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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOHM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BoctuTaHus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  pealu3ylOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOTo mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEW OO0y4aroumuxcs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYaIOIIMXCS CpEICTBaAMU
yuebHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca Guzukud yriayOJaEHHOTO YPOBHSI MO3BOJISIET PEaM30BaTh
3a/1a4yu PO(PECCUOHAILHON OpHEHTAIIMH, HAIIPABJICHO HA CO3/aHHME YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OopraHu3anusx NnpodecCUOHATBLHOTO O00pa30BaHUA IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTcs ITUIAHUPYEMBIE Pe3yJbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOia€éHHOM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUs Ha
yrayOnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pe3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha yriayOiaéHHOM
YpOBHE, B TOM YHCJIC TTPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITOJIP30BaHA YUUTEIAMU (DU3UKHU JUTsI COCTABIICHUS CBOUX pabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJAXO/JOB K TMpernojiaBaHuio (U3MKU Ha YriayOJIEHHOM YpPOBHE MpHU YCIOBUU
coxXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®du3rka Kak Hayka O HauOojee OOIMX 3aKOHaX HPHUPOJIbI, BBICTYIAs B
KauecTBe y4eOHOIO MPEJIMETA B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOPa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEHUEe (U3UYECKUX 3HAHUU ONPENENWIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTepUajoB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
($U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaromerocsi, B (POpMUPOBAHUE YMEHUN MPUMEHSATHh HAY4HBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3HuKN Ha ypOBHE CpPEHETO 00I1Ier0 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK IPUHLIUIIBI €70 IOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKOI, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuid. BenymuMm B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE W
noJie.

Hoesa cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIMala (U3NYECKOM HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOWIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoes npuknaonon nanpaeiennocmu. Kypc usuku yriry0iEHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercsi MOCPEACTBOM BBEIACHHUS JIIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXIEHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJep:kaHusi MporpaMMsl 1Mo PU3KKE JOJKHO OBITh MOCTPOEHO Ha
MPUHILINAIIAX CUCTEMHO-EATEIbHOCTHOrO nmoaxoaa. g pusmku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTCcsl Ha MCIOIb30BAHUM CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PpOHTAIbHBIE YYCHUYECKHE OMBITHI MPU HM3YUYCHUH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MpaKTUKyM mpoBoauTcs jaubo B koHie 10 u 11 knaccos, 100 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoit cmocod — 3T0
WHTETpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo HHCTPYKIIUU.

B nmporpamme mo (Qusuke cuUCTeMa YUYEHHYECKOrO AKCIIEPUMEHTA,
7a00paTOpPHBIX padOT M MPaKTUKyMa MpPE/ICTaBlIEHA €IWHBIM IepeyHeM. BuiOop
TEMaTUKH JJIS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpOIecca UCXOAS U3 OCOOEHHOCTEN OYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMUYUH U MOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIIIOKCHHBIX TUITOTES.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOM MOJENbIO, TO3BOJISIONINE MPUMEHSITh
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjesia Kypca, Tak Hu
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nenioB. [[s KadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOYoIIre BhIOOpa
bu3nyecKoi MOJIeNH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKkTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHIO yueOHOTOo Tpolecca Kype (U3UKUA YTiyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa3oBaHUs JOJKEH U3YYaThCs B yCIOBHIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOHKHO OBITh HEOOXOJIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMIOJHEHHUS YKa3aHHBIX B MporpaMMme Io
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JleMoHCTpallMoHHOE  000pyZoBaHHE (OPMHPYETCI B COOTBETCTBHHM C
MPUHITUTIOM MHUHUMAJIBHOM JOCTaTOYHOCTH HM  OOECIEYMBACT ITOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalui s
WCCJICMOBAHMUSI  WM3y4YaeMbIX  SIBIEHUW ©  MPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBaeTCsl B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOyvarmuxcsa. TeMarndyecKue KOMIUIEKTHI
7a00paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMU HEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4alomuxcsi K HaydHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
MCCJIEIOBATEIBCKOrO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KAK pe3yjbTaTa M3Yy4YEHHUs] OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHrE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O ponu (PU3UKK [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npo(ecCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIPaBJICHUU.

