTHO OLIEHUBATH BKJAJ KaXIOr0 U3
YYaCTHUKOB TPYMIIbl B PEIIEHUE PacCMATPUBAEMON MTPOOIIEMBI;



MPOSABIISATh MOTUBALMIO K Oyayiiedl mpodeccrnoHanbHON JEsTENbHOCTH IO
CHEHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

K konity o0yuenus B 11 knacce npeIMeTHbIE PE3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMCHHUIA:

MOHUMATH POJIb (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, COIIMATIbHOM
U ITHYECKON cdepax NEesATEIbHOCTH YEJIOBEKa, poJib U MECTO (DU3UKU B
COBPEMEHHOW Hay4YHOW KAapTUHE MUpPA, POJIb ACTPOHOMHUHU B IIPAKTUYECKOMN
NEATEIIBHOCTH 4YEJIOBEKA W JAJbHEWIIEM HAYYHO-TEXHUYECKOM DPa3BUTHUU,
3HAYEHHUE OIHCATEIbHON, CHUCTEMATU3HPYIOLIEH, OOBIACHUTEIbHON U
OPOrHOCTHYECKON (PYHKUMNA (U3NYECKOM TEOPUH — 3JIEKTPOAUHAMUKH,
CHELMAIbHOM TEOPHUM OTHOCHUTEIBHOCTH, KBAHTOBOM (U3HMKH, PpOJIb
¢uznyeckoil Teopun B (HOPMHPOBAHMM NPEACTABICHUNH O (QU3NUECKON
KapTUHE MHUpa, MECTO (PU3MYECKOW KApTUHBI MHpa B OOLIEM psaay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE;

pa3ianyaTh YCIOBHS IPUMEHUMOCTH MoJelel (PU3NYECKUX TEI U MPOLECCOB
(sIBNEHUI): OHOPOJHOE 3JIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE IOJIA,
rapMOHUYECKHE KOJIeOaHUs, MaTeMaTHYECKUHd MAasTHHUK, UCaTbHBIN
MPY>KWHHBIA MasSTHHUK, TAPMOHUYECKHUE BOJIHBI, UACAIbHBIA KOJeOaTEeIbHbIN
KOHTYp, TOHKas JMH3a, MOJEJEHd aroma, aTOMHOIO s/Ipa U KBaHTOBOM
MOJICJIN CBETA;

pa3nauyaTh YCloOBUA (TpaHMIbI, OOJACTH) NPUMEHUMOCTH (UBNYECKUX
3aKOHOB, TOHHMMAaTh BCEOOIIMH Xapakrep (yHIaMEHTalIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBSCHATH AJIEKTPOMATHUTHBIE MPOLIECCHl W SIBICHMUS,
UCIIOBb3Ysd OCHOBHBIE IIOJIOKEHMS W 3aKOHBI DJIEKTPOAMHAMHUKHA U
CHELUaIbHON TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAaHEHHUS dJIEKTPUUECKOTO
3apsiia, cuila AMrepa, cuia JIopeHua, 3aK0H 3JIEKTPOMArHUTHOW MHIYKIIUH,
npaBwio Jlenna, cBsa3p OJIC CaMOMHAYKIIMM B JJIEMEHTE DJIEKTPUUYECKON
LENMA CO CKOPOCTBK0 H3MEHEHMS CHJIbl TOKA, ITOCTYJIAThl CIIELUAIbHON
TEOPUU OTHOCUTENBHOCTH DUHILITEHHA);

aHAJIU3UPOBATh U OOBICHATH KBAHTOBBIE MPOILIECCHl U SIBJICHUS, UCIOJb3Ys
MOJIOKEHUS] KBAaHTOBOM (pM3MKH (ypaBHeHUE DUHIITEHHA 7151 poTorddexTa,
IepBBIM M BTOPOM  Imocrynarel  bopa, TMpPHUHIUII  COOTHOLIEHUS
HeonpenenéuHoctet ['eif3enOepra, 3aKOHBI COXpaHEHHUsS 3apsSOBOTO U
MAaCCOBOT'0 YHCEJI U JHEPTUM B SAJAEPHBIX PEAKUHUAX, 3aKOH PaAMOAKTUBHOIO
pacrajna);

ONHUCHIBaTh (PU3MUECKHE NPOLECCHl M SBICHUS, HCIOJb3YS BEJINYUHBIL:
HaINpsKEHHOCTh  AJIEKTPUYECKOTO MOJIsA, ITOTEHUHAI 3JIEKTPOCTATUYECKOTO



MoJis, Pa3HOCTb TMOTEHIHUAIOB, JJCKTPOABMXKYIIAs CHJIA, WHIYKIUSI
MarHMUTHOTO TIOJII, MAarHUTHBI TOTOK, CWia AMriepa, HHAYKTUBHOCTD,
ANEKTPOJBIKYINAST CHJIa CAMOMHIYKIMH, DJHEPrusi MarHUTHOTO TIOJIs
IPOBOJIHUKA C TOKOM, PEIISITUBUCTCKUN UMITYJIbC, MTOJIHASI DHEPTHs, DHEPTUS
MOKOSI CBOOOIHOM YaCTHIIBI, YHEPTHS U UMITYJIBC (POTOHA, MACCOBOE YHCIIO U
3apsif siapa, SHEPTHUs CBA3H sIpa;

OOBSICHATH 0COOCHHOCTH NPOTEKaHUs buznyeckux SIBIICHUM:
AIEKTPOMATHUTHAS WHIYKIUS, CaMOMHAYKIIMS, PE30HaHC, MHTEpEpeHIIs
BOJIH, Judpakius, [AWCIepcUs, TMOJHOE BHYTPEHHEE OTpaKEHUe,
doTornextpuaeckuii 3pdext (pororddexr), anvba- u 6era-pacnagsl sSaep,
raMMma-u3iydeHue saaep, Pu3ndeckue MPUHLIHUIBI CIIEKTPAaIbHOTO aHallu3a |
paboThI a3zepa;

OTpeeNsaTh HaIpaBiICHUE HWHIYKIMA MAarHUTHOTO TIOJS TPOBOJHUKA C
TOKOM, cuibl Amrnepa u cuiisl Jlopeniia;

CTPOUTH U300pKEHHUE, CO3JaBAEMOE TIJIOCKUM 3€pPKAJIOM, TOHKOM JIMH30HM, U
PacCUUTHIBATh €TO XapaKTEPUCTHKHY;

IPUMEHATh OCHOBOIIOJIAralolIMe AacCTPOHOMUYECKUE IOHSATHUSA, TEOpUU U
3aKOHBI JJIS1 aHAIN3a U OOBSICHEHUS (PU3NYECKUX MTPOLIECCOB, MPOUCXOASIINX
B 3BE37aX, B 3BE3AHBIX CHCTEMaX, B MEXKTaJaKTUUYECKOU Cpelie; ABMKCHUS
HEOECHBIX TEJI, DBOJIOIMHU 3BE3T M BeenenHoi;

NPOBOAWTH  HCCIICIOBAHHE 3aBUCUMOCTEH  (U3WYECKUX BEIMYMH C
UCIIOJb30BAaHUEM MPSMBIX U3MEPEHHH, MpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (UKCUpPOBaThb  pe3yJibTaTbl  IOJYYEHHOM  3aBUCHUMOCTH
(u3MUEeCKMX BEJIWYMH B BHUAE TpapuKOoB € YYETOM aOCONIOTHBIX
MOTPEIIHOCTEeH U3MEPEHH, JIeaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIICIOBAHMS,
OPOBOAUTHh KOCBEHHBIE HU3MEPEHUS (PU3NYECKUX BEIUYMH, NpPU ITOM
BbIOMpaTh ONTUMAJbHBIA METOJ HM3MEPEHHUs, OLCHUBATh aOCOIIOTHBIE U
OTHOCHTEJIbHBIE MMOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEATOKEHHOW THMOTE3bI: TIAHUPOBAThH
AKCIIEPUMEHT, COOMpaTh IKCIEPHUMEHTAJIbHYI0 YCTAaHOBKY, AHAJIU3UPOBATH
MOJIyUYE€HHBIE pE3yJbTaTbl M JeNaTh BBIBOA O CTaTyce MpPeasIOKEHHOM
TUIIOTE3HI;

OTIHMCHIBATh METOABI TIOTYUYEHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
coOJiroaTh MpaBwiia 0€30MacHOr0 TPyJa MPU MPOBEACHUN HUCCIICIOBAaHUN B
paMKax y4eOHOTO DKCIIEPUMEHTA, IIPaKTUKyMa U y4eOHO-
HCCIIEIOBATENIbCKOM M MPOEKTHOM JIEATENHHOCTH C  HCIOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U JTa0OpaTOPHOTO 0OOPYIOBAHMS,

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM W HEABHO 3aJaHHOMU
¢u3nueckoil MOJENbl0: Ha OCHOBAaHUM aHalIW3a yCIOBUS BBIOMpATh



¢usznyeckue MoOJeNH, OTBEYaroue TpeOOBaHUSAM 3a7aud, MPUMEHSThH
(opMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYNAThl (PU3UUECKUX TEOPUl Tpu
UCIIOJIb30BAaHUM MAaTEMAaTHYECKUX METOJOB PEIICHUS 3aaad, IIPOBOJIUTH
pacdy€Tsl HA OCHOBAaHUM MMEIOLIMXCS JaHHBIX, AHAJIM3UPOBATH PE3YJIbTAThI U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YYETOM MOJYYEHHBIX PE3YJIbTATOB;
penaTh KaueCTBEHHbIE 3a7ja4M, TPeOyIONIMe MPUMEHEHNS 3HAaHUA U3 Pa3HBIX
pa3zenoB Kypca (pU3MKH, a TaK)Ke MHTErPalliy 3HAHUW U3 IPYTHX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0  LHKJA:  BBICTPAWBaThb JIOTUYECKYIO  LIETIOUYKY
pacCyXKJIEHHH C OINOpPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busndecKue SBICHUS;

UCIIOJIb30BaTh  TEOPETHUECKUE 3HAHMUS I OOBSICHEHUS OCHOBHBIX
OPUHLHUIIOB pabOThl U3MEPUTENbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX ITPOLIECCOB;

