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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKCHWNM W TPEOOBaHWI K pe3ynbTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoii ~ denmepanuu,  peamu3yIOMUX  OCHOBHBIE  00Opa3oBaTEIbHBIC
POTPaMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COAEpKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIbHOCTh U3YUEHHUSI TEM U pa3JIeioB
y4e0HOro TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaronIuxcs.
[TporpamMMa 1o ¢u3uke Aaé€T MpEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIIei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3ydenne kypca (U3MKH YrIIyOJIEHHOTO YpPOBHS TO3BOJSET PEAN30BAThH
3aa4i MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBJIICHUSI CBOUX MHTEIUICKTYaIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4aroluMMcsi, KOTOpble HEOOXOAWMBI Il TMPOJOJDKEHUS oOpa3oBaHMs B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3KUKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mnporpamme 1m0 (Qusnke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero 0Opa3oBaHUs: JTUYHOCTHEIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yrinyOonéHHoMm  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHW K JUYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yJabTaTaM OOydYaroIIUXCsl, OCBOMBIIINX
nporpaMmy 10 (U3UKE HA YPOBHE CpeAHero oO0mero ooOpa3oBaHus Ha
yIyONE€HHOM YPOBHE, SIBJISIETCS] CHCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma o (pu3HKe BKITIOYAECT:

IUTAHUPYEMBIE Pe3yJlbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 110 To1aM 00YUCHUS;

cozieprkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
HCIIOJIb30BaHA YUUTEIAMU (DU3UKHU SISl COCTABIICHUS CBOUX pa00OYMX MPOrpaMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
NPEIOCTABIAET BO3MOXKHOCTH I peaju3ald Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K MpEnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs1 00s3aTeTbHOM YaCTH COEPKaHUS 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. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHE (U3NYECKUX 3HAHWM OMPEIENUIO 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 Takke 00CYXKIEHUs
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
IPUHLIKIIOB 0a3UpyeTCcsl Ha UCIIONIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTa KakK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mpomecca. lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
MaTepuana, 1abopaTtopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
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 TPAKTHUKyMa B CHCTEMY JIaO0OpaTOpPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIMH.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MpaKkTUKyMa MNpPECTaBiICHAa €IWHBIM MepedHeM. BriGop
TEMaTUKH IS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoILecca UCXOAs U3 OCOOEHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, UCCIACAOBAHMUS 3aBHCHUMOCTEH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIITOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEIICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjiesia Kypca, Tak U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYaIlHH MMPAKTHKO-OPUEHTHPOBAHHOTO 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 kabuHere (GU3WMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOW JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (U3NKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMSI  M3y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopatopHoe o0O0OOpyAOBaHHE [JIsI YYEHHUYECKHX MPAKTHUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeuMBAETCS B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TeMaThudeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX W IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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 HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

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

(dopMupoBaHHE YMEHUI OOBSACHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [Js pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(eCCUOHANBHON  JIeATENbHOCTH, CBSI3aHHBIX C (PU3MKOM, MOATOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

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

MPUOOPETEHNE CUCTEMBbI 3HAHUN 00 OOIMMX (PU3NUYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMHpOBaHUE YMEHHI MIPUMEHATh TEOPETUUECKUE 3HAHUA AJ11 O0BICHEHHUS
bu3nyeCKnX SIBICHUNA B MPHUPOAE U JUISI MPUHATHS MPAKTHUYECKUX pPEIICHUN B
MMOBCEIHEBHOM KU3HH;

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

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX POLECCOB, UX BIHMSHMS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M TPOBEICHUS
bu3MUecCKuX HSKCIEPUMEHTOB, aHalIM3a MW HUHTepHperanuuu MHGOpMaIHH,
OINPENENICHHS TOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

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



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu DPI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIENHUATBFHOCTU (PU3UUECKOTO TPOPUIIS.

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEHBb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTcs 272 4daca: B 10 kimacce — 136 yacoB (4 yaca B HElel0), B
11 ximacce — 136 yacoB (4 yaca B HEJEIO).

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



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOIBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIEI0BaHUS (PU3NUECKUX SBJICHUM.

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

CnocoObl m3MepeHusi (U3MYECKUX BEJIMYMH (aHAJIOTOBbIE U IU(pOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHoct  u3MepeHuit  (GU3MYECKUX  BedWUuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
abCOJIOTHO TBEPAOE TENO, WACAIbHAS >KUIKOCTb, WJICANbHBIN Ta3, TOUYCYHBIM
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOpHs.

Ponb m MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

N3mepeHne cuiibl TOKa W HANPSHKEHUS B LENU TMOCTOSHHOTO TOKa MpPH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl u3mepeHus
(bU3NYECKUX BEJIMYMH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHre. OTHOCUTETBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKH.

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

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKUHUA HA OCH CHUCTEMBbI KOOpJIHUHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTH MAaTEPUATIbHOM TOUKU OT BPEMEHHU U HUX
rpaduKH.

CBoOomHOe majsieHre. YCKopeHue CBOOOMHOTO majacHus. JIBMKeHHE Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTH H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHU M MX TpaduKy.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpOocTpeMUTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTepUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanve 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

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

W3yyenue pABMKEHHS Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIIMOHATIBHON 3aBUCUMOCTA MEXAY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

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

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

Tema 2. /lunamuxa.



IlepBbii 3akoH HbroroHa. MuepumanbHbie cuctemsl oTcyé€ra. lIpumHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemepa. [lepBast kocMuueckas CKOpOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

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

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBuKeHUs Tell B MHEPUUAIbHBIX U HEMHEPLMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CHJI TPEHHUS IOKOS, KAYEHUSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



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

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTENIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

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

NMnynbe CUITBI M UBMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHple W HENOTEHUWANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHOU NpykuHbl. [loTeHIManbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyecknue yCcTpoMCTBAa M TEXHOJIOTHYECKHE ITPOLIECCHI: JBUKECHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpamieHUs] KUHETUYECKOM W IOTEHILMAJIbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTHM MOJENTH 3JIEKTPOMOOMIIST U MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

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



mozened. Macca u pa3Mepel MoJekyn (aromoB). KosmuecTBo BemiecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13p a0CONMIOTHON TEMIEpaTypbl TEPMOJIUHAMUYECKONH CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBI KaK CPEJHUE 3HAYEHUs BEJIMYUH, ONHCHIBAOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamuku. CaMONpou3BOIbHAA — peJaKkcanus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXEHHUE JJIs1 BHYTPEHHEW DHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tenma. YAelbHass W MOJISIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér kommuecTBa TemoThl mnpu Temionepenaye. [lonsarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0H TEpMOAMHAMUKHU. BHyTpeHHsissi »dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUs «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcanusa. McmapeHue W KumneHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTHYECKHE IIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipasie siBneHus.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKA W TOJYIPOBOJIHUKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJs. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTATUYECKOTO NO0JIA. CBA3b HANPSYKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPsA0B.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcarop. DneKTpoEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coennHEHNE KOHIeHCAaTOPOB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUS CBETOANOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEA0BATEIbHOM COEAMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsixkenue U u DJ1C E.

3akon Oma 1Jid yyacTka IeMu.

DnexkTpudeckoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJHOTO TPOBOJHMKA OT €ro IJWHBI M IUIOIIAJHA IONEPEYHOTO CEYECHUSI.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpudeckux meneil. [IpaBmna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO0 TOKa. TemioBas MOIIHOCTb, BbIIEIseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEIMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctu DJIC raqbBaHMYECKOrO 3J€MEHTa OT BPEMEHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAass  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOIUMOCTH METANIOB U NOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (DU3UUECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyeckas BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKIu,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, 1uddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS TUCCOLIMAIIUS, TaIbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET WU JAPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibr Jloperra.

MaruautHoe nosne B BemecTBe. DeppoOMarHeTuky, napa- U THaMarHeTHKH.



TexHU4ecKkue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYyJbTUMETP,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBaHre MarHuTHOTO MOJISL IOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU], 3aIUTa OT AJEKTPU3ALNU TeJl MPU JABMXKEHUH B MAarHUTHOM TMOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue konebaHusi. Kunemarnueckoe U JTMHAMHUYECKOE OIKMCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJIEOaHUS.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmroienre He3aBUCUMOCTHU Teproa MajlbIX KOJeOaHUN Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBIeHU 00 UAeaIbHON MOIENN MPY>KUHHOTO MAaSTHHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOAHBIX KOJIEOAHUM HUTSAHOTO M MPYKUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJIEOATEIIbHOM KOHTYPE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

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

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUs!.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYM NEKTponepeadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJIoMJICHHE, HHTephEpeHIUs |
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast opreHTaIus BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[Ikana 371€KTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HAHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmroienue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH W
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHPPaKPaACHOTO U YIALTPAPUOIETOBOTO U3ITyUICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUIMH BOJH IIPU MEPEXO0JE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKoil JMH3BI OT €€ TeOMETPUH M OTHOCHUTEIIBHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl Ki1acCMYeCKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3epKajia U JIMH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHTEIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUH IKCIIEPUMEHT, JIA00paTOPHBIEC PAOOTHI, TPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBEeCHOE TEIJIOBOE M3JIy4YeHHE (M3IydeHHE aOCOIMIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJTHOBOU Jyanu3m. Judpakiius 351eKTpoHOB Ha KpUCTaJIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne ¢hoTope3nucropa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiouienre GOTOHOB MPHU MEPEXOAE aTOMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbII QOH U3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIEI0BAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO QPu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKIIaHOEe U MUPOBO33PEHUECKOE 3HAUECHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIbHOCTU. BHYyTpeHHEe CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HabGmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3AHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01maroniee NOBTOPEeHHUeE.