JlocTikeHne 3TUX 1elield 00ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKu Ha YpOBHE CPEIHETO 00111ero 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYI0  (U3uKy,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

(dbopMHpOBaHUE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUS I OOBICHEHHUS
buznyecKknux SIBICHUNA B MPHUPOAE U JUIsl MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEAHEBHOM KU3HH;

OCBOGHHE CIIOCOOOB pEIEHUs Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nueckoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLINX CAMOCTOSITENLHOE CO3JaHue
bu3nueckol MoOJenM, aJeKBATHOM YCJIOBUSIM 3a/layd, B TOM YHCIE 3aJay
WHKEHEPHOIO XapaKTepa;

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

OBJIaJICHHE METOJaMU CAMOCTOSITEILHOTO IUTAHUPOBAHUS M IPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIHH,
ONPEIENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUM JUISI Pa3BUTHS YMEHMH NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BUTHE UHTEpeca K cepam mpodecCHOHAIBHON eATeTbHOCTH, CBI3aHHOM
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CPEIHEro OOIIEero
oOpa3oBaHusi BbIOMpaeTCss O0O0YyYalOUMMUCA, I[UIAHUPYIOIUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mnporpamMme no (U3MKE MEepeyeHb JIabopaTOpHBIX U
MPAKTHUYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO IO3HAHUS NPUPOIBI.

®duszrka — pyHIaMeHTallbHAs Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce Mo3HaHus npupoasl. HabGmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHHsi (U3HYECKUX BEIMYHMH (AHAJIOTOBbIE U LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMid  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HJcalibHAas >KUJKOCTh, HWJCaJIbHBIA Ta3, TOYCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €r0 IPUMEHUMOCTH. Pu3ndeckas
TEOpHUS.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepeHne cuiibl TOKAa M HANpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIM KOMIBIOTEPHBIX JATYUKOB.

Pasnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yil MEXAHHUKHU.

Paguyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeiHsisi CKOPOCTh, MTHOBEHHAas CKOPOCTb) M
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX TMPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaTEPUATILHON TOYKHA OT BPEMEHU U HX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpauKu.



KpuBonuHeniHoe  nBWKeHHE. JIBWOKEHME MAaTepUAIBHOM  TOYKH IO
OKPYXHOCTH. YTJIOBas W JWHEHHas cKkopocTh. [lepmom m vactora oOpareHus.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaibHON TOUKH.

TexHuueckue yCTpPOMCTBA W TEXHOJIOTMUECKHE IMPOIIECChl: CIUIOMETP,
JNBUKEHUE CHaApsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEPEHHe MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HampaBneHnue ckopoCcTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTE€H, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOrO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

M3yyeHne HEpaBHOMEPHOTO JIBMXKECHMS C LENBI0 ONPEAECICHUSI MTHOBEHHOMN
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
WCIIOJIb30BaHue U(PPOBOI 1TabopaTopun).

W3yyenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIUOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TelIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja OOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[lepBoiii 3akoH Hprorona. MHepumanbHple cucteMbl otcu€ra. [IpwHimmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIUII CYTIEpIIO3UIIMM CHJL.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOWU MACCHI.

Cuna tspbxkecTd. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpaguueckod MUpOThl. JIBUXKeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cwina ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUs CKOJBXEHUS W CHJIA TPEHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
YKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOAUIMITHUKM,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenune mace no B3auMOIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

N3mepeHre paBHOACUCTBYIONIEH CUJI TIPH JIBMKEHUHM OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBHKEHHS OpycKa Io
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MAcCHl.



HccenmenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

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

N3mepenne kodduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHIIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl.
CrnoxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY ci10BuUsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3akonvl coOXpaneHus 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKCHHUE.