OPUBOJUTH PUMEPHI BKJIA1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE MPOLIECCOB OKPYkAIOIIETO0 MUPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTU;

aHAJIM3UPOBATh M OLIEHMBATH MOCIEACTBHS OBITOBOW M IMPOU3BOJCTBEHHOU
JESTEIbHOCTH 4YEJIOBEKAa, CBSI3aHHOM C (PU3WYECKUMH TMpOLIEcCaMu, C
MO3ULIUNA KOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUN O palMOHAIBHOM
MPUPOJONOIb30BAHUM, a4 TAKXK€ Pa3yMHOM MCHOJb30BAHUM JOCTUKEHUN
HAyK{ Y TEXHOJOTUM ISl TaJbHENIIEr0 Pa3BUTHSI YETIOBEYECKOTO OOLIECTBA;
NPUMEHSTh Pa3U4HbIE CIMOCOOBI palboThl ¢ WH(MOpMaruen (HU3NIECKOTO
COJEp)KaHUsl C  UCIOJb30BAaHUEM  COBPEMEHHBIX  HMH(POPMAIIMOHHBIX
TEXHOJIOTHI, TMPU HSTOM HCHOJIB30BATH COBPEMEHHbIE HWH(OPMAIMOHHbIE
TEXHOJIOTHH JJI TIOUCKA, epepabOTKU U MPEAbIBICHHS yUeOHOW 1 HAyYHO-
nonyyispHOM  MHGOpMalUU, CTPYKTYPUPOBAaHUS U HHTEpPIpETalUU
UHpOpMaIMU, TMOJYYEHHONM W3 pa3jIMYHbIX MCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOTyYaeMyl0 MH(OPMALIMIO U OLIEHUBATH €€ TOCTOBEPHOCTD
KaK Ha OCHOBE HMMEIOIIMXCA 3HAHWM, TaK U HAa OCHOBE aHallM3a MCTOYHHUKA
uH(popMaIuy;

IIPOSIBIISITh OpraHu3alHOHHBIE U IIO3HABATEJIbHbIE yMEHUS
CaMOCTOSITENIbHOTO MPHOOPETEHUSI HOBBIX 3HAHHUI B MPOIIECCE BBIMOJIHEHUS
POEKTHBIX U YU4EOHO-HUCCIEA0BATEIbCKUX PadoT;

paboTatb B TpYIIE C UCHOJHEHUEM pPa3JIMYHBIX COLMAIIBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy TPYIIIbI, PALMOHAIEHO PACHpPEeisaTh AeITEIbHOCTh B
HECTAaHJAPTHBIX CUTYyalUsX, AJEKBAaTHO OLIEHUBAaTh BKJIAaJ KaXKIOTO H3
YYAaCTHUKOB I'PYIIIbI B pELIEHUE PACCMATPUBAEMON MTPOOIIEMBI;

IpPOSIBISATh MOTHBALMIO K Oyaymiell mpodeccuoHaJbHON JESATENbHOCTH IO
CIELUATIBbHOCTIM (pU3UKO-TEXHUYECKOTO npopus



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmyecTBo yacoB
DJIEeKTPOHHbIE
JlabopaTropHoe
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue obopynoBaHue
n/n MPOrpamMmbl Bcero o0pa3oBaTeJbHbIe Toykn
padoThI padoThI
pecypchbl pocTa»

Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
11 Hayunslit MeTO O3HAHUS IPUPOLBI 6

Htoro no paznemny 6

Pa3nen 2. MEXAHUKA

JI Rel
2.1 KunemaTtuka 10 1 LU Releon ¢
JaTYNKaAMH
Rel
2.2 Junamuka 10 LU Releon c
JaTYNKaAMH

2.3 Crartuka TBEpAOro TENa 5
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10

Hroro 1o pasneny 35

Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU 15 1 LIJT Releon ¢

' TEOpHUH JTaTIUKaMHA
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20
3.3 ArperaTHble COCTOSIHHSI BEILIECTBA. 14 LIJT Releon ¢




da30BbIe MEPEXOIbI JaTYNKAMHA
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIC 24
IIJI Releon ¢
4.2 IToCTOSIHHBIN STEKTPUUECKUNA TOK 24 AaTHicamt
CHJIBI TOKA U
HaIPSHKCHUS
4.3 Toku B pa3nmu4HBIX cpeax 6
Htoro no pazneny 54
Pazznen 5. PUSHUYECKHUM TIPAKTUKYM
JI Rel
5.1 Ou3nyecKuil MPakTUKyM 16 16 LV Releon ¢
JaTYNKAMH
Hroro mo pazueny 16
PesepsHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME




11 KIIACC

Kosan4yecTBOo 4acoB 3ﬂeKTp0HHLIe
Ne HaunmeHoBaHMe pa3je/ioB U TeM K - (uudpossbie) JlabopaTopHoe
n/n NporpamMmbl Bcero 06HTp0.111>m,1e pﬁaKT"quK"e o0pa3oBaTe/ibHbIE obopynoBanue
padoTbl padoThbI pecypen «Touku pocTa»
Pazgen 1. JIEKTPOJINHAMUKA
IIJI Releon ¢
MaTYNKAMHA
1.1 MarsuTHoOe 1nojue 14 CHIBLTOKA,
HaIPSKESHUS
A MarHUTHOI'O
OJISt
1.2 DNIeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazneny 27
Pasznen 2. KOJJEBAHUS U BOJIHBI
IIJI Releon ¢
2.1 Mexannueckue KoieOaHus 10 AATAIKAMH
paccTosHUS U
YCKOpEHUS
IIJI Releon ¢
2.2 DIeKTpOMarHuTHBIE KoJIeOaHus 15 TaTYUKAMA
Ocnunnorpad
23 Mexanunueckue u 10 1
AIIEKTPOMArHUTHBIC BOJIHBI
2.4 Ormruka 25 1




Wroro mo pazueny 60

Paznen 3. OCHOBBI CHEHHAHBHOﬁ TEOPUU OTHOCHUTEJBHOCTHU
3.1 OcHoBrl CTO 5 1

Hroro no pazueny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

IIJI Releon ¢
41 KopmyckynsipHO-BOITHOBOM 15 JaTYNKOM
' Jyaau3M MarHMTHOIO
0TSt
4.2 ®uszuka aroma 5
43 ®u3uKa aTOMHOTO fA/1pa U 5
' 3JIEMEHTAPHBIX YaCTHUI]
Hroro mo paszneny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
51 DNeMEeHTHl aCTPOHOMUU U 12
acTpopU3UKHU
Uroro no pazneny 12
Pazzen 6. PU3HUECKHUI MPAKTUKYM
LIJT Releon ¢
6.1 Pu3nyecKuil NPakKTUKYM 16 16 JaTYUKAMH
Ocuumtorpad
Hroro o paszneny 16

Pa3nea 7. OBOBIIAIOIIEE TIOBTOPEHHUE




Cucremarusanus 1 00001eHe
MPEIMETHOTO COJICPIKAHUS U

7.1 OIIBITA ESITEIBHOCTH, 15
MpUOOPETEHHOTO TP U3yUYCHUH
Kypca pusuku 10 — 11 kmaccoB
Utoro no pazneny 15
PezepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 170 4 16
ITPOI'PAMME
INOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC
KoumnuecTBo yacos D/1eKTPOHHbIE
Ne uudposbie JlabopaTopHoe
T
w/n eMa ypoka Beero Kontposbubie IIpakTuueckue 06pazoBaATENbHBIE 0Gopy10BaHHe
padoThI padoThI pecypesI «Touku pocTa»
1 ®duszrka — pyHIaMeHTalbHas HayKa 1
0 MpUpoje
Hayunb1ii MeTO TO3HAHUA U
2 METOJIBI MCCIIEJOBAHMS 1 bubmmorexa [TOK
g a N https://m.edsoo.ru/ff0c32e2
bU3HYECKUX SIBICHUN
JKcIe e €0 olrecce
3 njs:alf;lr HHII I/IOT Bl pflzg;}? eI:me 1 bubmmorexa [IOK
PHPOJIBL. a https://m.edsoo.ru/ff0c33e6
U DKCIIEPUMEHT B (PU3HKE
4 Crioco0b1 u3MepeHus: GU3HIECKUX 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6

BEJINYUH https://m.edsoo.ru/ff0c3508
IIJI Releon ¢
JTaTIUKAMH
AOCONIOTHAS U OTHOCHTEIIbHAS
5 HOTPEITHOCTH U3MEPEHUI bubmmorexa [JOK HATIPIDICCHTIE,
P P https://m.eds00.ru/ff0c3620  crutel Toka,
(bUBHYECKUX BEIMYNH
MarHUTHOTO
noJst
MonenupoBanue B ¢puzuke. Poib u
MecTo (pU3UKH B GOpMUPOBAHUH
6 COBPEMEHHOW Hay4YHOU KapTHHBI bubmmorexa [IOK
P i . P https://m.edsoo.ru/ff0c372e
MUpa, B TPAKTHUECKON
JESITEIbHOCTH JIIOJICH
MexaHn4eckoe JTBUKEHUE.
Cucrema orcuera.
bu6mmoreka [IOK
7 OTHOCUTETHHOCTh MEXAaHUUECKOTO
https://m.edsoo.ru/ff0c39cc
neuxenus. [Ipsmas u oOpaTHas
3a/1a4il MEXaHUKU
Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 MIPOSKIIMH HA OCH
8 KoopauHaT. TpaekTopus bubmmorexa LOK
P P prit. https://m.edsoo.ru/ff0c3ada
[Tepememenue. Ckopocts. Mx
MPOEKIIMU HA OCU KOOPAMHAT
PaBHOMepHOE NpsMONTHHENHOE IJT Releon ¢
9 newkenue. [ padudeckoe onvcanue bu6mmorexa [IOK NATYHNKOM
PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edsoo.ru/ff0c3be8  paccrosiHus
JIBUKCHHUS
10 CroxeHue nepeMeneHnii u bubnmoreka [JOK

ckopocrtei. Pemenue 3agau

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

HepaBHoMepHOE ABHKEHUE.
MrHoBeHHasi CKOPOCTb.