O0o061menre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIbHOW W  IMPOTHOCTHYECKOW  (yHKIUH
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

NUzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (pU3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasi JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBICHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsE CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEeHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTeNb, pasap, PaAuONPUEMHUK, TEIEBU30D,
antenHa, tenepon, CBY-meub, yabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJIHEUHAas OaTapesi, CyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3ZHUIMH  OOy4YarolIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU JIEATEIHLHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, ITUUYECKOTO MTOBEICHUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0O M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUCHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHUE JJMYHOTO BKJIaJIa B MOCTPOCHNE YCTOWYUBOTO OYyIyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO PU3NIECKON HAYKE.
TPYAOBOT0 BOCIIUTAHMS:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3WKOM W TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHue OmNbITa JNESITEIBHOCTH IKOJOTUYECKOW HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
Bba3oBble JJornueckue JeMicTBUA:

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

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

BBISIBJISAITH 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabarpiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHalli3a UMEIOIIUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH PabOTy B  YCJIOBHSX peajgbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BIAJCTh  HABBIKAMU  y4€OHO-UCCIEAOBATEIIbCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

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

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH QUBUKH,

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIIbHBIC TOAXO/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
W3 UCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTU3allMI0 M MHTEpPHpeTalnrio WHGOpMalUU pa3iInuHbIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAIBbHYIO (POPMY MPEACTABICHUS U BU3YAIU3AIHH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISITh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

Pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

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

OPUHUMATh UEIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OIBIT;

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

CﬂMOKOHTpOJIb, SMOIUOHAIbHbIN HHTEIJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pedIeKcHu IJisl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHus y O0O0y4YaroIIUXcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJIA U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAUBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHHIA:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (HU3MYIECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS HPUMEHMMOCTH MoAeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJIGHUI): WHEpIMaIbHAs CUCTEMA OTCUY€Ta, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUIAKOCTU
U TBEPAOrO (KPUCTAIIMYECKOT0) TeNa, UACAbHBIN ra3, TOUEUHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHANM3UPOBaTh U OOBACHATH MEXAaHUYECKUE IMPOLIECChl U  SBJICHMUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPruM, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIIOBHSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4ECKOe BBIpaKEHNE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble mojokeHuss MKT u 3akoHBI MoOJIEKyJsIipHOW (UBUKUA W
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIIOBOTO JBWKEHHUS M KOHLEHTPALHMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPIUEN TEMJIOBOTO JABMKECHHS €T0 4acCTHULl, CBA3b JABJICHUSA UICATIBbHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpAHEHUs SHEPIHHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYNEPIO3ULIHNH SJIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE TMPOLIECCHl U SIBJICHUS, HCHOJb3Yys BEIUYUHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUJIa YHNPYTrOCTH, CHJIA TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprusi ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
OHEPrus WACATBHOIO OJHOATOMHOIO rasza, padoTa HACaJbHOrO Trasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOTO MOJH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCALUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH pE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHUS, OLICHMBAThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpPeII0KEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOT0 Tpy/la IPU MPOBEAECHUH HCCIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiath pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKkux TEOpUl NpH MCHOJIB30BAHUM MAaTEMaTHYECKHMX METO0B
peuieHus 3a1ad, MPpOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaKKe UHTErpaluy 3HAaHUM U3 IPyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATh MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM I TIOHCKA, NepepabOTKU M NPEIbSABICHUS Y4yeOHOU H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCA 3HAHUM, TaK MU Ha OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

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

MPOSIBIISITH MOTUBALIMIO K OyAymied npodheccuoHaIbHOM AeATENbHOCTH O
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xoumy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

NOHMUMAaTh POJb (U3MKK B SKOHOMHUYECKOW, TEXHOJOTMYECKOH,
COLIMAJIBbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONUCATEIBHOM, CUCTEMATU3UPYIOILIEH,
OOBSCHUTENHFHON M MPOTHOCTUYECKON (GYHKUMN (pU3ndyeckoil Teopuu —
NEKTPOJAUHAMUKH, CIIELHAIIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOMU
busuky, poib (puszudeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUHN O
bu3nuecKoil KapTUHE MUpPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOIIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABICHUIN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojene (u3nyeckux Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE MOJIsl, TApMOHUYECKHE KOoJeOaHusl, MaTeMaTUYECKUI MasTHUK,
UJCAJbHBIA TPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJEaJIbHbBIN
KoJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;

pa3nuuaTh ycIOBHUS (TpaHUIbl, O0JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBIICHATH AJICKTPOMATHUTHBIC MPOIECCHl M SBICHUA,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIEC MPOLECCHI U SABJICHUS], UCTIOIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AmImepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAaHUS  (PUBUYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

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

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTH OCHOBOIIOJATAlOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEIMYHUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBaHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYEeCcKOl MOJEIbl0: HAa OCHOBAaHMM aHAJIM3a YCJOBUS BBIOMPATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHUH MMEIOIIUXCS TAaHHBIX, aHAJTU3UPOBATh
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

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

OPUBOJUTH TNPUMEPHl BKJIAZa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JESITEIBHOCTH YEJIOBEKa, CBSA3aHHONM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyYHbIe CIOCOOBI paboThl ¢ MHQOpMAIHEH (PU3NIECKOTO
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIH
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsIX, aJIeKBAaTHO OIICHWBATHh BKJIAJ] Ka)XJOTO U3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPAPOIbI
. bubmuorexa [JOK
11 Hayunslii MeTO O3HAHUS TPUPOIBI 3 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 3
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 | Kutemarnka 10 ! https://m.eds00.ru/f1606847
bu6mmoreka [IOK
22 Auramika 10 https://m.edsoo.ru/f16b68d7
N bubnuorexa [JOK
23 CratiKa TBEPLOrO TEA 4 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Hroro no paszneny 34
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
. bubnmoreka [JOK
1 - 1 1
3 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU 3 https://m.edso0.ru/f16b68d7
bu6mmorekxa [IOK
2 T T 1 1
3 epMoauHaMuKa. TennoBbie MalIMHbI 8 https://m.edsoo.ru/f16b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 12 1 bubnnorexka [JOK



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

MEePEXObI https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 43
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 Onextpreckoe noe 20 https://m.eds00.ru/f16b6847
. . bubnmoreka [JOK
4.2 IToCTOSTHHBIN 3JIEKTPUUYECKHUIA TOK 19 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Torit B pastIHEIX cperax 0 https://m.edsoo.ru/f16b68d7
Htoro no paznemny 54
Pazznen 5. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
>1 DusIeCKHi MpakTHIyM 1 11 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 11
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11



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

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
11 Marnutioe rtone 14 https://m.eds00.ru/39859ef1
bubmuorexa [JOK
12 DJICKTPOMATHHTHAA HHIYKIH 13 1 https://m.edso0.ru/39859ef1
Htoro no paznemny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
21 Mexaniieckue kosebaiis 10 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edso00.ru/39859¢f1
53 MexaHu4ecKHue U AIEKTPOMAarHUTHBIE 10 1 bubnuotexa [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
2.4 22 1
Onrriia https://m.eds00.ru/39859¢f1
Hroro no pazgeny S7