MomeHT ummynbca mMarepuanbHOM TOuku. [IpeacraBiieHMe O COXpaHEHHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunsl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
IpeICTaBICHNE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnManbHplE W HENMOTEHUMANbHbIE Cuibl. [loTeHnumaneHas >SHeprus.
[ToreHuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJIHOPOJIHOTO Iapa (BHYTpU U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHMYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACANbHOM >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHble mnpeBpamieHUs] KUHETUYECKOM W TNOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIeKYyIsipHO-KuHeTndeckol teopun (MKT), wux
ompiTHOE oOocHOBaHme. Jluddysus. bpoyHoBckoe nBmWKeHHe. XapakTtep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUL] BelleCcTBA. Monennm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



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

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccrl B
UJeabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13p a0CONIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHL.

TexHHYeCKHe YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoIy4YeHue HaHOMAaTEepUaoB.

Jemoncmpayuu.

Mopenu 1BUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Hudbdysus sxunkocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTaqInuecKuX peméTox.

HabGnrogenue u uccieoBaHue N30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpMUYECKOTrO Mporecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3y4yeHnue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3anaHue BHEUIHUX YCIOBUU IS
TEPMOJMHAMMYECKON CUCTEMBI. BHEIIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHUSI BEJIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawasio TtepMoauHaMuKu. (CamMONpOM3BOJIbHAS — pelaKcaluus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHne MenpaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpalus 4acTHULl, BBICOKHE
TeMrepaTypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kKak  crnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacu€r kommuecTtBa TemoThl mpu Temonepenaye. I[lonsrue o0
aanabaTHOM TIpoIiecce.

IlepBbiii 3aKk0H TEpMOAMHAMUKU. BHyTpeHHsAs dHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afauadara. AGCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! gecTBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTMYECKHUE aCIEeKThl UCIOJIb30BaHUS TEIUIOBBIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CNbHBIM W KapOIOpaTOpHBIA JBUTATENN, TapoBas TypOuHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3menenune Temmneparypsl pu aanadaTHYeCcKOM PaCcIIupPEHUN.

Bo3nymHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObI M3MEHEHUS BHYTPEHHEH DHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHus.

HacblllileHHBIE ¥ HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEpaTypbl KUNIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPOINHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTaM3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnus.

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

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHsl Tell (Ha KAYECTBEHHOM ypOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3zoBbIX MEPEX0aax.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. K03 huUIMEeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBinenus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlamaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECCHhI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TerioBoe paciupeHue.

CBOIICTBA HACBHILLIEHHBIX TAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATS>KEHMUS.

OMNBITH C MBUTbHBIMU TJIEHKAMH.

CmaunBaHue.



Kanumisipasle siBneHus.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHNs BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJA.

M3ydeHne CBOMCTB HACBIILIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHHH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHHUSL.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMu KA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanys Tel U €€ NPOsIBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAJIEKTPUKA W TMOJYIPOBOJHUKH.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DJICKTPUYECKOrO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsokéanocts  anektpuueckoro  moisd.  [IpoOueiii  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTO ITOJA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuMaN 31eKTpOCTaTUYECKOro NoJid. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIIMAJIIOB ISl DJIEKTPOCTATUYECKOTO Moy (Kak OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3UIINY AJIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3apsKEHHOro mo 00bEéMy Imapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH U
DKBUITOTEHIUAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JuanexTpuku B 3IIEKTPOCTATUYECKOM roJe. Jlusnexktpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcarop. DneKTpoéMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOH/JIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPHUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIJIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIaPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apsyKEHHBIX TEJ.

HabGronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
MIOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulil 31eKmpuyecKull mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKA. MICTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY ienpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [IpaBuna Kupxroda.



Pa6ota snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) D2JIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUN.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUS Ui PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAAN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMIPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrnocoObl coeMHeHnsa UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEIAHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VBenuueHue npejesnna u3MepeHus ammnepMerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHUH.

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

HccnenoBanrie 3aBUCUMOCTH MOJI€3HON MOUIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTD.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[1omynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAast IIPOBOJAUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. [lma3ma.

TexHUYecKUe YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3IEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHEHME IPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuueckuit saxkcnepumenm, navopamopnoie padomuol, nPAKMUKyMm.

HaGmronenue amextpoiusa.

N3mepeHnne 3apsaa OJTHOBAIEHTHOTO HOHA.

HccnenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AaHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BETUUHH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHUM, HMCCIEIOBAHUM  3aBUCUMOCTEMN
bu3MUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonésHoro ypoBHs B 10 knmacce
OCYILECTBIISIETCS C YYETOM COAEPKATEIBHBIX MEKIIPEIAMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie noHAmMUA, C6A3AHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
no3HaHUA: SBICHUE, HAY4YHbIM (aKT, runoresa, (pusmyeckas BEIWUYMHA, 3aKOH,



TeopHs, HaOJIOJEHUE, OSKCIEPUMEHT, MOJEIMPOBaHME, MOJEIb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpaguku U cBoicTBa. TpUroHOMEeTpUYeCKUue (PyHKINU:
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, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIEH cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAsh Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, ANEKTPOIUTHIECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKOIM, BOAOMET M JAPYTHUE), ABUTATENb BHYTPEHHETO
CropaHus, napoBasi TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
MOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TaTbBaHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMuKA.

Tema 4. Macnummnoe noe.

B3auMopnencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKuuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUM MarHUTHOM MHAYKIIUH.

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

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOM YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM moJje. Pabora cunbl JlopeHna.

MarunuTtHoe none B Bemectse. PeppOMArHETHKY, ITapa- U JUAMAarHETHKU.



TexHu4eckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYJbTUMETP,
AJIEKTPOIBUTATENb SIKOOHU, YCKOPUTETIH dJIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu.

KaptnHa  nuHWA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHUil MarHUTHOM MHAYKIUU TOJIS JUIMHHOTO MPSMOI0 MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrE IBYX IPOBOJIHUKOB C TOKOM.

Cuia Ammnepa.

[eiicTtBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENUCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHUKOB.

HccnenoBanue 1eHCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKYy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUs CUIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAYyKIMM B NPOBOJHUKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIENMH IOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHUYEeCKUEe YCTPOWCTBA M TEXHOJIOIMYECKUE IPOLECCHl: MHAYKIMOHHAS
neyb, COJICHOU/, 3alUTa OT 3JIEKTPU3ALNU TeJl PU JABMKEHUH B MAarHUTHOM TOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

HccnenoBanne 3aBucumoct IOJIC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO TIOTOKA.



[IpaBuio Jlenna.

[TameHrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOT'O TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUY€CKOTO OMTUCaHMUS.

Ammutyna u ¢asza konebanuii. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. Ilepuon ManbiXx CBOOOIHBIX KOJieOAHUI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauyuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeproia MajlbIX KOJeOaHUl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Meproa CBOOO HBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanune kosiebaHMM Tpy3a HA MACCHUBHOM TMPYXKHHE C IEJbIO
dbopmupoBaHus NpeACTaBICHUI 00 UaeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.



N3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWU HUTSHOIO W MPYKUHHOIO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUYKEHUS TeJa B XO€ KOJeOaHNl Ha yIIPYyTOM IMO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYXAOINX KOJIEOaHUM.

HccnenoBanre BIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KoJsiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxaromme 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IIEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHsS IMpU Pa3IMYHON (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO IMEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsxeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMUECKHE IMPOLECCHI: JJIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeEaay.

Hemoncmpayuu.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['enepaTop He3aTyXaIOMIUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJATbHbIE KOJIEOaHUSI.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpum mocienoBaTENIbHOM COENMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y CTpoicTBO U NPUHIIMI ASUCTBUSI TpaHChOopMaTopa.



Moniens TUHUY SIEKTPOIIEpEaaUn.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

N3yuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEIbHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHiTHOTO PE30HAHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbI.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJMHA BOJHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpPa)XCHHE, MpelIoMIIeHHE, MHTephEpEeHUUs |
U pakius.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IlymoBoOe 3arps3HEHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3TYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas oprieHTalnsi BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakims.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaoIEel CpeIbl.

TexHuyeckue ycTpoWcTBa U MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHA, TenedoH, CBY-neus,
yIIbTPa3ByKOBAs AMATHOCTHKA B TEXHUKE M METUITIHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT 4aCTOTHI KOJICOaHHIA.

Habmtoienue oTpaskeHus U MPEIOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habmonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

Habmtonenue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KoJieOaHUM.