11 Yckopenue. [Ipsmonuneiinoe bubmoreia OK
p P https://m.edsoo.ru/ff0c3be8
JIBDKCHUE C IIOCTOSTHHBIM
YCKOpEHUEM
I'padpuaeckoe onucanue
12 MPSMOJUHEHHOTO JBHXKCHUS C bubmoreia OK
p A https://m.edsoo.ru/ff0c3d00
MOCTOSTHHBIM YCKOPEHUEM
CBoOoaHOe majieHne. Y CKopeHue )T RELEON
CBOOOJIHOTO TAJCHUS. MynabTHIaTUHK
13 3aBHCHMOCTH KOOPAUHAT bubmoreia OK ’
pA ’ https://m.edsoo.ru/ff0c3e18
CKOPOCTH, YCKOPEHUS OT BPEMEHH
U uX rpaduku
14 JBm>xeHue Temna, OpOIIEHHOTO MO/ bu6mmorexa [IOK IIJT RELEON
YTJIOM K TOPU30HTY https://m.edsoo.ru/ff0c3f76 =~ MynpTUIATIHK
KpuBonuneiiHoe nBUXEHHUE.
JIBM>KEHUE 10 OKPYKHOCTH.
15 VYrioBas v TMHEWHAs] CKOPOCTb. bubnunoreka [JOK
Ilepuon n yacrora. https://m.edsoo.ru/ff0c41a6
lenTpocTpeMHUTENBHOE 1 TIOJIHOE
YCKOpEHHUE
16 KonTponbhas pabota no teme
"Kunemaruka"
IIepsblit 3ak0H HproTOHA. Jartuuk
HuepuuansHble CHCTEMBI OTCUETA. aKCeIepoMeETp
bu6nmoreka [JOK
17 [TpyHIIMTT OTHOCUTEIBLHOCTH

INannnes. HemnepuuanbHble
CHCTEMBI OTCUETA

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4502

18 Cuna. PaBHOz€HCTBYIOIIIAs cuila. bubmuoreka [JOK IIJI RELEON
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/ff0c46la ~ MynabTHIATIHK
19 Bzaumopeiicteue ten. Tpernit bubnuoreka [JOK
3akoH HeroToHa https://m.edsoo.ru/ff0c478c
[TpuHLIMI CYyTIEPIIO3UIINH CHII.
20 Pemenue 3a1au Ha mpuMEHEHNE
3akoHOB HproTOHA
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJICHTHOCTh bubmuoreka [JOK
rpaBUTAIMOHHON U UHEPTHOM https://m.edsoo.ru/ff0c4b74
Macchbl
99 Cuna TsKeCTH M yCKOpPEHUE bubmmnorexa LIOK IJI RELEON
¢BOOOHOTO IMaEHUS https://m.edsoo.ru/ff0c4dc2 =~ MynpTUAATYHK
JIB>xeHne HeOeCHBIX Te U UX
93 VCKYCCTBEHHBIX CITyTHUKOB. bubnuorexa [JOK
IIepBast kocmMuyecKasi CKOPOCTb. https://m.edsoo.ru/ff0c43d6
3axons! Kernuepa
24 Cuia ynpyroctu. 3akoH ['yka. Bec Jatuux
Tena aKCceJIepoOMETp
Cuna tpenus. [Ipupona u BuzbI cun [T RELEON
o5 TpeHus. J{BUxKeHUE B KUAKOCTH U MynbTUIaTINK
rasze ¢ yu€ToM CHUJIbI
COTIPOTHBIICHHUSI CPEIIBI
26 Hasnenue. I 'mapocrarnueckoe bu6mmorexa [IOK 1IJI RELEON
nasnenue. Cuna Apxumena https://m.edsoo.ru/ffOc4fde MynpTHIATYHK
97 AOCOFOTHO TBEPJIOE TEIIO. bu6mmoreka [{JOK

HocrynaTeanoe " BpallaTCJIbHOC

https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JABYKCHUE TBEPAOTO TCIIa

28

29

30

MoMeHT cHITbI OTHOCUTENHEHO OCH
BpaieHus. [lneqo cuiibl

CrnoxeHue cuil, IPUJIOKEHHBIX K
TBepAOMy Teny. LleHTp Tsokectn
Teja. Y CIIOBUs PaBHOBECHS
TBEpPAOTO Tesa. Buabl paBHOBECUS

Pemenue 3amau

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

IIJI RELEON
MynbTUIATYUK

31

KonTtponbHas pabora o Teme
"Iunamuka. CTaTuKa TBEpOTO
Tena”

32

Hmnynbc MmaTepuanbHON TOUKH,
CHUCTEMbI MAaTCPHUAJIIBHBIX TOYCK.
LlenTp macc cuctemsl
MaTepualbHbIX TO4eK. Teopema o
JABVOKCHUU LICHTPA MAaCC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

33

34

35

Wmnynbe cuitbl 1 UI3MEHEHNE
UMITyJIbCa TeJla. 3aKOH COXPaHEHUs
HNMITYJIbCa. PeakTnBHOE JBUXCHUEC

MoMeHT uMItysbca MaTe€pUaIbHON
touku. IIpencrasienue o
COXpPaHEHUU MOMEHTA UMITYJIbCA B
LEHTPAIbHBIX MOJIAX

Pemenue 3amau

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubmunorexa [JOK
https://m.edsoo.ru/ffOc5efc

36

PaGora cunibl Ha ManoM U Ha
KOHCYHOM IICPEMCUICHUH.
['paduyeckoe nmpencraBieHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c600a

pa6OTBI CHJIBI. MOI_HHOCTB CHIJIbI

37

38

39

40

41

42

Kunernueckas sneprus. Teopema
00 U3MEHEHUN KMHETHYECKOU
SHEPIrUU MATEPUATILHON TOYKH

ITorennuansHeIe U
HEMOTEHIUAIbHBIE CUJIBI.
ITorenuumaneHas 3Heprus. Bropas
KOCMHUYECKAasi CKOPOCTh

Tperbsi KOCMUYECKAsI CKOPOCTb.
CBs13b pabOTHI HEMTOTEHIATIBHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOU
SHEPrUM CUCTEMBI Tel. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPrUuu

VYipyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu s uaeanbHOU
KUJIKOCTH

KonrtponbHas pabora no reme
"3aKOHBI COXpPaHEHUsS B MEXAHUKE"

PazButne npencrasieHuit o
npupoe TermioTbl. OCHOBHBIE
nonoxkenuss MKT. Tuddyzus.
BpoyHoBcKkoe nBUXEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c64d8

43

CtpoeHue ra3000pa3HbIX, KHUIKHX
Y TBEPBIX TEI. XapakTep
JIBYDKEHUS M B3aUMOJICHCTBHS
qaCTull BCIICCTBA

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

Macca u pazmepbl MOJIEKYIT

44 (aromoB). KonnuecTBo BemecTBa bubmorexa LIOK
' Hectsa. https://m.eds00.ru/ff0c6708
[Tocrosinnast ABorazipo
45 Temneparypa. TemioBoe bubnmoreka [JOK [UT RELEON
pasHoBecue. [lIkana Llenscus https://m.edsoo.ru/ff0c6820 ~ MynbTUIATYHK
46 Pemenue 3amay
bubmuoreka [JOK
47 %1 iras. I’
FICATILHBIL T3, £ a30BLIC SAKOHET https://m.edsoo.ru/ffOc6bcc
48 YpaBHenue Menpeneesa- bubmmorexa [IOK
Knaneiipona. Pemenue 3anau https://m.edsoo.ru/ffOc6ced
49 AOcouoTHas TeMriepaTypa. 3aKoH bubnmoreka [JOK
JanbToHa https://m.edsoo.ru/ff0c6df2
Hs3omporecchl B HAeaIbHOM Tra3e ¢ aTYUK
50 HOCTOP;IHHHI)IM KOJ‘II/)II‘IGCTBOM bubmorexa [IOK §6COJHOTHOFO
https://m.edsoo.ru/ffOc6f00
BEIECTBA JTaBJICHUS
I'paduueckoe npeacraBieHue
51 1/1501(11) OIIECCOB: EEETe Ma, U30X0pa bubmorexa LOK
pont ' pMa, pa, https://m.edsoo.ru/ff0c7018
u3obapa
bu6mmoreka [JOK
52 O MKT
CHOBHOC ypaBHeHHe https://m.edsoo.ru/ff0c7126
53 Pemenue 3amau
CBs13b a0COMIOTHON TEMIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpEeIHEN KUHETUUECKOUN DHEPTUEN bubmmorexa [TOK
pea P https://m.edsoo.ru/ff0c72c0
MOCTYNAaTEeNFHOTO TETJIOBOTO
JBIDKEHUS €6 YaCTHUI]
55 O00011eHNEe U CUCTEMATU3 AL



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

sgagui 1o treMe "OcuoBsl MKT"

56

57

KontponpHast pabora o Teme
"OcnoBbl MKT"

TepMO,I[I/IHaMI/ILICCKaH CHUCTEMA.

3agaHve BHEIIHUX ycyioBui st T/

CUCTEMBbI. BHEIIHNE U BHYTpEHHUE
napameTpsl. [lapamerpsr T/{
CHUCTEMBI KaK CpEHUE 3HAYCHUS
BEJIMYMH, ONHUCHIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

58

59

60

61

62

HyneBoe Hayaso TepMOIMHAMUKH.
CamMonpou3BoJbHas penaKcarus
TJ1 cuctemsl K TENIIOBOMY
PaBHOBECHIO

Mogpens nieanbHOTrO Taza B
TEPMOJIMHAMUKE. Y CIIOBUSA
MIPUMEHUMOCTHU 3TOM MOJETU

YpaBHeHnue Menzeneena-
Knaneiipona u BeIpaykeHUE IS
BHYTPEHHEHN dHEPIrun

Bripaxkenue 11t BHyTpeHHE
SHEPrUU OAHOATOMHOTO
UJICaJIbHOTO Ta3a.
KBasucraruueckue u
HECTATUYECKHUE TTPOLIECCHI

OnemeHTapHas paboTa B
TepMoIMHaMKKe. Beruucnenue
paboTsI 1o rpaduKy mpoiecca Ha

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorekxa [{JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

pV-nuarpamme

Temuonepenayda kak crnocod )T RELEON
63 W3MEHEHUSI BHYTPEHHEN SHEPTUU bubmuorexka [JOK MynpTUIATYHK
TJI cuctembl 6€3 COBEPIICHUS https://m.edsoo.ru/ff0c82ba
paboTsl
64 KoHBekuus, TernaonpoBoAHOCTb, bubnunoreka [JOK
U3JIy4eHHUE https://m.edsoo.ru/ff0c84ae
KonuyecTBo TEMIOTHI.
TenmoéMmkocTh TeIa. Y aenbHas U
R bubmuoreka [JOK
65 MOJISIpHASI TETUTIOEMKOCTH
https://m.edsoo.ru/ffOc86fc
BEILECTBA. Y IebHAs TEIUIOTa
CropaHus TOTUIMBA
66 Pacuér xonmyecTBa TEIIOTHI ITpU bubnmoreka [JOK
Temionepeaye https://m.edsoo.ru/ffOc88be
67 [Tonsarue 06 annadbaTHOM TIpolIEecce. bubnuotexa [JOK
[IepBblil 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/ff0c8a8a
KonuuecTBo TemioTsl 1 paboTa Kak
68 MepbI U3MEHEHUST BHYTPCHHEH bubmorexa HOK
P yIp https://m.edsoo.ru/ff0c8c56
sHepruu T]] cuctemsl
BTopoii 3aKkOH TepMOIUHAMUKH IS
69 PaBHOBECHBIX 1 HEPABHOBECHBIX bubnmoreka [JOK
nporeccoB. HeobpatumocTts https://m.edsoo.ru/ff0c8f6c
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIUITBI AERCTBUS TEMIIOBBIX bu6mmorexa [IOK
Mamud. KITJ] https://m.edsoo.ru/ff0c33e6
71 MakcumansHoe 3nadenue KITJI.