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocuosrel CTO

Hroro no pazaeny

5

1

bu6mmorexa [IOK
https://m.edso0.ru/39859f1
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOM Ayanu3m 15 bubmmorexa LOK
' PHyCKYAp a4 https://m.eds00.ru/39859¢f1
bubmuoreka [JOK
4.2 )
fsHica atoma > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YacTHIl https://m.eds00.ru/39859ef1
Wroro no pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edso00.ru/39859¢f1
Hroro no pazgeny 12
Pazgen 6. PU3HUECKHI IPAKTUKYM
. bubmuorexa [JOK
61 usiHeCKii MpaKTHiyM 10 10 https://m.edso0.ru/39859ef1
Hroro no paszneny 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
Hara uudposbie
Ne i/ Tema ypoka Kontposbubie IIpakTnueckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoTshI padoThI
pecypchl
1 ®usnka — pyHAaMeHTaIbHAs HayKa O 1 bubmunoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ O3HAHUS U METOJIbI 1 bubnuoreka [IOK
HCCIIe0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpUs B MPOLECCE
no3HaHus npuposl. Habmonenue u
JKCIepuMeHT B pusuke. Ponb u mecto
3 ¢bu3uku B popMUpoBaHUHU 1 bubmorexa HOK
P p N https://m.edsoo.ru/34c49931
COBPEMEHHOI HAyYHOU KapTHUHBI
MHpa, B IPAKTUYECKOHN ACSITEIHHOCTH
ToIeH
Mexanunueckoe aBuxeHue. Cucrema
4 otcuera. OTHOCUTENBHOCTD 1 bubmmorexa [JOK
) https://m.edso0.ru/e9a52f02
MEXaHUYECKOTO JBUKEHUS
Pannyc-BekTop MaTepHalbHON TOUKH,
€ro MPOEKIUN Ha OCH KOOpAUHAT.
5 T aeIE)To us. Ile eMemerIe 1 bubnmorexa HOK
P prot. 11ep ' https://m.eds00.ru/30a108a5
Cxopoctb. X nmpoekunu Ha ocu
KOOpJAWHAT
PaBHOMEpHOE NpsAMOIIMHENHOE
P P bubanoreka LJOK
6 nBmkenue. ['papuueckoe onvcanue 1

PaBHOMEPHOTO MPSIMOJIMHENHOTO

https://m.edsoo.ru/89ba7190
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JIBIDKECHUSA

Ciio)keHue nepeMenieHuii u

bub6nmoreka [IOK

! ckopocrei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABHKEHUE.

3 MrHoBeHHasi CKOPOCTb. Y CKOPEHUE. bubmmoreka [JOK
[IpsamonuHetHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
['paduyeckoe onucanue

9 MPSIMOJIMHEHHOT O ABMXKEHUS C bubmorexa LIOK

https://m.edsoo.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBobOosiHOE MajzieHne. Y CKopeHue

10 CBOOOJIHOTO TaJIcHUs. 3aBUCUMOCTh bubnuorexa [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX rpaduku

1 JIBrkeHme Tena, OPOIISHHOTO 1O bubnnorexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHOe ABUKEHUE.

BIKEHUE 110 OKPYKHOCTH. YTJ0Bas
12 fI[HHHeﬁHaH CKopl;}c]fL. [lepuon u bubmmorexa LIOK
https://m.edsoo.ru/33196fbe
yacToTa. [{leHTpocTpemMurensHoe u
MOJTHOE YCKOPEHHE

13 KonrponbHas pabora no reme bubmuoreka [IOK
"Kunematuka" https://m.edsoo.ru/1242f32e
IIepsblit 3ak0H HproTOHA.

14 HuepuuansHble CUCTEMBI OTCUETA. but6mmorekxa [IOK
[IpuHuun oTHOcUTENbHOCTH [ anues. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCUETA

15 Cwuita. PaBHOIEHCTBYIOMAS CHTIA. but6mmoreka [IOK



https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64

Bropoii 3akon Herorona. Macca

https://m.edso0.ru/141d3837

B3aumoneiictue ten. Tperuil 3aKkoH

bub6nmoreka [IOK

16
Hsrotona https://m.edsoo.ru/57dba505
[TpuHIIUTT CyNEPITO3UITUN CHII.
17 Pepmelljne 3:Haqpﬁa 1| L:/IMeHeHI/Ie bubmmorexa [JOK
g P https://m.edsoo.ru/bdf997fb
3aK0HOB HproTOHA
3aKOH BCEMUPHOIO TATOTEHUS.
18 DKBHUBAJICHTHOCTh IPABUTAITMOHHON U bubmmorexa [JOK
. P B https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChl
19 Cuiia TSKeCTH U yCKOPEHHE bubnnoreka [JOK
CBOOOTHOTO TIA/ICHUS https://m.eds00.ru/22757f26
JIBm>xeHne HeOECHBIX TE U X
20 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuorexa [IOK
KOCMUYECKAasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
21 Cuua ynpyroctu. 3akoH ['yka. Bec bubmuoreka [IOK
Tea https://m.edsoo.ru/Oae2cd84
Cuna tpenus. IIpupoaa v BUALI CHIT
P PHp bubnuoreka [{OK
TpeHus. JIBUKEHUE B KUIAKOCTH U
22 . https://m.edsoo.ru/1fa86499
Fase € YACTOM CHIIBT CONpOTHBICHIA https://m.edso00.ru/2cb29676
cpenbl
93 Hasnenue. I'napocrarnueckoe bubmmnoreka HOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
24 [TocTymarensHOE U BpalaTeabHOE bubnunorexa LIOK
JIBUKEHUE TBEPJIOTO TENa https://m.edso0.ru/2b95d57e
o5 MoOMEHT CUJTbl OTHOCUTEIBHO OCH bubmmoreka [IOK

BpaIlcHUs. IIneuo cuisl

https://m.edso0.ru/653d3459
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CrnosxxeHue cuil, IpUI0KEHHBIX K
TBepAoMy Teiy. LlenTp Tsokectu Tena.

bubnunoreka LIOK

26 VYcnoBust paBHOBECHS TBEPIOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus

97 KonTtponbHast pabora o Teme Bu6muotexa [JOK
"Tunamuka. CtaTuka TBep0oro Temna" https://m.edsoo.ru/9f5a574c
Nmnynbc MaTepuaibHON TOUYKH,
CHUCTEMBbI MaTepUAIIbHBIX TOYCK.

28 LenTp mMacc crcTeMbl MaTepHaTbHBIX ﬁggﬁ;&fgﬁ;gﬁﬁbb 8204b
To4ek. Teopema o0 IBHKEHUM LIEHTPA
Mmacc
HMnynbC CUITBI U U3MEHEHHE

29 UMITyJIbCa TeJla. 3aKOH COXPaHCHUS ﬁ::fsn/l//lr?:é(;i?/li 302221
uMITysbca. PeakTuBHOE TBUKEHUE
MowMmeHT uMItynbca MaTepruaibHON

30 touku. [IpeacraBpneHrne o COXpaHEHUU bubmuoreka [IOK
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX

bu6nmorexa LIOK

31 Pemterme saza+ https://m.edsoo.ru/f7706d63
PaGora cunibl Ha ManoM U Ha

39 KOHEYHOM IIEPEMELICHHH. bubmuoreka [IOK
I'paduueckoe npencraBnenne padoThI https://m.edso0.ru/913974c7
CHIIBI. MOITHOCTE CHIIEI
Kunernueckas sueprus. Teopema 06

33 M3MEHEHUU KUHETUYECKOU SHEPTUU bubmmorexa [JOK
MaTepHATBHO TOTKH https://m.edsoo.ru/9a5e2e74

34 [ToTeHumanbHBIE M HETIOTCHIIMAILHBIC but6mmoreka [IOK

cuibl. IloTeHInanpHas SHEPTH.

https://m.edsoo.ru/554bafcc
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BTOpaSI KOCMHYCCKasA CKOPOCTh

Tperbsa kocMudeckast cKopocTb. CBs3b
pabOThl HENMOTEHLIUATIBHBIX CHJI C

bu6nmorexa [IOK

35 i
M3MEHEHUEM MEXaHUYECKON YHEPTUuu https://m.edsoo.ru/f57b4e0L
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPIUU
Yrpyrue u He 1€ CTOJIKHOBEHHUS.
36 Y E]ZII;GHI/IG BeyH If }:IFJII/I JIS1 UCaTbHOM bubmorexa LOK
P PHY A A https://m.edso00.ru/f30f43b6
KUJIKOCTH
37 KonTponbhas pabota no Teme bubmmoreka [JOK
"3aKOHBI COXpaHEHUSI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npencraBieHuid 0 Ipupoe
38 Te10Tbl. OCHOBHBIE MOJIOKEHUS bubnuorexa [{OK
MKT. Iuddy3us. bpoynoBckoe https://m.edsoo.ru/b0a4445f
JIBIDKCHUE
Crpoenne ra3000pa3HbIX, )KUJIKUX U
39 TBEPABIX TeJI. XapakTep ABIKEHUA U bubmorexa HOK
P L P p https://m.edsoo.ru/c44d02e2
B3aUMO/ICMCTBUS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYT (aATOMOB).
40 Koanecho Bep ecTBa I_EIOC"(FOSIHHaSI) bubmmorexa [IOK
B ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
bu6nmorexa LIOK
41 Temneparypa. TermnoBoe paBHOBeCHE. https://m.edsoo.ru/0070d493
[[Tkana [{enscus. Pemenue 3amaq bubnuoreka [{OK
https://m.edsoo.ru/1531aba5
bubnunorexa LIOK
42 14 iras. [
AACAILHBIN Ta3. & a30BBIC SAKOHET https://m.edsoo.ru/1deb2367
43 VYpaBuenne Menneneena- bubnmnorexa [JOK