HccnenoBanue  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
npesoMIIeHUE, oNspu3anus, Aupakuus, uHTepdepeHIus.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, npaKmuKym.



N3yuyeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTtpoeHue n3oOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHUE [UIMH BOJH IIPU NEPEX0JE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUSI.

ColOuparomie U pacceuBaroimiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (DPOKYCHOIO
pPACCTOSIHUSI TOHKOU C(hEepUYecKoil JMH3BI OT €€ TeOMETPUU U OTHOCHUTEIHLHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xon sy4a, MPOWENIIErO JUH3Y MHOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXKeHU TOYKM W OTpe3Ka MpPsIMOM B
COOMPAIOIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue mpubopsl. Paspemaromas cnocoOHOCTh. [71a3 kKak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenius cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOMOMEHUS MAaKCUMyMOB W MHHHUMYMOB B HWHTEpGhEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl KiiacCMYeCKHUX
UHTEeP(DEPEHIIMOHHBIX CXEM.

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

ITonsapuszanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xo/1a CBETOBBIX IIYYKOB 4YEpe3 ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenne nudppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHusI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHIINN JIa3ePHOTO U3IIYYCHUS HA IBYX IIEISIX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIIMOHHOTO CIIEKTPA.

N3mepeHune IrHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHUs CBETOJMOJA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpaszoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKpAIIECHUE JJTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOIIECChl: CITyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA00PATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBeCHOE TeIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
DOitamreitHa 11t potodaddexra. «KpacHas rpanuinay porosrddexra.

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

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JInuna BosHb e bpoins u
pasMepbl 00JacTH JIOKaJIM3alUuu JABWXKYyIleWcs 4actulbl. KopmycKyispHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATUYMK, TYHHEIBHBI MUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YE€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOeHUs aroMma. [lnmaHerapHas mozenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA APYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HabGnronenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHoz0 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnass moaens sanpa [eiizenOepra—lMBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaaunoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHUE paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexTt maccer spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE aCIEeKThl Pa3BUTHUS
AJIEPHON DHEPrETUKH.

Mertonapl perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangaptHoi Mmoaenu. KBapk-ritooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHpapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO QU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DjieMeHTHI ACTPOHOMUM M ACTPOPU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKIiaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (M3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAANOTENIECKOIIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaIbHbIN Ki1acc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounn CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky m xBazapbel. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKESHHUM JJIs1 OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3aus (CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JHBIX
CKOIUIEHUU.

Du3nvecKuil MPAKTHKYM.

Crnioco0bl n3MepeHus: (U3NYECKUX BEIMYMH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUIM (PHU3NYECKUX BEIHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
(bU3MYECKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslaenax «YUEHHYECKUU  HIKCHEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0o01marmnee NOBTOPEeHHUE.



O0o061enHre U cucTeMaTu3alus CoAep)aHus pa3fenoB Kypca «MexaHuKay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATIBHOM TEOPUH OTHOCHUTEIBHOCTW», «KBaHTOBas
busnka», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku U acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOU KapTUHE MUpPA, 3HAYECHHUE ONMCATEIIbHOU,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib (HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3E€H C Kypcamu
MaTe€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
NnO3HaHUA: FBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I POBast J1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NMPOEKUMM HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GYyHKIUNA. [Ipu3Haku mNOMOOHMS TPEYrOJIHLHUKOB,
OTIpeJIesIeHHE TUIONIA/IN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUpONE, KoJieOaTeIbHBIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIpU TNPOU3BOACTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JMArHOCTUKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIIOCA 3€MIIM, 3aJI€KHM MAarHUTHBIX PV,
boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTtop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUAN 3JIEKTponepeaad, 3JIEKTPOABUTaTeNb, pasap, pPaaAuoONpPpUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JMArHOCTUKAa B TEXHHKE,



IIPOEKLMOHHBIN arapar, BOJOKOHHAs ONTHKA, COJIHEUHAas OaTapesi, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAs DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXIAHCKOM  TO3ULMHM  OOYyYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMM  HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU JIESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKCHUSIM
POCCHUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