[uxn Kapuo



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c33e6

72

Penrtenue 3anau

73

DKOIOTrHYECKHE aCIIEKThI
HUCITIOJIB30BAHUS TCIIJIOBBIX
nsurareieii. TemioBoe
3arpsi3HEHUE OKPYKAIOMIEH Cpebl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c32e2

74

75

Pemenue 3amau

O000I11IeHNE U CUCTEMATU3AIUS
3HaHui no teme "TepMoauHaMuUKa.
TermnoBrle MaIuHb"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3508

76

KonTtponpsHast pabora o Teme
"Tepmoaunamuka. TeroBbie
MaluHbl"

77

78

[TapooOpa3zoBanue u KOHICHCAIIHS.
Hcnapenue u kutieHue. Y aenbHas
TEIJI0Ta mapooOpa3oBaHUs

HaceimienHsie 1 HeHACHIIIEHHBIE
napbl. KauecTBeHHas 3aBUCUMOCTh
IIJIOTHOCTHU U JAaBJICHUA
HACHIIIEHHOTO TIapa OT
TEMIIEpATyphl, UX HE3aBUCUMOCTH
0T 00BEMA HACKIIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATyPhI
KUIICHUS OT JABJICHUS B KUIKOCTU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

[UT RELEON
MynbTHAATIHK

79

80

BnaxxnocTts Bo3myxa. AGCOMIOTHAS
1 OTHOCHUTCJIbHAA BJIAKHOCTDH

Pemenue 3amau

bubnmoreka [JOK
https://m.edsoo.ru/ff0c3ada

VT RELEON
MynbTHAATINK

81

TBépnoe Teno. Kpucrammueckne n

bu6mmoreka [{JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

amopHble Tena. AHU30TPOIUS
CBOICTB KpHUCTAJIOB

https://m.edsoo.ru/ffOc3be8

[l1aBnenue n KpUCTaIM3ALIMSL.

bubmuoreka [JOK

82 Y ACIEHA TEIUIOTE IIARICHIL. https://m.edsoo.ru/ff0c3be8
CyO6numarus
Hedbopmaruu TBEpAOTO TENA.

83 Pactsokenne u cxxatue. CaBur. bubmuoreka [JOK
Mopnyins FOura. Ilpenen ynpyrux https://m.edsoo.ru/ff0c3d00
nedopMaruit
TemnoBoe pacuIipeHue KuAKOCTeH

84 Y TBEPIBIX T€I. AHTAPMOHU3M bubnunoreka [JOK
TEIUIOBBIX KOJIEOAHUI YaCTHII https://m.edsoo.ru/ffOc3el18
BELIECTBA

85 [TpeoOpa3oBanue sHEPTHH B bu6nuorexa [IOK
(ba30BbIX Mepexoaax https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK

86 YPABHCHHE TEIIOBOTO Oanakca https://m.edsoo.ru/ff0c41a6

87 Pemenue 3amau
[ToBepXHOCTHOE HaATSKEHUE.

38 Kanunnspuele snenus. J[aBnenue bu6nuorexa [IOK
MOJT UICKPHUBJIEHHOW MTOBEPXHOCTHIO https://m.edsoo.ru/ff0c4502
)kunkoctu. Popmyna Jlammaca
O00011eHNEe U CUCTEMATU3ALIS

89 3HaHWH Mo TeMe "ArperaTHbie bubnmoreka [JOK
cocTosHus BenrecTa. Pa3oBbIe https://m.edsoo.ru/ff0c461a
nepexonr"

90 KonTtponbHas pabora o Teme



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

"ArperaTHble COCTOSIHHS BEIIECTBA.
®dazoBbie epexoab"

91

DrneKkTpu3anus Ten u eé
IPOSIBJIEHUS. DIEKTPUUECKUI
3apsn. [IBa Buga 3J€KTpUUECKUX
3apsoB. [IpoBonHuKH,
JUBJIEKTPUKU U ITOTYITPOBOIHUKI

92

DneMEHTApHBIN ANEKTPUUECKUI
3apsa. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsiaa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

93

94

B3anmopeticTBue 3apsioB.
Toueunsle 3apsabl. 3akoH Kynona

Pemenue 3amau

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

95

Onektpuueckoe nose. Ero
JIEHCTBHE HA JJIEKTPUUYECKHE
3apsAabl

96

Hanps>k€HHOCTB IEKTPUYECKOTO
nosist. [Ipo6uslit 3apsia. Jlunuu
HaIPsKEHHOCTHU DJIIEKTPUYECKOTO
noJisi. OTHOPOHOE IIEKTPUUECKOE
oJie

97

98

IToTeHnmanbHOCTh
3JIEKTPOCTATUYECKOTO MOJIA.
Pa3nocTh moTeHIINAIOB B
HaIpsHKeHUE

[lorennumansHas 3HEprUs 3apsaa B
ANEKTPOCTATHYECKOM II0JIE.
[ToTeHman 3J1eKTpOCTaTUYECKOTO

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

I10JIA

CBs13b HaPSKEHHOCTHU OIS U

99 Pa3HOCTH MOTCHIIMAJIOB JIJIS
JIEKTPOCTATUYECKOTO T10JIS
100 [Tpunumn cynepno31/1£u/m
SIEKTPUUYECKUX TOJIEH
101 Pemenue 3amay
102 ITone Toueunoro 3apsnaa. [ose bubnunoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepsr https://m.edsoo.ru/ff0c5952
[Tone paBHOMEPHO 3apsHKEHHOTO IO
103 00Bvémy mapa. [lone paBHOMEpHO bubnunoreka [JOK
3apsHKCHHONW OE€CKOHEYHOM https://m.edsoo.ru/ff0c5c36
IJIOCKOCTH
IIpoBogHUKY B
104 JEKTPOCTATUYECKOM I10JIE. Bubnuorexa LIOK
https://m.edsoo.ru/ff0c5c36
VYcnoBue paBHOBECHS 3aps/I0B
105 JM3IEeKTPUKH B MOJYTPOBOJHUKH B bubnuotexa [JOK
AIEKTPOCTATHYECKOM IOJIE https://m.edsoo.ru/ff0c5efc
Konpnencarop. DnekTpoéMKOCTh
106 KOHJICHCATOPa. DIEKTPOEMKOCTD bubmmorexa [TOK
https://m.edsoo0.ru/ff0c6230
IJIOCKOTO KOH/IEHCAaTopa
107 [TapannensHOe coeqMHEHNE bubmmnorexa LIOK IIJT RELEON
KOH/IEHCATOPOB https://m.edsoo.ru/ff0c600a ~ MynpTHAATUNK
108 ITocaenoBaTenbHOE COETUHEHNE IIJI RELEON
KOHJIEHCAaTOPOB MynbTUIATINK
109 DHeprus 3apsyKEHHOTO

KOHJICHCATOpa



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

110

Penrtenue 3anau

JIBr>keHUE 3apsiKEHHOW YaCTHULIbI B

111
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe
112 Pemenue 3amau
O0001IeHNE U CHCTEMATH3AIUS
113 3HAHUU 10 TeMe "DIeKTpUIecKoe
mone"
114 KoHnTpoapHas padboTa mo Teme
"DnekTpuueckoe mnosie"
Cuna toka. IToCTOSHHBIN TOK.
115 VYcIi1oBUSA CYIIECTBOBAHUSI bubmorexa [IOK
ym https://m.edsoo.ru/ff0c6708
MTOCTOSTHHOTO 3JIEKTPUYECKOTO TOKa
116 Hcrounnku Toka. Hanpsbxkenue u bubnuotexa [JOK
OJIC https://m.edsoo.ru/ff0c6820
JlaTauk cuisl
3akon OMa 1 yJacTKa LEeTH. bubnnoreka [JOK
117 TOKa B
DIIEKTPUUECKOE COMTPOTUBIICHUE https://m.edsoo.ru/ff0c6bcc
HaATIPSDKEHUS
3aBUCUMOCTD COMPOTUBIICHUS T RELEON
118 OJHOPOJIHOTO MPOBOJIHUKA OT €r0 bu6mmoreka [JOK MynbTUIATYHK
JUTMHBI Y TTOIIAAN TOTIEPEYHOTO https://m.edsoo.ru/ffOc6bcc
CeueHUs
119 VY nenpHo€ CONPOTUBICHUE bubnmoreka [JOK
BemiecTBa. Pemenue 3amau https://m.edsoo.ru/ffOc6ced
ITocnenoBarenbHOE, MAPATIETBHOE, )T RELEON
120 CMEIIIaHHOE COESTUHEHNE bubmmorexa [TOK MynpTHIATUNK
https://m.edsoo.ru/ffOc6df2 Y
MIPOBOHHUKOB
121 Pacuér pa3zBeTBNEHHBIX bubnuorexa [JOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

aneKkTpudeckux neneu. [IpaBuia
Kupxroda

https://m.edsoo.ru/ff0c6f00

122 Pemienue 3anau
123 Pabora anekTpudeckoro Toxa. bubnmoreka [JOK
3akoH [xoyns —Jlenua https://m.edsoo.ru/ff0c7126
bubmmoreka [JOK
124 Pemterite aga https://m.edsogru/ff0c72c0
MOITHOCTP JIEKTPUUYECKOTO TOKA.
125 TemnoBas MOIIIHOCTb, BbIAEIIEMAs
Ha Pe3UCTOpE
126 Pemenue 3amau
197 OJ1C u BHyTpeHHEe T RELEON
COTPOTUBIIEHNE UCTOYHHUKA TOKA MynbTUIaTINK
128 3akon Oma 1S TOJTHOM bu6mmoreka [IOK
(3aMKHYTOI) 3JIEKTPUUECKOH IeTH https://m.edsoo.ru/ff0c74f0
bubnuotexa [JOK
129 Penterme saza https://m.edsogru/ff0c7838
bu6mmoreka [IOK aTYuK
130 MortEoCTS HCTOTHIKA TOKa https://m.edsoiu/ffOc?an fanpsnxemm
131 Kopotkoe 3ambikanue
132 KoHnpneHcarop B 11emu NOCTOSITHHOTO
TOKa
133 Penrenne 3amau
134 Pemenue 3amay mo Teme
"TTocTOSIHHBIN NEKTPUYECKUI TOK"
135 Pemenue 3agad mo reme