Knaneiipona. Pemenue 3agau

https://m.edsoo0.ru/8d12¢328
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44 AOcomoTHas Temrepartypa. 3akoH bubnmoreka [JOK
JlanpToHa https://m.edsoo.ru/14e02d1f
45 H3onponeccel B uaeanbHOM rase ¢ bubmunoreka [JOK
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA https://m.edso0.ru/68878d51
['paduyeckoe mpencraBieHue
46 Hfog)poueccom i30TepMa, H30X0pa, bubmorexa LOK
https://m.edsoo.ru/1344327b
n3zobapa
bub6nmoreka [IOK
47 OcnoBHoe ypaBuenne MKT. Pemenue https://m.edso0.ru/c8094721
3a1a4 bubnnorexa [JOK
https://m.eds00.ru/10265a05
CBsi3b a0COTIOTHOI TeMIepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
48 CpEeIHEH KHHEeTUYECKON dHEepruei https://m.edsoo.ru/c38af875
MOCTYNAaTEeNbHOTO TEIJIOBOTO
JBUKEHUS €€ YacTHUIl
49 O06o01eHre 1 cucTeMaTru3aIus bubmuoreka [IOK
3HaHu# 1o teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
50 KonTponbHas pabora no teme bubmuoreka [IOK
"OcHoBbl MKT" https://m.edsoo.ru/13adad59
TepMoanHaMuyeckasi CUCTEMA.
3ananue BHEMHUX ycioBuid s T /1
CUCTeMbl. BHelIHne u BHyTpeHHHE
o1 napametpsl. [Tapamerpsr T/] cuctembl bubmmorexa LIOK
https://m.edso0.ru/5f8d38a3
KaK CpeIHHE 3HAUCHUS BEJIMUHUH,
OIKCHIBAKOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
59 HyneBoe Hauano TepMOAMHAMUKH. bubmuoteka [IOK

Camonpou3sBodibHas penakcarus T]]

https://m.edso0.ru/8ec512f0
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CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mozenb naeaapHOro ra3a B

bu6nmorexa [IOK

53 TepMOJMHAMUKE. Y CIIOBUS
pMOAL . https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TOU MOJICTIU
VYpaBaenue MenaeneeBa-Knanelipona
54 1 BBIpAYKEHHE JIJII BHYTpEHHEH bubmmorexa [IOK
P a yIp https://m.edsoo.ru/bal178d0
SHEPruu
Bripaxkenue aJisi BHyTpeHHEU SHEprun
OJHOATOMHOTI'O HJICAJIBHOT'O Ta3a. bubnunoreka LIOK
55
KBasucratnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/acscacl5
MIPOIIECCHI
DnemeHTapHas paboTa B
56 TepMOJAMHAMUKE. BeraucieHue bubnunoreka LIOK
paboTsl no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnonepenaya kak crnoco0
57 W3MEHEHUS BHYTpeHHEH sHeprun T/] bubmorexa LOK
yIp p https://m.edso0.ru/3d734561
CUCTEeMBI 0€3 coBepIleHus PadoThI
KonBekiusi, TETIONPOBOIHOCT, bu6nmorexa LIOK
58
U3JIy4eHHUE https://m.edsoo.ru/157b54cd
KonunuectBo Temnorel. TenmnoéMKOCTh
59 Tena. Y ienbHas U MOJISIpHAst bu6nmorexa LIOK
TEINIOEMKOCTH BelllecTBa. Y ACIbHAs https://m.edso0.ru/7ba67355
TEIJIOTa CTOPAaHUSI TOTIJINBA
60 Pacuér xonmyecTBa TEIIOTHI ITpU bubnuotexa [JOK
Teoneperaye https://m.edsoo.ru/1db5ad4e
61 [TonsiTne 06 aguabaTHOM MpoIIECCe. but6mmoreka [IOK

IlepBblil 3aKOH TEPMOJAMHAMUKH

https://m.edso00.ru/d8098824
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BTopoii 3aKOH TEpMOIMHAMUKH IS
PABHOBECHBIX U HEPABHOBECHBIX

bubnunoreka LIOK

62
npoueccoB. HeoOpatumocTts https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MPOIIECCOB
63 [IpuHUUNBI AEHCTBUS TEMIOBBIX bubnunoreka LIOK
maruH. KITJT https://m.edsoo.ru/2e945513
64 Maxkcumanbroe 3Haueraue KITJI. Ilukn bu6nmoreka IIOK
Kapmno. https://m.edso0.ru/fe3857b9
bubnuoreka [{OK
65 P
CHICHHE a1 https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHE aCIICKThI
66 HCIIOJIb30BAHMS TCIJIOBBIX bu6nmorexa LIOK
neurareneil. TennoBoe 3arpsi3HEHHE https://m.edsoo.ru/9867aaa7
OKPYKarOILEe Cpebl
bubnuoreka [{OK
67 P
CHICHHE a1 https://m.edso0.ru/c8c70432
KonTponbHas pabota mo Teme
68 "Tepmonunamuka. TemnaoBeie bubmotexa [JOK
P H" ' https://m.edso0.ru/1b6e26¢c5
MaIlIHbI
ITapooOpa3oBaHKe U KOHICHCAIHUS.
69 I/Icﬂa egne W KATICHHUE Sf[ eHLII{lasl bubmorexa [TOK
P e https://m.eds00.ru/6f8e6777
TEII0Ta MapooOpa30BaHUS
Hacpimmennsie 1 HeHACHIIIEHHBIE
napel. KauecTBeHHAsT 3aBHCHMOCTh
IJIOTHOCTH U JJABJICHUS HACKHIIIICHHOTO
but6mmorekxa [IOK
70 napa oT TEMIIEpATyphl, UX

HE3aBHCHUMOCTBH OT 00bEMa
HACBIIICHHOTI'O I1apa. 3aBHCHMOCTD
TEMIICPATYPbI KUIICHUA OT JaBJICHUA B

https://m.edsoo.ru/f5¢17d02
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SKUTKOCTH

7 BnaxxnocTts Bo3yxa. AGCOMIOTHAS U bubnmnoreka HOK
OTHOCHTEJIbHAS BIIAKHOCTh https://m.edsoo.ru/30ebbb79

bub6nmoreka [IOK

2 Pemenne sanaz https://m.eds00.ru/18e95ff3
Trépnoe Teno. Kpucraminueckue u

73 amopdHbIe Teaa. AHU3OTPOITHS bubmorexa LOK

- https://m.edsoo.ru/20a88a03
CBOICTB KpHUCTAJJIOB
[InaBrnenue u KpUCTAIIU3ALIUS.
74 VY nenpHas TEILIOTA IJIaBJIEHUS. buGnuorexa [IOK
https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
Jedopmaruu TBEPIOTO TENA.

75 Pacrtsoxenue u cxxatue. CaBur. bubnunoreka LIOK
Mounyins HOura. Ipenen ynpyrux https://m.edsoo.ru/dalaab10
nehopmarui
TeroBoe paclimpeHne XKUAKOCTEN U

76 TBEPABIX T€I. AHTAPMOHU3M bubmmnoreka HOK
TETJIOBBIX KOJICOAHUHN YaCTHUII https://m.edsoo.ru/7ba5edf2
BEILIECTBA

77 [Ipeo6pa3oBanue sHEPTrUN B Ha30BbIX bubmuoreka [IOK
nepexonax https://m.edso00.ru/97a0672f

bu6nmorexa LIOK

78 YpaBHeHHE TEIIOBOTO OalaHca. https://m.edsoo.ru/ab1521fb
Pemenue 3amau but6mmorexa [IOK

https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHUE.
79 Kanunnsapusle asnenus. JlaBnenue bubmuoteka [IOK

I10J1 UICKPUBJICHHOM IIOBEPXHOCTBIO
xkuakoctu. @opmyiia Jlannaca

https://m.edsoo.ru/b42f1f97
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KontponbHast pabora no Teme

bubnunoreka LIOK

80 "Arpe e ele )
TperaTHet COCTO}'I,HM Betectsa https://m.edsoo.ru/7dc2a739
®da30BbIC TIEPEXOJIBI
OnexTpuzanus Tea U €€ IposBICHUS.
DiexTpruuecKui 3apsaa. JIsa Buma
81 DJIEKT pnqecxnx 3a I:;I OBI[ buGnuorexa [IOK
p PAIOB. https://m.edsoo.ru/1aff445f
[TpOBOAHMKY, TUIIEKTPUKH U
MOJTYIIPOBOTHUKH
DneMEHTApHBINA ANEKTPUUECKUI
82 3apsAn. 3aKOH COXpaHEHUs buGnuorexa [IOK
A P https://m.edsoo.ru/f49afd24
IIEKTPUIECKOTO 3apsiaa
bubmuoreka [IOK
BzaumopeiictBue 3apsnoB. Toueunbie https://m.eds00.ru/445b7746
83 3apsiabl. 3akoH Kynona. Pemenue bu6nmorexa LIOK
3a7a4. https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
84 Onektpuueckoe none. Ero neiicteue bubmuoreka [JOK
Ha 2JIEKTPUYECKUE 3apsiIbl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 2IEKTPUIECKOTO
nosist. [Ipo6uslit 3apsia. JIunuu
85 HAIPSHKEHHOCTH DIIEKTPHUYECKOTO bubmorexa HOK
p p https://m.edsoo.ru/3dac6957
noJist. OTHOPOHOE DIIEKTPUIECKOE
rnoJje
IToTeHnuanaLHOCTH
86 SIIEKTPOCTATHYECKOTO TOJIsL. Pa3HOCTE bubnnorexa [IOK
p ' https://m.eds00.ru/80021447
MOTCHIINAJIOB U HANPSDKEHUE
TTorenumansHas SHEPTU 3apsiaa B
p p bu6nunorexa LIOK
87 AIEKTPOCTATHYECKOM IT0JIE.