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

e OCO3HAHUE JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUMUBOTO OYIyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAs OCTETHUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K pa3IuIHbIM chepaM npo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3HKONW W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu U peain30BhIBaTh COOCTBCHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMoOOpa30BaHUIO B
o0nacTu GU3HKHU Ha TMPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECCKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OATBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

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

pacuIMpeHrue OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3MKe.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE UEHHOCTHM HAYyYHOU JEATEIbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYID M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OpMyIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBbIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIOITUXCS
MaTE€pHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHUSX PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUS:

BJIa/IETh HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznuecKoil HayKu;



BJaJIeTh  HABBIKAMU  y4e€OHO-HUCCIENOBATENbCKOM U MPOEKTHOU
JESITEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METO/I0B TTO3HAHWS,

BJIAQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYCHUIO HOBOTO 3HAHHS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyaJHU3WpOBaTh 3ajauy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoAuThb apryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHaJIM3UpPOBaTh IOJYYECHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHHWS 1O (QU3NKE B TPAKTUYECKYIO OO0JIaCTh
KHU3HEICITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nnopmanueii:

BJIAJETh HABbIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3UUECKOTO COIAEPIKAHMS
U3 MCTOYHHMKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpEeTalni0 UHPOPMAIUU Pa3IHuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMALIUH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIIOJIEHUEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJAEPKAHUS B Pa3IMUYHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMAlMKU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAIbHYIO (POPMY TPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUSA:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  IMPEUMYyIIECTBA  KOMaHIHOM  H
VHAMBUYaJIbHON pa0oThI;

BbIOHMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4yETOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

OpPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
NEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M KaXKJOT0 yYaCTHMKAa KOMAHJbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLUEHUBATH HUAEH C MO3ULUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPAaTErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATENIBHYIO  JESTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco0cTBOBaTh (DOPMHUPOBAHHMIO M TPOSBICHHUIO SPYAULMUA B 00JIaCTH
($U3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICICTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJB30BaTh MNPUEMBI pedieKCHHu MJi1 OLEHKW CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHHIKCHUIO;

NIPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JIEATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA;

MIPUHMMATh MOTHBBI M ApPryMEHTBI JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MPU3HAaBaTh CBOE MPABO U MPABO APYTHX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y 00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTCIUICKT, MIPEIOJIar oI
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh ~ TIOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOJS U3
CBOHMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro IPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHONICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemaTth KOH(MIUKTHI.

[MPEAMETHBIE PE3VJIbTATHBI



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

NOHMMAaTh POJAb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M JITHYECKOM cdepax [esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (U3UYECKON TEOpHUH B
dbopMHUpPOBaHUYU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