"IToCTOAHHBIN NEKTPUUECKUN TOK"



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

136

Penrenue 3amad mo reme
"ITocTOAHHBIN NEKTPUUECKUN TOK'

137

O00011IeHNE U CUCTEMATHU3AIUS
3gauui 1o teMe "llocTodHHbBIH
AIIEKTPUYECKUH TOK"

138

139

140

KonTponbhas pabota no Teme

"ITocTosiHHBIN AMEKTpUYECKUil TOK"

DJIeKTpUYecKasi MPOBOJUMOCTD
Pa3IMYHBIX BEIIECTB.
DJIEKTPUYECKUH TOK B METaslIax.
CBepXIpoBOAMMOCTD

DJIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3JE€KTPOJIMTOB. 3aKOHBI
®dapanes s JIEKTPOIU3a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6c

141

DIIeKTPUYECKHI TOK B Ta3ax.
[Imazma

142

143

DNEKTPUYECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

DNEKTPUYECKUN TOK B
MOJIyTIPOBOJHUKAX

144

145

[TorynpoBOTHUKOBBIE TPUOOPHI

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHune CUIIbl TOKa U
HaANPSDKEHUS B LEMH MOCTOSHHOTO
TOKa MpY MOMOIIH aHAJIOTOBBIX U
U (POBBIX U3MEPUTETHHBIX
nprOopoB" uinu "3HaKOMCTBO C

1IJI RELEON
MynpTHIATYUK



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

146

nrdposoii maboparopueit mo
buzuke. [Ipumepsl n3mMepeHust
(U3UYECKUX BEITMYUH ITPU TTOMOIIN
KOMIIBIOTEPHBIX TaTYUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue HepaBHOMEPHOTO
JBUKEHHUS C LIEIIBIO ONPEACIICHUS
MTHOBEHHOM cKopocTu"

147

148

149

Pu3n4eCKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpEeHHUs Mpu
MPSMOJIMHEITHOM
PaBHOYCKOPEHHOM JIBH)KEHUU 110
HaKJIOHHOM INTIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PABHOYCKOPEHHOM
IBUKEHUN"

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHne yCKOpeHus
CBOOOHOTO MaieHus" Uiu
"N3y4yeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue OBUKEHUS Teja 110
OKPYXHOCTH C IIOCTOSIHHOH 110
MOJYJIFO CKOPOCTBIO" WIJIH
"HccnenoBanue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €0 MapaMeTpoB"

IIJI RELEON
MynpTUIATYHK

IIJI RELEON
MynpTHIaTYUK




150

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3Mepenne paBHOJAEHCTBYIOIIEH
CHWJIBI IPU ABMKEHUU OpycKa 1o
HAKJIOHHOM IIOCKOCTU'" WIIN
"ITpoBepka rumnoTe3bl 0
HE3aBUCUMOCTH BPEMEHU
JBUKEHMS OpyCKa [0 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
paccTosiHue OT €ro Macchl"

151

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B
NpYXKWHE U PE3SHHOBOM 00pasie, OT
ux aedopmarnun" win "N3ydenue
JIBIDKEHUS CUCTEMBI TeJ,
CBSI3aHHBIX HUTBIO, IEPEKHUHYTON
yepe3 JErkuit 610k"

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue koapduirenta
TPEHUs MO BEJIMYMHE YTIIOBOTO
K03(puLIMeHTa 3aBUCUMOCTH
Frp(N)" wiu "MccnenoBanue
JBUKEHHS OpyCcKa M0 HaKJIOHHOU
IJIOCKOCTH C ITEPEMEHHBIM

K03 UIIMEHTOM TpeHUs" HIn
"N3yueHnne nBMKEHUS Tpy3a HA
BaJly ¢ TpeHuem"

IIJT RELEON
MynpTHIaTYUK

153

Pu3NYecKuil TPAKTUKYM I10 TEME

1T RELEON




154

155

"UccnenoBanue ycioBui
paBHOBecHsI TBEPAOIO Tea,
HMMEIOLIEr0 OCh BpalleHus" uiu
"KoHcTpyHrpoBaHuEe KPOHIITEHHOB
Y pacy€T CUJ1 YIPYrocTH" WiIH
"N3y4yeHune ycTOHYMBOCTU
TBEPAOIO Tela, UMEIOIIETO
TJI0IIAh OTIOPHI"

Du3NUeCcKuil TPAKTUKYM I10 TEME
"N3MepeHune UMIysibca Tena mno
TOPMO3HOMY IIyTH" WK
"N3mMepeHue CUiibl TATH, CKOPOCTH
MOJIEJIN 3ICKTPOMOOUIIS U
MOIIIHOCTH CHJIBI TATU" WIIH
"CpaBHEHNE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHIIBI" HIIH
"UccnenoBanue coxpaHeHUs
MMITyJIbCa MPU YIPYTOM
B3aumoieiicteun" wiu "M3mepenue
KMHETUYECKON YHEPIUM Tena 1o
TOPMO3HOMY TTyTH"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOTO
nporecca (PeKOMEHI0BaHO
WCIIOJTh30BaHNue U(PPOBOH
nabopatopun)" wim "H3ydeHue
M30XOPHOTO TIporiecca" uiu
"U3ydyenue nzobapHoro mporecca"
i "lIpoBepka ypaBHEHUS

MynbTUIATYUK

1IJI RELEON
MynpTUIATYHK

[T RELEON
MynbTHAATINK




coctogHus"

156

157

158

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3mepeHue yaeapHoM
TEINIOEMKOCTH" WJIN
"UccnenoBanue nporecca
OCTBIBaHHUS BellecTBa" MM
"UccnenoBanue agnadaTHOrO
npouecca" wnn "U3yuenue
B3aMMOCBSI3M SHEPTUHU
MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHAIIEHUSA KUIKOCTENH"

dusnueckuil NpakKTUKYM 10 TEMe
"N3y4eHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3mepeHue yaeabHOM TEemaoThl
raBieHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX NapOB" WU
"N3mepenue abCcoMOTHOM
BJIQ)KHOCTH BO3/lyXa U OLIEHKA
Macchl IapoOB B TOMEIEHUN".
N3mepenue koapdurmenrta
MOBEPXHOCTHOTO HATSKEHUS

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaO:xroenue npeBparieHus
SHEPIUH 3apKEHHOTO
KOHJICHCATOpa B DHEPTHIO
W3IIy9EeHHS CBETOAMOA" WITH

1IJI RELEON
MynpTUIATYHK

1IJI RELEON
MynpTHIaTYUK

1IJI RELEON
MynpTHIATYUK




159

"M3yueHune npoTekaHus TOKa B
LIEeTIH, coJiepxaliel KonaeHcaTop"
unu "Pacnpenenenure pa3HoOCTU
MOTEHITMAIOB (HAIPSDKEHUS) TIPH
MOCJIEIOBATEILHOM COCIMHEHUH
KOHJIEHCAaTOpOB"

Ou3nyecKuil MPakTUKYM 0 TEME
"UccneqoBaHue CMEIAaHHOTO
COCJIMHEHUS PE3UCTOPOB" MK
"U3mepeHue yaeapHOoro
COINPOTUBIICHUS IPOBOJAHUKOB" WIIN
"UccnenoBanue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSDKCHUS JIJ151 JIAaMITbI
HakajauBaHus"

1IJI RELEON
MynpTHIaTUUK

160

161

Pu3nYecKuil TPAKTUKYM 110 TEME
"Habnronenue anektponusa’ wim
"Nzmepenue 3apsaa
OJTHOBAJIEHTHOTO MOHA" UIN
"UccneqoBanue 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA
oT Temneparypsl” uin "CHatue
BOJIbT-aMIIEPHON XapaKTEPUCTUKU
nuoxa"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTu3alus 3HaHUH 1o TeMe
"KunemaTtuka"

IIJT RELEON
MynbTUIATYHK

162

Peseprubriit ypok. O6001eHuE 1
cucreMaru3anus 3HAHHUH 110 TEME




"naamuka"

163

164

165

166

167

168

PesepBHeiit ypok. O600IICHHE U
cucreMatTu3sanus 3HAHUH 110 TEME
"Cratuka TBEpa0TrO Tena"

PesepBHbIil ypok. O0001ICHHE U
cUCTEeMaTH3aIlMs 3HAHUH 110 TeME
"3aKOHBI COXpaHEHUs B MEXaHUKe"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"OCHOBBI
MOJICKYJISIPHO-KMHETHUECKOM
Teopun"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HAaHUH 110 TEME
"Tepmonunamuka. TennoBbie
MaluHb"

PesepBHslit ypok. O600111eHNE U
cUCTEeMaTH3aIlHs 3HAaHUH 10 TeMe

"ArperatHble COCTOSIHUSI BEIIECTBA.