[ToTeHmman 3J1eKTpOCTaTUYECKOTO

https://m.edsoo.ru/af5fa389
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I1O0JIA

CBs13b HaHpﬂ)KéHHOCTI/I IOJIA 1

88 A3HOCTH MMOTCHIIMAJIOB JIJIS bubmmorexa [JOK
P t A https://m.edsoo.ru/df7a6838
AJIEKTPOCTATUYECKOTO OIS
89 [TpuHIUIT CynepIIO3UITUN bubmmoreka [JOK
SJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bubnunoreka LIOK
90 P
CHICHHE Saad https://m.edsoo.ru/5a582263
o1 [Tone Toueunoro 3apsana. [lone bubmmoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edso0.ru/b297b5c3
ITosie paBHOMEPHO 3apsIKEHHOTO IO
92 00bEMy mapa. [lone paBHOMEpHO bubmorexa [IOK
Y Hape. PaBHONED https://m.edso0.ru/f7a665ee
3apsHKEHHONM 0€CKOHEYHOM MIIOCKOCTH
[IpoBOAHUKHN B 3EKTPOCTATUYECKOM bubnnoreka [JOK
93
noJie. Y CJI0BUE paBHOBECHS 3aps10B https://m.edsoo.ru/32405eab
94 JIMBINEKTPUKHY U ITOIYIIPOBOHUKY B bubmmnoreka HOK
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
Konpnencarop. DneKkTpoéMKOCTh
95 KOHJIEHCATOpa. DIIEKTPOEMKOCTh bubmorexa LOK
pa- P https://m.eds00.ru/845b4f73
IJIOCKOT0 KOHAEHcaTopa
[TapannensHoe coeiMHEHNE bubmuoreka [IOK
96
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
97 [TocnenoBarenbHOE COEAUHEHUE bubmmoteka IIOK
KOHIIEHCATOPOB https://m.edso0.ru/1992920
but6mmorekxa [IOK
OHeprus 3apsKEHHOr0 KOHIEHCATOopA. https://m.edsoo.ru/73a34f18
98
Pemenne 3amay but6mmoreka [IOK

https://m.edsoo.ru/5fb2ach5
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JIBr>KeHUE 3apsiKEHHOW YaCTHULIbI B

https://m.edsoo.ru/27434040

bubnunorexa LIOK

99 .
OAHOPOMHOM SJICKTPHACCKOM HOIE https://m.edsoo.ru/8341d6ac
Penrtenue 3amau
KontponbHast pabora o Teme bubnuoreka [JOK
100 n "
DIIEKTPUUYECKOE TT0JIE https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTosHHBIN TOK.
101 YcnoBus CymecTBOBaHUS bubmorexa LOK
i https://m.edsoo.ru/233311b5
MIOCTOSTHHOTO JJICKTPHYECKOTO TOKA
102 Hcrounnku Toka. Hanpsokenue u bubmmorexa [JOK
O/C https://m.edsoo.ru/0839a115
3akon OMa 11 y4acTKa L. bubmmoreka [JOK
103
DIIEKTPUUECKOE CONTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COITPOTUBIICHHS
104 OJIHOPOJIHOI'O ITPOBOJIHHUKA OT €ro bubnuoreka [IOK
JUIMHBI Y IIJIOIIA U IIOIIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUCHUS
105 VY enpHOE CONPOTUBIIEHUE BEIIECTBA. bubnnorexa [JOK
Pemenue 3agau https://m.edso0.ru/437f8300
[TocnenoBarenpHOE, MapaieIbHOE,
106 CMeHIaII-[IHOG coe I/IHCHI/II; brbmmorexa [TOK
8 https://m.eds00.ru/236f7e07
MPOBOHHUKOB
Pacuér pa3zBeTBIEHHBIX
107 3NIEeKTpUUecKuX 1erei. Ilpasuiaa bubnmorexa [IOK
p P https://m.eds00.ru/1794cf37
Kupxroga
but6mmorexa [IOK
108 P
cHierHe sazat https://m.edso0.ru/3881b469
109 Pabota anekTprdeckoro Toka. 3aKoH bu6mmoreka [JOK
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Jxoynsa — Jlenua

https://m.edsoo.ru/a3605c5c

bu6nuoreka [IOK

110 Peenne 3axa- https://m.eds00.ru/6761bf0f
MOIIHOCTH 3JEK €CKOI'o TOKa.
111 Tenm:Ba; I1)\/10JI HZI:: BEI I;aﬂ;eMasl Ha bubmmorexa [JOK
T B » BRI https://m.eds00.ru/99750a6f
pe3ucrope
bub6nmoreka [IOK
112 Pemenne sanau https://m.edsoo.ru/eb72fc24
113 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubnnorexa [JOK
WCTOYHHKA TOKA https://m.edsoo.ru/72d453af
114 3akon OMa A1 OJTHOM (3aMKHYTOI ) bubnunoreka LIOK
SJIEKTPUYECKOMN 1IeTTH https://m.edsoo.ru/221f40fb
bubnunoreka LIOK
115 Pemenne sanad https://m.edso0.ru/3580b679
bubnunoreka LIOK
116 MoniHoCTh HCTOYHHKA TOKA. https://m.edsoo.ru/a0ae51d8
KopoTtkoe 3ambikanne bubmuoreka [IOK
https://m.edso0.ru/546f5632
117 KonneHncarop B ienu nocTossHHOTO bubmmnoreka HOK
TOKa https://m.edso0.ru/35368f3e
bubmmoteka IIOK
PelleHHe 3a1a1 110 TeMe https://m.edso0.ru/4410cef0
118 n . . https://m.edsoo.ru/a7340a29
«IToCTOSIHHBIN ANEKTPUUECKUI TOK) httos://m.eds00.ru/744261b8
https://m.edsoo.ru/eb5d4687
119 KonTtponbHas pabora o teme bubnuorexa [IOK
"TTocTOSIHHBIN AMEeKTpUYecKuil TOK" https://m.eds00.ru/1885ddf1
120 DJeKTpruyecKasi IpOBOAUMOCTD bubnuorexa [JOK

Pa3JINYHbIX BCUICCTB. BHGKTpI/I‘ICCKI/Iﬁ

https://m.edsoo.ru/da794295
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TOK B MeTajiax. CBepXMIpOBOIUMOCTh

DJIEKTPUUYECKUH TOK B paCTBOpaxX U

bu6nmorexa [IOK

121 pacIuiaBax 3JIEKTPOJUTOB. 3aKOHbI https://m.edsoo.ru/4b423491
®Dapanes U1 JJIEKTPOIU3a
. bub6nmoreka [IOK
122 DnexkTpuueckui Tok B razax. [lnazma https://m.edso0.ru/92d9276
DJIEKTPUUYECKUH TOK B BAKyyMe. bubmuorexa [IOK
123
BakyymHbIe TpHOOpPHI https://m.edsoo.ru/2E+160
DIIEKTPUUECKUI TOK B bubmmoreka [JOK
124
MOJIyIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bubnunoreka LIOK
125 [TonynpoBoaHUKOBBIE TPUOOPHI https://m.eds00.ru/83622200
Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepeHue cuibl TOKa U
HaMpsDKEHUs B LIeTIH OCTOSHHOTO
TOKa IPH NOMOIIY aHAJIOTOBBIX U
126 U(PPOBBIX U3MEPUTEIBHBIX bubmuoreka [IOK
npu6opoB" uiK "3HAKOMCTBO € https://m.eds00.ru/5643ea56
1 poBoi 1abopaTopueil no pusnke.
[Ipumeps! u3mepenus GpuU3MUECKUX
BEJIMYMH IIPU TOMOLIA
KOMIIBIOTEPHBIX TaTYMKOB"
Pu3nUeCKU IPAKTUKYM I10 TEME
127 "N3yueHnne HepaBHOMEPHOTO bubnnorexa [JOK
JIBUKEHUS C LETBIO OIPEICIICHUS https://m.edsoo0.ru/f6292f5f
MIHOBEHHOM ckopocTh”
@u3nyecKkuil NPakTUKYM II0 TEME BuGmiorexa LIOK
128 "N3MepeHue yCKOpEeHHUs ITpU