®dazoBble epexoas”

Peseprubrit ypok. O60011eHIE U
cucTeMaTH3alys 3HaHUH 10 Teme
"OnexTpuueckoe nomue"

169

Peseprubrit ypok. O6001eHuE 1
CUCTEeMAaTH3alMsl 3HaHUH 110 TeMe
"TTocTOSTHHBIN NEKTPpUYECKUI TOK'

'

170

PesepBHslit ypok. O6001ICHHE U
CHCTeMaTH3allus 3HAHUH 110 TeMe




"Toku B pa3iIuuHbIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I1O

[MTPOI'PAMME 170 8 16
11 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHBIE
Ne Tema ypoka Kourpoabubie IIpakTHyeckue tigponble Jatopatoprioe
n/n Bcero o0pa3oBaTe/ibHbIE obopynoBanue
padoTshI padoThI pecypesI «Touku pocTa»
BzaumopencTBue NOCTOSTHHBIX
MarHuTOB U IIPOBOJHUKOB C TOKOM. 1 bubnuorexa [JOK
MarnautHoe nose. I'unoresa https://m.edsoo.ru/ff0c9778
Awmrnepa
BekTop MarHuTHON MHIYKIUN.
[IpuHnUn cynepno3unun 1 bubnnoreka [JOK
MAarHUTHBIX nojeu. Jinnun https://m.edsoo.ru/ff0c98fe
MarHUTHOM MHAYKIIUH
MarauTHoO€e 1oJie MPOBOIHUKA C 1 bu6mmorexa [JOK
TokoM. OmbIT DpcTena https://m.edsoo.ru/ffOc98fe
Cwita Amriepa, e€ HampaBJICHUE U 1 bubnmoreka [JOK

MOYJIh

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

Penrtenue 3amau

IIJT RELEON
MynapTaaTyuk:
6 [Ipumenenue 3akoHa Amriepa. ay B
naTyu
DIEeKTPOU3MEPHUTEHHBIE TPHOOPHI
MarHuTHOTO
IOJIST
Cuna JlopeHua, e€ HanpaBieHHUE U
7 MOAYJb. JIBI>KEHHE 3apsiKeHHOM bubmuoreka [JOK
YaCTHUILIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/ff0cal50
oJie
Pemenue 3amau
Pa6ota cunsl Jlopenna
bu6mmorexa [IOK
10 Pemenue 3amau
A https://m.edsoo.ru/ffOcab82
IIJT RELEON
MaranTtHoe o€ B BEI[ECTBE. MyIbpTHIATYHK
11 deppoMarseTuky, napa- u bubmiorexa HOK I[aZ‘II/IK
pp - T1ap https://m.edsoo.ru/ffOcad58
MaMarHeTUKHA MarduTHOTO
IOJIS
OCHOBHBIE CBOWCTBA
12 dbeppomarnetukoB. [I[pumenenne bubnmorexa LOK
pp P https://m.edsoo.ru/ff0caf06
dbeppoMarHeTUKOB
Pemenue 3agad mo reme
13 n "
MarautHoe 1ose
14 Pemenue 3amau no reme
"MaruutHoe moJe"
15 SIBneHne ANeKTPOMarHUTHOM bubnuoreka [JOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

uHaykiuu. [ToTok BekTopa
MarHuTHOW MHIYKIIHH

https://m.edsoo.ru/ffOcbh9c4

bubmuoreka [JOK
16 INC munyxuun https://m.edsoo.ru/ffOcbb86
17 3aKOH AJIEKTPOMarHUTHOU bubmmoreka [IOK
nHaykuuu Papanes https://m.edsoo.ru/ffOcbd34
18 BuxpeBoe anekTpudeckoe moiie.
Toxku ®yko
19 OJ1C uHAYKIMY B ABUKYILIUXCS bubnmoreka [JOK
MPOBOJHUKAX https://m.edsoo.ru/ff0cc324
20 Pemenue 3amau
bubmuoreka [JOK
21 IT
pasuo Jlenna https://m.edsoo.ru/ffOcca54
NunyktuBHOCTh. Karymka
22 WH HYKTI/IBHOCTI/I B eli]I/I bubmorexa [IOK
Ay H https://m.edsoo.ru/ffOcccOc
[MOCTOSHHOTO TOKA
93 SBnenue camounaykuu. 3/C bu6mmoreka [JOK
CaMOMHIYKIUHU https://m.edsoo.ru/ffOccfe0
DHeprus MarHUTHOTO TIOJIS
24 KaTyYIIKHA C TOKOM bubmiorexa HOK
y ) https://m.edsoo.ru/ffOcc6f8
DNIeKTPOMarHuTHOE TOoJIe
25 Pemenne 3amay
O000I1IIeHNE U CUCTEMATU3ALHS
26 3HAHUH 10 TEME
"OnexTpoauHamuka'
97 KonTpomnpHas pabota mo Teme

"OnexTpoauHamuka'



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

28

KonebarenpHas cucrema.
CBo0OoHbBIE KOJIEOaHWS.
["apmoHHMUeckre KoneOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd7{6

29

Kunematnueckoe 1 {HHaAMHUYECKOE
OIMCaHUE KOJIEOATEIBHBIX
IBIDKCHUN

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

30

DHepreTuyeckoe onucanue. Beios
JTUHAMHUYECKOTO OMUCAHUS
rapMOHMYECKHUX KOJIeOaHUM U3 UX
SHEPreTUYECKOr0 U
KMHEMaTUYECKOTO OMUCAHUs

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

31

32

33

34
35

Ammuntyna u ¢aza xonedanui

ITepnon 1 yacTora KoJieOaHUH.
[Tepuoa Mambix CBOOOIHBIX
KoJIeOaHMIT MaTeMaTHYECKOrO
MasTHHKA. [leproa cBOOOTHBIX
KoJIeOaHui MPY>KMHHOTO MasiTHUKA

3aryxaromiue KoneoaHusl.
BoinyxxaeHnsie Kone6aHus.
Pesonanc

ABTOKOJICOaH U

Pemenue 3amau

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9778

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c98fe

IIJI RELEON
MynpTHIATUHK:
JaTIuK
paccTosiHUA U
YCKOpEHHUS

36

37

VYpok-koHpepeHIus
"MexaHnyeckue KoyiebaHus B
MY3bIKaJIbHbIX HHCTpYMEHTax"

O00011eHNe U CUCTEMATU3ALIS

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9df4

3HaHUH 110 TeMe "MexaHndeckue

KoseOaHus"
T RELEON
DJEeKTpOMarHUTHBIEC KOJICOaHusI.
38 N MynbTUIaTINK
KonebarenbHbIil KOHTYD
Ocmmorpad
®opmyna Tomcona. Cssp
39 aMIUIATY/IbI 3apsA/ia KOHJAEHCATOpa ¢ bubnnoreka [JOK
aMIUIUTYJIOM CHJIbI TOKA B https://m.edsoo.ru/ffOcal50
K0JIeOATETFHOM KOHTYpE
3aKOH COXpaHEHHsI SHEPTUU B
40 ANEeIbHOM KO0JIe0aTeIbHOM Eubmiorexa OK
https://m.edsoo.ru/ff0ca600
KOHTYpE
3aryxarolue 3J1eKTPOMarHuTHbIE
41 KosieOaHus. BeinyX1eHHbIe
AIEKTPOMArHUTHBIE KoJeOaHus
[Iepemennslit TOK. Pe3ucrop u
42 KOHJEHCATOp B [IENU NEPEMEHHOTO bubmmorexa [TOK
p p https://m.edsoo.ru/ffOcab82
TOKa
43 Karymika nHIyKTUBHOCTH B LIeNTU bu6nuorexa [IOK
MIEPEMEHHOT0 TOKA https://m.edsoo.ru/ff0cad58
. T RELEON
3akoH OMa AJi 3JEeKTPUIYECKOM bubnmoreka [JOK
44 MynbTUIaTINK
LENU [IEPEMEHHOT0 TOKa https://m.edsoo.ru/ffOcaf06
Ocnunnorpad
MOITHOCTh TEPEMEHHOTO TOKA.
45 AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CHUJIBI TOKA U HAMIPSHKCHHUSI
46 Pe3oHaHC B 3ieKTpUUECKO LEenu bubnuotexa [JOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

https://m.edsoo.ru/ffO0cb820

47 Pemenue 3amaq
WneanbHblif TpancdopmaTop.
[IpousBoacTso, nepenaya u bub6nuorexa [IOK
48 "
OTPEeOJIEHUE IEKTPUUECKON https://m.edsoo.ru/ffOcbb86
SHEPTUU
DKOJIOTUYECKUE PUCKU ITPU
[IPOU3BOJICTBE DIIEKTPOIHEPTUU.
49 Kp JIBT ):1 chonw:]fam/ls{p Bubmzorexa LIOK
YARTYP . https://m.edsoo.ru/ffOcbd34
JIEKTPOIHEPTHH B TTOBCETHEBHOMN
SKU3HUA
50 Pemenne 3anau
bubmuoreka [JOK
51 P
CHICHHE a1 https://m.edsoo.ru/ff0cc324
O000I1IIeHNE U CUCTEMATHU3AIHS
52 3HAHUU 10 TEME
"JeKTpOMarHuTHbIE Kosebanus"
Mexannueckue BOJIHEL.
53 XapakTepUCTHKH MEXaHUYECKUX Brbmrotexa TOK
p P https://m.edsoo.ru/ffOcca54
BOJIH
54 CBoiicTBa MEXaHUYECKHAX BOJIH BrbmroTera IOK
https://m.edsoo.ru/ffOcccOc
bu6mmorexa [IOK
55 . X
3BYK. XapakTepHCTHKN 3ByKa https://m.edsoo.ru/ffOccfe0
Wndpa3Byk u yabTpa3zByk LT RELEON
PASEYICH YARTPAsBYE: MynIbTHAATYHK:
56 [IIymoBoe 3arpsi3sHEHNE
TATYUK