IPSIMOJIMHEHHOM paBHOYCKOPEHHOM

https://m.edso0.ru/6960b6ef
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IBIKEHUU 110 HAKJIOHHOHN IJIOCKOCTH"
nin "UcciaenoBanue 3aBUCUMOCTU
MyTH OT BPEMEHHU TNPH
PaBHOYCKOPEHHOM JBUKEHUU"

129

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nagenus” win "M3ydenue aBrkeHus
Tesa, OPOIIEeHHOTO0 TOPU30HTAIILHO"

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

130

131

132

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue ABUKEHUS Teja 110
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOAYJIO CKOPOCTBIO" WIIH
"NccneqoBaHue 3aBUCUMOCTH
nepuoaa ooparieHusi KOHUYeCKOro
MasiTHUKA OT €T0 MapaMeTpoB"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"M3MepeHne paBHOAECHCTBYIOLIEH
CHJIBI ITPU JIBMDKEHUH OpycKa 1o
HAKJIOHHOM INIOCKOCTH" WJIN
"ITpoBepka runoTe3bl O
HE3aBUCHMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Du3nUeCKUu IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTOCTH, BOBHUKAIOIINX B IPYKUHE
U PE3MHOBOM 00pasIie, OT UX
nedopmarun" wim "M3ydenue
JBUKEHHS] CUCTEMBI T, CBA3aHHBIX

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514

bubnmorexa LIOK
https://m.edsoo.ru/0b34db84

bubnunorexa LIOK
https://m.edsoo.ru/b55b81al
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HUTBIO, IEPEKUHYTON 4epes3 JIETKUU
6510K"

133

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko uIenTa TpeHus
M0 BEJIMYHUHE YTJIOBOTO

k03¢ ¢unmenta 3aucumoctu Frp(N)"
ninn "UcciaenoBanue IBUKECHU
Opycka Mo HaKJIOHHOM IJIOCKOCTHU C
MepeMEHHBIM KO3 (HUITMEHTOM
TpeHus" win "M3ydeHue ABUKEHUs
rpy3a Ha Bally ¢ TpeHHeM"

®u3NUeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPAOIO TeJia, UMEIOIIIETO OCh
BpanieHus" uwiu "KoHcTpynpoBaHue
KPOHUITEMHOB U pacy€T CUII
ynpyroctu" wiu "V3yuenue
YCTOMYMBOCTH TBEPAOTO TENA,
MMEIOIIETO TUIOMIAAb OMOphI"

bu6nunorexa LIOK
https://m.edsoo.ru/b83b1607

bubnuoreka [{OK
https://m.edsoo.ru/4a04f4f7

135

Du3HUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCAaTopa B
SHEPIHI0 U3IYYEeHHs CBeToaAro A"
win "M3ydeHune npoTekaHus ToKa B
LeMHy, coiepxalie konaencarop”
M "Pacnpenenenue pasHOCTH
NOTEHLNAJIOB (HaNPsKEHUs ) IPU
MIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpOB"

bubmmoteka IIOK
https://m.edsoo.ru/ec424377
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBaHue CMENIAaHHOTO
COCIMHEHUS PE3UCTOPOB" MK
136 "U3Mepenue yienbHOro
COTPOTUBIICHUS IPOBOJIHUKOB" MK
"UccnenoBanue 3aBUCUMOCTH CHJTbI
TOKa OT HAIPSDKCHUS 1J151 JTaMITbI

HakaauBaHusa"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136

11

bu6nmoreka [IOK
https://m.edsoo.ru/2b179d98
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara undpposbIie
Nen/m Tema ypoka Kontpoabusbie IIpakTuueckue A p
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
B3anmoneiicTBre NOCTOSTHHBIX
1 MAarHuTOB U IPOBOAHUKOB C TOKOM 1 bubmmorexa [JOK
POBOA ' https://m.edso0.ru/487a8593
MarnutHoe nojue. ['unoreza Ammnepa
BekTop MarHuTHOM MHAYKIIHH.
2 [Tpun pI/Il'I CyIepros3u IfIIIZ l\faFHI/ITHLIX 1 bubmorexa HOK
p ULI yrep H . https://m.edsoo.ru/4clabcch
noJieil. JINHUY MarHUTHOW WHIYKIIMH
3 MarsuTHO€ noje NpOBOJHUKA C 1 bubmmoreka [JOK
ToKOM. OnbIT DpcTena https://m.edso0.ru/d35d5262
4 Cuiia Amriepa, e€ HanpaBJICHUE U 1 bubnunoreka LIOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHHe salat https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amnepa. 1 bubmuoreka [IOK
DneKTpOu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U
7 MOAyJIb. JIBH>KEHHE 3apsSKEHHON 1 bubmuoreka [IOK
YaCTHUILIbI B OJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
moJie
bubnunorexa LIOK
8 P 1
CHICHHC sa1ad https://m.eds00.ru/504e98c7
9 Pa6ora cuiel Jlopenia 1 bubmmorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pewerre sanax https://m.edso0.ru/93617bd9
MarsuTHOe 1oJjie B BEIIECTBE.
11 deppoMarHeTUKH, 1a H;- u bubmmorexa [JOK
PP > 1P https://m.eds00.ru/30f9608
JMaMarHeTUKH
OcCHOBHBIC CBOMCTBa
12 ¢deppomarneTrkos. [Ipumenenue bubmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenue 3agad mo reme "MarautHoe bubnuoreka [{OK
none" https://m.edso0.ru/5b55¢307
14 Pemenne 3agay mo Teme "MarauTHoe bubnuoreka [{OK
noje" https://m.edsoo.ru/41c4ae8a
SIBneHue 3MEeKTPOMarHuTHOM
15 HH 1505 HOI"}())K BEKTOpa MarHUTHOU bubmmorexa [IOK
AYKIHH. P https://m.edsoo.ru/b3efaOcl
WHIYKIHH
bubnunoreka LIOK
16 OAC nunyKiAn https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIINU bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuyeckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
OJIC uHAYKIMH B ABUKYIIUXCS bubmuoreka [IOK
19
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
but6mmorekxa [IOK
20 Pemenme sanas https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 Hpasuiio Jlewa https://m.edsoo.ru/bbc22726
22 WNupykruBHocTh. KaTymnika bubmuoteka [IOK
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HHAYKTUBHOCTHU B LICTIU IMTOCTOAHHOI'O
TOKa

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

SAsnenue camounaykiuu. IC

bub6nmoreka [IOK

23
CaMOWHYKIUHU https://m.edsoo.ru/7ee60ca8
24 DOHeprusi MarHuTHOT'O MOJIsl KATYLIKHU C bubmmoreka [JOK
TOKOM. DJIEKTPOMarHuTHOE 10Jie https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 Pemenue
HICHHC Sanat https://m.edso0.ru/88f69d2b
26 O60061eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAHUM 1O TeMme "DNeKTpoauHaMHuKa" https://m.edso00.ru/76484025
97 KonTponbhas padota no teme bubnuoreka [IOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenbHas cucrema. CBOOOIHBIC
28 koJsieOanus. ['apMoOHHYECKHE bubmorexa [JOK
1P https://m.edso0o.ru/7c1db385
KoJieOaHMs
29 KunemaTnueckoe u fTMHaMHU4YECKOE bubmmoteka IIOK
OIMCaHME KOJICOATEIbHBIX IBUKCHHUHI https://m.edsoo.ru/87ce9498
DHepreTuveckoe onucanue. BeiBos
JUHAMHYCCKOTO OITUCAHUS
30 rapMOHUYECKUX KOJICOaHUM U3 UX bubmorexa [IOK
P https://m.edso0.ru/e3c99692
SHEPTreTUYECKOr0 U KHHEMATUYECKOTO
OIUCaHMS
bubmmoreka IIOK
31 A OaHui
MILTHTYa 1 (233 KoneOaHuH https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KoJeOaHUH.
39 [Tepuon ManmbIx cBOOOAHBIX bu6muoreka [JOK

K0JIe0aHnii MATEMATHYECKOTO
MasTHUKA. [leproa cBoGOTHBIX

https://m.edso0.ru/e0399319
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KoJ1e0aHui IPYKUHHOTO MasiTHUKA

33 3aTyxatromue KojieOaHusl. bubnmnoreka HOK
BreinyxaeHnsie kosebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKONICOAHHA https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpoxk-koHpepennus "MexaHuueckue
36 K(E)HGGaHHS(Ib BpM ;;IKaJ'ILHHX bubmorexa OK
3] https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O06o001IeHre U cHCTeMaTH3aIs
37 3HaHUM 1Mo TeMe "MexaHndecKkue bubmorexa OK
. https://m.edsoo.ru/eb84182f
KoJieOaHus
DNeKTpOMarHuTHBIE KOJICOaHusI. bubnnorexa [JOK
38 .
KonebartenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
39 aMIUIATYIbI 3apsia KOHAEHCATOopa C bubmuoreka [IOK
aMIUTATYJOM CUJIBI TOKA B https://m.edsoo.ru/093f9afl
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubmuoreka [JOK
ueaIbHOM KoJeOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromue dJIEeKTPOMarHuTHbIS
41 KOJ‘I};zaHI/IIISII Bein TpeHHme bubmorexa HOK
’ M https://m.edso0.ru/5¢668619
ANEKTPOMArHUTHBIE KoeOaHus
[IepemennsbIit TOK. Pezucrop u
bu6nunorexa LIOK
42 KOHJICHCATOP B IIETH TIEPEMEHHOTO

TOKa

https://m.edso0.ru/84836152
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43 Karymka MHIyKTUBHOCTHU B €U Bu6muotexa [JOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
3akon OMa 1st JIEKTPUYECKOH 1Ienu bubnmnoreka HOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MOoOMHOCTh MEPEMEHHOTO TOKA.