OKPY’KaloIlel cpebl

Ocmnorpad



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

bu6mmoreka [JOK

57 Pemenue 3anau
A https://m.edsoo.ru/ffOcc6f8
DNEeKTPOMarHUTHBIE BOJHBI.
58 N3nydyenue 35eKTpoMarHuTHBIX bubmorexa HOK
4 P https://m.edsoo.ru/ff0cd350
BOJIH
OHeprus MeKTPOMarHUTHBIX BOJIH. bubmmorexa [IOK
59 -
CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ff0cd4e0
[Ixana >meKTPOMarHUTHBIX BOJIH.
60 [IpumMeHeHHE PIEKTPOMArHUTHBIX bubmorexa HOK
P P https://m.edsoo.ru/ff0cd7f6
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJeBUACHUs. Parookanusi. bubmuoreka [JOK
DNEeKTPOMarHUTHOE 3arps3HEHHE https://m.edsoo.ru/ffOcd67a
OKPYKaIOIEH Cpebl
KonTponbHas pabota mo Teme
62 n n
Konebanus u BOTHBI
63 Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHEHHUs CBETa
Pemenue 3aga4 Ha npUMEHEHUE
64 3aKOHA MPSIMOJIMHEHHOTO
pacrpocTpaHeHHUs CBeTa
65 Otpaxenue csera. [lnockoe bubmuorexa [IOK
3epkasio. Cepuueckoe 3epkajio https://m.edsoo.ru/ff0c9778
[Ipenomnenue cBera. AGCOMOTHBIM
66 1 OTHOCHUTEJIbHBIN MMOKa3aTeNb bu6mmorekxa [IOK

npesnoMienus. [lonHoe BHyTpeHHEe
otpaxkeHue. [IpenenbHblil yroiu

https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe

MOJIHOTO BHYTPEHHETO OTPaXKEHUS

Pemenue 3aga4u Ha npuMeHEHUE

bu6mmoreka [JOK

67
SHKOHOR OTPANCCHIL 1 HPSHONICHIA https://m.edsoo.ru/ff0c98fe
cBeTa
IIJI RELEON
Xop nydeit B mpusMme. ucnepeust MynpTHIATUHK:
68 csera. CI0XKHBINA cocTaB 0eJIoro bubmorexa [IOK aT4YuK
' https://m.edsoo.ru/ff0c9acO A
ceerta. LlBer MarHuTHOTO
OJISt
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuoreka [IOK
ONTHYECKas CHJIA JIMH3BI https://m.edsoo.ru/ffOc9df4
[TocTpoenne n3o0pakxeHu B
70 JIMH3aX U UX CUCTeMaX. Y BEINUYEeHUE
JINH3EI
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIYYAEMBIX C bubmmorexa LHOK
p ’ ya https://m.edsoo.ru/ff0cal50
ITOMOIIBIO JTUH3
712 I'ma3 kak onTuyeckas cucTema bubmmorexa [TOK
https://m.edsoo.ru/ff0ca600
Pemenue 3anau. [Ipenesnst
73 MIPUMEHUMOCTH T€OMETPUIECKOM
OITUKHU
74 CKOpOCTh CBETA U METOJIBI €€ bubnmoreka [JOK
U3MEpEHUs https://m.edsoo.ru/ffOcab82
bu6nmoreka [JOK
75
Jlucniepens ceera https://m.edsoo.ru/ffOcad58
76 WnTepdepenmus ceera bub6nuorexa [IOK



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

KorepeHTHble HICTOUHUKHU. Y CIIOBUS

https://m.edsoo.ru/ffOcaf06

77 HaOJIIOJICHUS MAKCUMYMOB H
MUHUMYMOB
bubnmoreka [JOK
8 Petuerne azat https://m.edsogru/ffOCbSZO
bubmmoreka [JOK
7 Hpunenerne HHTEp(epeHmn https://m.edsogru/ff0cb9c4
bubnnoreka [JOK
80 Jlacpparwuis ceeta https://m.edsogru/ffOCbbSES
81 JudpakiuonHas pemeéTrka. Y cloBue bubnnoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edsoo.ru/ffOchd34
82 Pemenue 3amau
83 ITonepe4HOCTh CBETOBBIX BOJIH. bu6nuorexa [IOK
ITonapuszanus ceera https://m.edsoo.ru/ff0cc324
84 Pemenue 3amau
85 CBeToBbI€ BJICHUS B IPUPOJIE bubmmorexa [OK
https://m.edsoo.ru/ffOcca54
86 O06o01IeHre U cucTeMaTu3aIus bubnuotexa [JOK
3HaHu# 1o teme "OnTuka" https://m.edsoo.ru/ffOcccOc
g7 KonTtponbHas pabora o teme bubnuorexa [IOK
«Onrtuka» https://m.edsoo.ru/ffOccfe0
['panu1bl TPUMEHUMOCTH
88 KJIACCMYECKON MEXaHUKH. 3aKOHBI
AIIEKTPOJAUHAMUKH Y TIPUHIIUTT
OTHOCHUTEIILHOCTH
89 [locTynartsl cnennanbHOU TeOpUN bub6nuorexa [IOK



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ffOcc6f8

[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBail. [IpeoOpazoBanus
JlopeHua. ¥YcnoBue Npu4NHHOCTH.

bubmuoreka [JOK

0 OTHOCHUTENBLHOCTD https://m.edsoo.ru/ffOcd350
OJIHOBPEMEHHOCTH. 3aMeIJICHHE
BPEMEHHU U COKPAIICHHUE JITTUHBI
DHeprus U UMIYJbC bubnuoreka [IOK
91 o
PEIATUBUCTCKON YaCTHULIbI https://m.edsoo.ru/ff0cd4e0
CBs3b MaccChl C SHEPTUEH U
92 HAMITYJIbCOM PEISITUBUCTCKON Eubmiorexa OK
Y p https://m.edsoo.ru/ffOcd7f6
YaCTHUIIbl. DHEPTHUS MOKOS
93 PaBHOBeCHOE TEIIIOBOE U3IIyUEHHUE bubmorexa [IOK
i https://m.edsoo.ru/ffOcd67a
bu6mmoreka [JOK
4 B
9 3axom cvemerms Buna https://m.edsoo.ru/ffOcddle
95 I'mnoresa M. Ilnanka o kBaHTax.
DoToHEI
96 OHeprust 1 UMITyJIbC GOTOHA
97 dotorpdext. OnbrTer A. T'. bubnunoreka [JOK )T RELEON
CroneroBa. 3akonsl (hoTodPdexra https://m.edso00.ru/ff0c9778 ~ MynbTHAATINK
VYpaBHeHue DiHIITeHA 17151
98 doroapdekra. "Kpacnas rpanuna” bubmmorexa [JOK
- BP paHii https://m.edsoo.ru/ff0c98fe
dboTtordpdexra
99 HaBnenue cera. OnwiTh [1. H. bu6mmorekxa [IOK
Jlebenena https://m.edsoo.ru/ff0c98fe
100 BomHoBbIE CBOMCTBA YacTHI] bubnuorexa [JOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

Bosnbl ne bpoins. JinuHa BoJaHbI e
Bpoiinst u pazmepsl o6aacTu

https://m.edsoo.ru/ff0c9acO

bubmuoreka [JOK

101
JIOKAJIM3aLUU IBUKYILCICS https://m.edsoo.ru/ffOc9df4
YaCTHUILIbI
102 KopnyckynsipHo-BOIHOBOH Ayanu3m
Judpakius 37eKTpOHOB Ha bubnuoreka [IOK
103
KpHCTaJuIax https://m.edsoo.ru/ff0cal50
Cnenuduka uzmepeHui B
104 MI/IKHOSI)I/I e CoofHomeHH;I Bubmmorexa LIOK
POMHP N https://m.edsoo.ru/ff0ca600
HeomnpeaenéHHocrel ['elizendepra
105 Pemenue rpadudecknx 3agaq
. bubmuoreka [JOK
1 P
06 CIICHHE PACHETHAIX 3akad https://m.edsoo.ru/ffOcab82
KontponbHas padoTa mo TemMam: Eub 1OK
nonMoTeKa
1 7 " T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/ffOcad58
BOJIHOBOM JTyaJTi3M
OMBITHI IO UCCIIEOBAHUIO
108 cTpoeHus aroma. [ImaneTapHas bubmmorexa [TOK
p ’ P https://m.edsoo.ru/ff0caf06
Mozenb aroma Pesepdopaa
109 [Toctynarsr bopa
110 Buapt ciektpoB. CriekTp ypoBHE# bubnmoreka [JOK
SHEpPruy aToMa BOJOpOAa https://m.edsoo.ru/ff0cb820
111 CHOHTaHHOE U BBIHYKJEHHOE bubnmoreka [JOK
U3JIy4YEHHUE CBETa https://m.edsoo.ru/ff0cb9c4
112 Tasep bubmuorexa [JOK

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

113

114

115

116

Hyxnonnas moaens sapa
I'eitzen6epra-iBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.
PannoakTuBHOCTH

3aKOH palMOaKTUBHOI'O pacnaja.
CBolicTBa HOHU3ZUPYIOIIETO
usnydeHus. Bnusnue
pPaZ0aKTUBHOCTH Ha KUBBIC
opranu3msl. JlozumeTpus

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepuble cuibl. Jledekt Macchl
sapa. JAnepHele peakuuu. AaepHeie
peaktopsl. [TpoGiaembr
YIPABIIIEMOTO TEPMOSIEPHOTO
CHHTE3a. DKOJIOTUYECKHE aCIIEKThI
pa3BUTHSA AJIEPHOM SHEPTETUKHU

Mertoabl peructpanuu u
HCCIIEIOBAHUS DIIEMEHTAPHBIX
yactull. OyHIaMeHTaIbHbIE
B3aUMOJICUCTBUS. bapnoHbl, ME30OHBI
u nentoHsl. [IpeacraBienue o
CranpmaptHoit monenu. Kapk-
TJIIOOHHAs MOJIENb aJpOHOB

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

117

®du3suka 3a npeaenamu
CrangaptHoi Mmoaenu. TémHas
MaTepusi U TEMHAs YSHEPTHUSL.
EnuHcTBO m3nueckoil KapTHUHBI
MHpa

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

Dranbl pa3BUTHS ACTPOHOMUHU.

bubmuoreka [JOK

118
3HaYeHHUE ACTPOHOMUH https://m.edsoo.ru/ff0cccOc
[TpruMeHuMOCTh 3aKOHOB (PU3UKU
JUTSE OOBSICHEHUSI IPUPO,IBI bubmuoreka [JOK

119
KOCMHMYECKHX 00BEKTOB. MEeTOIBI https://m.edsoo.ru/ffOccfe0
ACTPOHOMHUYECKHUX HCCIICTOBAHMI
CoBpeMeHHbBIE ONITHYECKUE

120 TEJIECKOIIBI, PAJIHOTEIICCKOIIBI,

BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Besnus,
121 SIPKUE 3BE3/bL, INIAHETHI, UX bubmmorexa [IOK
p ’ ’ https://m.edsoo.ru/ffOcc6f8
BHINMOE IBIKEHNE
Conneunas cucrema. CoJHIie.
122 ConHeuHast akTUBHOCTh. VICTOUHMK bubmorera [JOK
o https://m.edsoo.ru/ff0cd350
sHepruu CosHIa U 3BE3]T
3BE3AbI, X OCHOBHEIE
XapakTepUCTUKHU. [lnarpamMmma bubnnorexa [JOK

123 | .