45 AMIUIMTYIHOE U NEUCTBYIOIIEE Bubmaorexa ITOK

e a yrot https://m.edsoo.ru/lcac6c4c
3HAYECHHE CHJIbI TOKA M HAIPSHKEHUS

46 Pe3onanc B 3JIEKTpUUECKON LIENTHA Bubmaorexa ITOK

p H https://m.edso0.ru/087506df
bubnuoreka [{OK

47 P

CIICHHE 3/t https://m.edsoo.ru/al16836a4
Wneanpublil Tpanchopmarop.
48 HILOI/BBO CTBz ne(be paqa Hp Bubmiorexa OK
p a - TTEpeAL % https://m.edso0o.ru/f97418ae
OTpeOIIeHUE IIEKTPUICCKONH YIHEPTHH
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BOJICTBE AJICKTPOIHEPIHH.
49 KynpTypa ucnoinpr30BaHus bubnmorexa [JOK
YARTYP . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3HA
bubnmorexa LIOK
50 P
CIICHHE 3/t https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
51 P
CIICHHE 31t https://m.edsoo.ru/7cab59f8
O00011IeHIE U CUCTEMATHU3AIUS
52 3HAaHUH 110 TeMe "DJIEKTPOMArHUTHELIE buGnnorexa [JOK
" P https://m.eds00.ru/401024a9
KOJIeOaHNA
53 MexaHn4eCcKue BOJIHBI. but6mmoreka [IOK

Xap AKTCPUCTHUKU MCXAHUYCCKHX BOJIH

https://m.edsoo.ru/a58e109f
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bubnunorexa LIOK

54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d9ae1000
bu6nmorexa [IOK
o 3BYK. XapakTepHCTHKI 3ByKa https://m.edsoo.ru/138b6f09
56 Wndpassyk u ynprpassyk. lllymoBoe bubmmoreka [JOK
3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl https://m.edsoo.ru/7380038f
bubnunoreka LIOK
S Pemenne sanas https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHuTHbIE BOJHBI. bubmmoreka [JOK
N3nydyenune 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprust AIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana >1eKTPOMarHUTHBIX BOJIH.
60 [IpumeHeHue MeKTPOMarHUTHBIX bubmmorexa [JOK
https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U
61 TeneBuAeHUs. Pagnonokaims. bubmmoteka IIOK
DNEeKTPOMarHuTHOE 3arpsi3HEHNE https://m.edso0.ru/9f96f1f8
OKpY>Karollen cpeibl
62 KonTponbhas pabota no teme bubmmnoreka HOK
"Konebanus u BOTHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOJIMHEITHOTO bubnnorexa [JOK
pacrnpoCcTpaHEeHUs CBETa https://m.eds00.ru/f9566406
Pemrenue 3a1au Ha npuMeHEHUE
64 3aKOHA MIPSIMOJIMHENHOT O bubmmorexa LIOK
https://m.edsoo.ru/ea32d455
pacrpocTpaHEHHUs CBETa
65 Otpaxenue ceta. [Lnockoe 3epkaio. bubnuotexa [JOK

Coepuueckoe 3epKaio

https://m.edsoo.ru/a005d2bb
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[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTeIb

66 npenomienus. IloHoe BHYTpeHHEE bubmmorexa [JOK
P ’ . yIp https://m.edsoo.ru/bc2e55cd
otpaxxeHue. [IpenenbHbIi yrou
MTOJTHOTO BHYTPEHHETO OTPaKCHUSI
Pemenne 3anad Ha npuMeHeHue
67 3aKOHOB OTPAYKCHHS U IIPCIOMIICHUS bubmmorexa [JOK
p p https://m.eds00.ru/49d830a9
CBeTa
Xona nydeit B mpusme. Jucnepcus
. bubnnorexa [JOK
68 cBera. ClI0’KHBINM COCTaB OCJIOrO CBETA.
https://m.edsoo.ru/d8elc3be
Ber
69 JInn3pl. @OKyCHOE PaCCTOSHUE U bubnuoreka [IOK
OIITHUYECKAs CUJIa JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoenue n300pakeHu B TUH3AX U bubmmoreka [JOK
HX CHCTeMax. Y BEJIUYCHHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha nmoctpoeHune
71 H300paKeHUH, MOJIY4aeMbIX C bubmorexa LOK
p > HOIYA https://m.eds00.ru/5a868f09
IIOMOIILIO JIUH3
72 ['ma3 kak onrmdeckas cucteMa bubmorexa LOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 MIPUMEHHUMOCTH T€OMETPHUECKOM bubmorexa LOK
p P https://m.edsoo.ru/cd174a10
ONTUKHU
72 CKopocCTh CBETA U METO/BI €€ bubmmoreka [JOK
U3MEpEHHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75 Hucnepcus cseta. Untepdepenuus https://m.edsoo.ru/lel6cc6e
cBeTa bubnuotexa [JOK

https://m.edso0.ru/5fc0c638
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KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

76 HaOII0ICHUS MAKCUMYMOB H bubmorexa HOK
https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bubnunoreka LIOK
" Pemmrerme 38124 https://m.eds00.ru/3061de2b
bubnunorexa LIOK
8 lpuvenenue unrephepenin https://m.edsoo.ru/668edbc8
bu6nunorexa LIOK
7 Jlupaxiuns ceera https://m.edsoo.ru/12ed04b5
80 Judpakiuonnas pemeTka. Y coBue bubmmoreka [JOK
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
81 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonspusanus ceera https://m.edso0.ru/e9890fe9
82 CBeToBbI€ ABJICHUS B IPUPOJIE bubmmorexa [OK
https://m.eds00.ru/0b36363d
83 O06001IeHNEe U CUCTEMATU3AIIHS bubmuoreka [IOK
3HaHui mo treme "OnTuka" https://m.edsoo.ru/8al14748b
84 KonrtponbHas pabora no Teme bubmuoteka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
I'paHUIBI TPUMEHIUMOCTH
85 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmmoteka IIOK
JJEKTPOJAUHAMUKHU U IIPUHIIUIL https://m.edsoo.ru/c9bd77ch
OTHOCUTEIbHOCTH
86 [TocTynatel cienuanbHON TEOPUU bu6muoreka [JOK
OTHOCUTEIbHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU BuGmorexa LIOK
87 untepsai. [Ipeobpazosanus Jlopena.

VY cnoBue NpUYNHHOCTH.

https://m.edso0.ru/d83742bb
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OTHOCUTENBHOCTh OOIHOBPCMCHHOCTH.

3ameJieHre BpeMEHH M COKpAIllEHUE
JUINHBI

88 DHeprusi ¥ UMIYJIbC PEISTUBUCTCKOM bubnmnoreka HOK
YACTHIIBI https://m.edso0.ru/853a64fc
CBs3b MaCChI C SHEPTUEH U
89 HMITYJIbCOM PEISITUBUCTCKON bubnnorexa LIOK
Y p https://m.edsoo.ru/b6258ffa
YacTULIbI. DHEPTHs MOKOs
90 PaBHOBecHOE TEIIIOBOE U3IIyUEHNE bubnnorexa [JOK
yi https://m.edsoo.ru/f54035a5
bubnuoreka [{OK
ol 3axon cuemenus Buna https://m.edsoo.ru/1c5ff752
92 I'unote3a M. Ilnanka o kBaHTax. bubmuoreka [IOK
doToHEI https://m.edsoo.ru/a5ffa218
bubnuoreka [{OK
93 DHEprus M UMITYILC OTOHA https://m.edsoo.ru/7fb307ec
94 ®otorddext. OnbiThl A. T bubnmnoreka HOK
CroneroBa. 3akoHbl poTordpdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DiHIITEHA IS
95 dororddekra. "Kpacnas rpanumna" bubmorexa LOK
- P p https://m.edso0.ru/01ef4556
¢dorosddexra
96 Hasnenue ceera. Onwitel [1. H. bubnnorexa [JOK
JleOeneBa https://m.edso0.ru/64b4f966
97 BosHOBEIE CBOIICTBA YacTH bubnnorexa [JOK
H https://m.edsoo.ru/f59cfcec
Bonnsl ne bpoiina. /[iinHa BOJIHEL ¢
. e P A 8 bubmuorexa [{OK
98 Bpotinst u pazmepsl obacTu

JIOKJIM3ALMK ABUKYIIEHCS YaCTULIBI

https://m.edsoo.ru/5df8bafl
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bubnunorexa LIOK

%9 Koprycky1spHo-BONHOBOH Ayasism https://m.edsoo.ru/8ccab62a
100 Judpakmus 371eKTpOHOB Ha bubmmoreka [JOK
KpHCTa1ax https://m.edsoo.ru/30dbal8c
C 5 KpOMMpE.
oL Cneumbmca HU3MEpEHUI B MI/I P MI:Ip Bu6morexa LIOK
OOTHOMICHHA HEOTPEACICHHOCTEH https://m.eds00.ru/65783dec
Ieiizenbepra
bub6nmoreka [IOK
102 Pemenue rpaguueckux sanad https://m.edsoo.ru/e70195bd
N bubnuorexa [{OK
103 Petuienie pacuCrHeIx safat https://m.edsoo.ru/ee9b3182
K 0 am:
oy | Nommpomas paora o revan: BuGmorexa LIOK
CHOBI’I“ > ROPTYCKYAPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM nyanu3m"
- OnbIThI 1_1[10 HCCJIEIOBAHUIO CTPOEHHUS Butnorexa LIOK
aroma. LUIaHeTapHas MoAeb> atomMa https://m.edsoo.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
106 Hoctyxarst bopa https://m.edsoo.ru/404dfa9a
Bunsl cnektpoB. CriekTp ypoBHE# bubnmnorexa [JOK
107
SHEpPruu aToMa BOJAOpOAa https://m.edsoo.ru/cf74b11a
108 CrioHTaHHOE U BBIHYKIECHHOE bubmmnoreka HOK
U3JIy4CHHUE CBETA https://m.eds00.ru/f945d85¢c
but6mmorekxa [IOK
109 Jlasep https://m.edsoo.ru/2288a0c4
Hyknonnas Mmogens sigpa
bub OK
110 I'eiizen6epra-lBanenko. 3apsa u nomorexa L

MacCCOBOC YHCJIO spa. H30TOIBbI.

https://m.edsoo.ru/34ada5de
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PannoakTUBHOCTD

111

3aKOH paIMOAKTUBHOTO pacraja.

CBolicTBa MOHU3HUPYIOILETO

u3nydyeHus. BnusHue 1
pPaZMoOaKTUBHOCTH Ha )KUBbBIE

opranu3msl. /lozumerpus

bu6nmorexa [IOK
https://m.edsoo.ru/aab98bef

112

DHeprus CBA3M HYKJIOHOB B Si7Ipe.

SAnepusie cuibl. [ledekt Maccol sapa.
Snepubie peakuuu. AnepHoie

peakTopsl. [IpoGiieMs! yripaBisieMoro 1
TEPMOSIJICPHOTO CUHTE3a.

DKOJIOTHYECKHE aCMIEKThI Pa3BUTHS

SJIEPHON YHEPTETUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

113

114

Meroas!l peructpanuu u

HCCIIEA0BAHMS DJIEMEHTAPHBIX YACTULL.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUA.
baproHbl, ME30HBI U JICNITOHBI. 1
IIpencrasnenne o CtanaapTHOU

Mozenu. KBapk-riatooHHas MOEIb

aZpOHOB

®dwusuka 3a npeaenamu CTaHAapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuncTBo pusnueckoi
KapTUHBI MUpa

bubmmoteka IIOK
https://m.edsoo.ru/lac08a5b

bubmmoteka IIOK
https://m.edsoo.ru/c026fd37

115

DTarnbl pa3BUTHUS ACTPOHOMUH.
3HaueHue aCTpPOHOMUU

but6mmorekxa [IOK
https://m.edsoo.ru/ad73e145

116

[IpMeHUMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUS TPUPOJIbI KOCMHUYECKHUX 1
00BEKTOB. MeTo/1bl aCTPOHOMUYECKHX

bu6nunorexa LIOK
https://m.edso0.ru/39c44028
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HCCIIeJOBaHUN

COBpeMCHHLIe OIITUYCCKUC

bu6nmorexa [IOK

117
TEIICCKOTIRL, PAlHOTEICCKOTIBL, https://m.edsoo.ru/4877aale
BHeaTMoc]epHast aCTpOHOMUS
Bun 3Bé3nnoro He6a. Co3Be3nus,
118 SIPKUE 3BE3/bL, INIAHETEI, UX BUIUMOE bubnnorexa LHOK
P AL ’ 8 https://m.edsoo.ru/aac588eb
IBIDKEHHUE
Conueunas cucrema. COJIHIIE.
119 CoiHevHast aKTUBHOCTE. MICTOUHUK bubmorexa HIOK
. https://m.eds00.ru/22748eb4
sHeprun CoJIHIIA U 3BE3T
3BE3bI, UX OCHOBHBIE
120 XapakTepucTuku. Jluarpamma bubmmorexa [IOK
| Pacrep . P | https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJIacC — CBETUMOCTD
121 3Be3abI ITIaBHOM II0CIIEN0BATEILHOCTH bubmorexa HOK
A A https://m.edsoo.ru/b3cb766¢
Bnytpennee ctpoeHue 3BE3 1.
122 CoBpeMeHHbIE MPEACTABIECHUS O bubmmnoreka HOK
MIPOUCXOXKACHUH U BOJtonnK CoJHIIa https://m.edsoo.ru/d09da494
U 3BE31. DTalbl )KU3HU 3BE3]
Mnuneunsiii [lyte — Hama I'anakTuka.
123 Tumne! ramaxtuk. YEpHEIE ABIPEI B bubnmorexa [JOK
- 1ep ABIP https://m.edsoo.ru/7cd10a0a
SJIpax TaTaKTUK
Bcenennas. Pacimpenue BeeneHHOM. Eu6 10K
HOIHOoTEKA
124 3 Xabo6ma. T b
B https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PEIMKTOBOE M3ITyYeHHE
125 MacurraGHast ctpykTypa Beenennoil. bu6muoreka [JOK
MertaranakTuka https://m.edsoo.ru/ce234633
126 Hepewménnsie mpo6iieMbl aCTPOHOMUU bu6muoreka [JOK
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127

128

@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOI'O IT0JIS
IMOCTOSIHHBIX MarHUTOB'" WJIH
"UccaenqoBanue CBOMCTB
(dheppoMaraeTukoB" UIu
"UccnenoBanue qJEHCTBHS
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

Ou3nyecKkuil MpakTUKyM 0 TeMe
"U3mepenue cuibl Amrepa’ uiu
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
Amriepa oT cuiibl ToKa" Win
"OnpeneneHne MarHUTHOW MHIYKITUU
Ha OCHOBE U3MepeHust cuibl Amnepa”

https://m.edsoo.ru/d37d9ffe

bub6nmoreka [IOK
https://m.edsoo.ru/67361aef

bubnuoreka [{OK
https://m.edsoo.ru/fcae91e9
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Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU" W
"OnpeneneHne HHIYKIIUN BUXPEBOTO
MarHuTHOTO 1moasa"

https://m.edsoo.ru/c36658da
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Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camonnaykiuu" uiu "Coopka Moenu
AJEKTPOMAarHuTHOro reHeparopa”
Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJ1e0aHU{ HUTSIHOTO U TPY>KUHHOTO

MAasTHUKOB"

Pu3nYeCKUil IPAKTUKYM 110 TEME

bu6nmorexa LIOK
https://m.edsoo.ru/b8fb6391

bubnunorexa LIOK
https://m.edso0.ru/5d159d35

bu6nunorexa LIOK



https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35

"ITIpeoOpa3oBanue SHEPTUH B
MPY>KUHHOM MasiTHUKE"

https://m.edsoo.ru/a28026bd
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@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIIE0BATEIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucrop"”
nmu "UccnenoBanue paboTh
HMCTOYHUKOB CBETA B LIETIH
MepeMEeHHOro Toka"

bu6nunorexa LIOK
https://m.edsoo.ru/89dc2d90
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@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/b100661a
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@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nokasarens
IIpeIOMJIEHUs CTeKIa" Win
"IlonyyeHre nu300paxeHus B cucTeMe
13 IIJIOCKOTO 3€pKajia v JIUH3bI"

bubnunoreka LIOK
https://m.edsoo.ru/42569eal
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@uU3NYECKU NPAKTUKYM II0 TEME
"HccnemoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUIKHUX JUH3)" WK
"N3mepeHne pOKyCHOTO pacCTOSIHUS
paccenBaroIIMX JIUH3"

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