CIEKTPAaJIbHBIN KIaCcC — https://m.edsoo.ru/ffOcd4e0
CBETUMOCTE"

124 3Be3/bI TJIaBHOU bu6mmorexa [IOK
MMOCJIEIOBATEILHOCTH https://m.edsoo.ru/ff0cd7f6
BnytpeHnHee cTpoeHue 3BE3 .

CoBpeMeHHBIE IPEICTABICHUS O
125 MIPONCXOKICHUH U DBOTIOIHHA bubmmorexa [IOK
P .. https://m.edsoo.ru/ff0cd67a
CosHna u 3B€31. DTallbl )XU3HA
3BE3]
126 Muneunsrii [1yts — Hama bub6nuorexa [IOK

I'amaxkTnka. TUIEI rajJakTHK.

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

YépHbie AbIPHI B AApax ralakTHK

Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa66mna. Teopust

127 bonbmoro B3peiBa. Penukrosoe
U3ITyYeHUe
128 MacmTtaOHast cTpyKTypa
Bcenennoi. Meraraiaktuka
129 Hepeménnsie mpobieMsl
aCTPOHOMHH
Pu3n4eCcKuil IPAKTUKYM 110 TEME UT RELEON
"HccnenoBaHue MarHuTHOTO II0JIS MynbTHAATYHK:
IIOCTOSIHHBIX MarHUTOB" MIJIH JaTYNK
130 "NccneqoBaHue CBOWCTB MAarduTHOTO
(beppoMarHeTHKoB" HIU 0JIA
"UccnenoBanue aeiicTBUS
MIOCTOSIHHOT'O MarHUTa Ha PaMKy C
TOKOM"
Du3nUeCKu IPAKTUKYM I10 TEME [T RELEON
"N3mepenue cuisl AMiepa" win MynbTHAATYHK:
"N3y4eHne 3aBUCUMOCTH CHJIBI JATYUK CUJIBI
131 AMriepa OT cuJibl TOKa'" WU TOKa
"OnpeneneHne MarHuTHOU
MHAYKIIMYA HAa OCHOBE U3MEPEHUS
cuibl Ammepa"
Pu3nUeCcKuil IPAKTUKYM I10 TEME [T RELEON
132 "HccnenoBaHue IBIEHUS MynbpTHIATYHK:
3JIEKTPOMArHUTHOM MHIYKIMHU" WIH JATYUK
"OnpeneneHne HHAYKIIMH MAarguTHOTO




BUXPEBOIO0 MarHUTHOrO moJs" oJIs
Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBaHue sBJICHUS
133 camounaykiun" win "Coopka
MOJIEH JIEKTPOMAarHUTHOTO
reseparopa"
. UT RELEON
®u3nyeckuil NPakTUKyM 10 TEME
" MynbpTHIATYHK:
H3mepenue neproa cBOOOTHBIX
134 . TaTYUK
KoJIcOaHU HUTSHOTO U
" PacCCTOAHUA U
NPYKUHHOT'O MAasITHUKOB
YCKOpEHUS
Pu3n4eCcKuil IPAKTUKYM 110 TEME
135 "IIpeoOpa3oBaHme YHEPTUU B
IPYXKUHHOM MasiTHUKE"
Du3NUEeCKU IPAKTUKYM I10 TEME [T RELEON
"UccnenoBanue mepeMeHHOTO TOKa MynbTHAATYUK:
yepes3 MocCiIe0BaTeNbHO JATYUK CUJIBI
136 COoeTMHEHHBIE KOHEHCATOp, TOKa U
KaTYIIKY ¥ Pe3UCTOp" WIIH HaIpPKEHUS
"UccnenoBanue paboThI
VCTOYHUKOB CBETA B LIETIH
MepeEMEHHOT0 ToKa"
Pu3NYeCcKuil TPAKTUKYM 110 TEME VT RELEON
137 "N3ydyeHue nmapaMmeTpoB 3ByKOBOM MynbTUIATYHK
BOJTHBI" Ocnunnorpad
®u3NYeCcKuil TPAKTUKYM 110 TEME
138 "3mepeHue mokazarens

MIPEJIOMJIEHUS CTEKIIA" WIIH




"ITony4yenune n3o0paxeHus B
CUCTEMeE U3 IJIOCKOTO 3epKaja U’
JIUH3bI"

139

140

Pu3N4eCKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(bOKyCHOTO paccTOSIHUS OT
BelecTBa (Ha MPUMEpPE KUIKUX
nuH3)" unn "H3mepenne GpokycHOro
paccTOSHUS PACCEUBAOIINX JTUH3"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue qudpakimm,
uHTEephEPEHITUU U TOJIIPU3AIIIT
cBera"

141

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"Onpenenenyre UMIyJIbCa U SHEPTUn
PENATUBUCTCKUX YacTuUIL (110
dororpadusaM TpeKkoB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM T10J1€)"

142

143

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka
Ha OCHOBE MCCJIE0BaHUs
doroapdexra" nm "MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA YEpE3
CBETOJIMOJI OT HaIpsHKEHUA"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue criekTpa
pa3peKEeHHOr0 aTOMapHOT O
BOJIOPOJa U U3MEPEHUE MOCTOSIHHON

IIJI RELEON
MynpTHIATUHK:
JaTIuK
JaBIICHUS




PunGepra"

144

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nosumertpa" unu "N3ydyenue
norjouieH s 0eTa-yacTHIl
aTrOMUHHEM"
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenus 38E31HOTO HEba
HEBOOPYKEHHBIM I'1a30M C
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JUIs ONIPEACIICHUS
MOJIO’KEHHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3iusi CeBepHOro Mnoymapus u
spkue 38€361" win "HabmoneHus B
tesieckon JIyHbI, MIaHET,
TYMaHHOCTEMN U 3BE3IHBIX
CKOIJieHui"
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O000111eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb ¢usuku u
aCTPOHOMHUH B IKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ITHYECKOH cepax NesTeTbHOCTH
YelioBeKa

147

O00011eHNe U CUCTEMATU3 AL
3HaHui. Pons 1 MecTo pu3uku u
ACTPOHOMHUH B COBPEMEHHOMN




HAy4YHOU KapTUHE MHpa

148

149

O00011IcHIE U CHCTEMATHU3AIINS
3Hanuil. Poss ¢pusnueckoil Teopun B
(GhopMUPOBAHUH TIPEIICTABICHHIA O
(GU3HYECKON KapTUHE MHUPa, MECTO
(bU3UYECKON KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MIPEACTABJICHUH O TIPUPOIC
O00011IeHE U CHCTEMATHU3AIIHS
3HaHui 1o reMme "Kunemarnka"

150

151

152

O00011IeHNE U CUCTEMATHU3AIUS
3ganni o reme "Kunemaruka"

O06o0011eHre U cucTeMaTHu3alus
3HaHui o teme "J{uHamuka"
O000111eHNEe U CUCTEMATU3ALIS
3HaHu# no Teme "CraTtuka TBEpAOro
Tena"
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O00011eHNEe U CUCTEMATU3ALIS
3HAHUH 110 Teme "3aKOHEBI
COXpaHEHHUs B MEXaHHUKeE"

154
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O0o001IcHNE U CHCTEMATH3aIINS
3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

O0o001IcHNEe U CHCTEMATH3aIINS
3HaHMUU 110 TeMe "TepMoauHaMuKa.
TenmoBrie MalTuHEL"




O000111eHNE U CUCTEMATU3ALMS
3HaHUU 1O TeMe "ArperaTHble
cocTtosgHus BemecTa. Pa3oBbie
nepexomnl"

156

O06001IeHNEe U CHCTeMAaTH3aIINS
157 3HAHWH MO TeMe "DIEKTPUIECKOE
nose"

O00011IeHNE U CUCTEMATHU3AIUS
158 3HaHui 110 Teme "TlocTossHHbBII
AIIEKTPUYECKUH TOK"

O000I11IeHNE U CUCTEMATU3AIUS
159 3ganuii o teme "Toku B
pa3Iu4HbIX cpenax”

O000111eHHE U CUCTEMATU3 AL

160
3HaHu| 110 TeMe "MarauTtHoe 1mose"

Peseprubiit ypok. O60011eHIE U
161 CUCTEMATHU3aIHA 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKOus"

Peseprubriit ypok. O60011eHIE U
162 CHUCTEMATH3aIlMs 3HAHUHN 110 TEME
"MexaHndeckue Koiaeoanus"

PesepBHriit ypok. O6001ICHHE U
163 CUCTEMATH3ALMS 3HAHUH 110 TEME

"DeKTpoMarHuTHhIE Kojie0aHus'

PesepBHeIit ypok. O6001IEHHE U
cUCTEeMaTH3allks 3HAaHUH 10 TeMe

164 "
Mexanuueckue n

3JIEKTPOMArHUTHBIE BOJTHBI"
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PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alMsl 3HaHHUH 110 TeMe
"Onruka"

166

PesepBHeiit ypok. O600ICHHE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"OcnoBel CTO"
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PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"KopmyckynspHO-BOIHOBOMN
nyanuzm"

168

169

170

PesepBuslit ypok. O60011eHNE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"®u3uka aroma"

PesepBHsiit ypok. O60011IeHNE U
CUCTeMaTH3allusl 3HAaHHUH 10 TeMe
"®u3uKa aTOMHOTO SApa U
3JIEMEHTapHbIX yacTull"

PesepBHslit ypok. O600111eHNE U

cucTeMaTH3alus 3HaHUH 1o Teme
"JneMeHTh! acTpou3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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