pa3nuyath YCJIOBHMS MPUMEHMMOCTH MojeNed (QU3MYecKuX Tel H
NpOLIECCOB (SIBJICHUI): HWHEpIMaNbHAasl CHUCTEMa OTCYETa, aOCOJIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE MajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
ynpyroe 1 a0COJIFOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIETH Ta3a, KUAKOCTU
U TBEPAOrO (KPUCTAILIMYECKOT0) TeNa, UACAIbHBIN ra3, TOUEYHBIN 3aps/l,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paszinyath YyCJIOBUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTAJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECChl U SBICHHS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpa3oBaHus ['amwies 1Jis CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI MUMITYJIbCca M MEXaHUYECKOU
DHEPruH, CBSI3b PadOTHI CUJIBI C M3MEHEHHEM MEXAHMUYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MHPU STOM  HUCIHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii [ anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJIbca U
MEXaHUYECKON 3HEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBaTh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIB3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHB MoJeKyIsipHON (U3UKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHS HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW DSHEpPruel TEIJIOBOTO JBWKEHHUS M KOHLEHTPALUEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJICHUS UICAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knaneipona, TmepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs SHEPIHHM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCIOIb30BATh
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs Menaeneesa—Kiranenpona,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBJICHHS, HCIOJb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKYU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsiaa, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3UINH 3IEKTPUUECKUX
IIOJIEH, NIPU ATOM YKa3bIBas YCJIOBMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LENA U JUId 3aMKHYTOM DJJIEKTpUYECKOM Ienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATH (PU3NYECKHE TMPOLIECCHl U SIBJICHUS, HCIOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHs, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3eMi€éil BONM3M €€ MOBEPXHOCTH,
HEeprust ynpyrod nedopmanuyd NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
OHEPrus WACATBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJISI TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLIMAI 3JIEKTPOCTATUYECKOIO IOJIH,
Pa3HOCTh  IOTEHLMANOB, JJEKTPOABIKYLIAs CWja, CWIa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa ILENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUsA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBI)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE W KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3aLUsl, HAIIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
OPYrol C  HCIOJIB30BAaHMEM  IIPSAMBIX  HW3MEPEHHM, IIPU  OTOM
KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHPOBATH pPE3YyJIbTaThl MOIYYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BBIBOABI IO pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ M3MEPEHUS, OLICHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh ImpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
HCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJauyd C SBHO 3aJaHHOM M HESIBHO 3a/JlaHHOU
(bu3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBedaroued TpeOOBaHUSIM 3ajlaud,
OpUMEHATh  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOJIb30BAaHUM MaTEMaTHUYECKHMX METOOB
pelIeHus 3a/1a4, IPOBOAUTh pacYEThl HA OCHOBAHUH MMEIOLIUXCS JaHHBIX,
aHANM3UPOBAaTh pPE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3yJIbTATOB;

pelaTth KayeCTBEHHbIE 3a/auyd, TpeOylollue MNPUMEHEHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3MYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

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

aHaJIM3UPOBATh U OLIEHUBATh MOCJEICTBUS OBITOBOM M MPOU3BOACTBEHHOM
NEATEIbHOCTH YEeJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JTOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JaJbHEWINEro pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



OPUMEHSTHh pa3jNyHbIe COcoObl paboThl ¢ MHbopManuen (GU3NIECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHUCKA, NepepalOTKM M NIPEIbsBICHUS y4yeOHOW WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPHUTHUYECKU
aHaM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHWH B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yU4eOHO-UCCIIE0BATELCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAMOHATIBHO PACTIPEACIATh ACATEIbHOCTD
B HECTaHJIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATHh BKJAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIUAIBHOCTIM (PU3UKO-TEXHUYECKOTO TIPOQUIIS.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIC pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKON cdepax NeATeIbHOCTH YeJIOBeKa, POib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTH YeNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTUH, 3HaYCHHE ONUCATENbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTETFHON M MPOTHOCTUYECKON (GYHKIUNA (PU3MUECKOW TEOpUH —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uku, poib (puznyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nuecKoil KapTUHE MHUpa, MeCTO (PU3HUYECKOM KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH MoOjeled (U3UYECKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M OJIHOPOJIHOE
MarHUTHOE TOJIsl, TAPMOHWYECKUE KOJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TIPYKUHHBIA MAaSTHUK, TAPMOHUYECKHUE BOJHBI, WJICATHHBINA
KOJIe0aTEeNbHbBIN KOHTYp, TOHKAas TMH3a, MOJIeTIC aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJICJIM CBETA;

pa3nuyarh yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OTrPaHUYEHHOCTh UCTIOIB30BAHUS YaCTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH AJCKTPOMATHUTHBIC MPOIECCHl M SBICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiaa, cwia Awmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKUuMH, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTYyJaThl  CHEIUAJIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAJIM3UPOBAaTh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, HCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA IS
doTodpdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TMPOIECCHl U SIBJICHUS, HCIOJIb3ys BEIWYWHBI:
HaIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIMS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIAS CHUJIAa CAMOMHAYKIHWH, SHEPrus MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SApa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBWYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHIYKIIUS, CAMOWHYKIMS, PE30HAHC, MHTEp(epeHIIHs
BOJH, Ju(pakuus, JIUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpakKeHHe,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OTPENENIATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBAEMOE IJIOCKUM 3€pPKajiOM, TOHKOU JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATAOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU H
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOIAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUUECKOU
cpele; IBIKEHUS HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJb30BAaHUEM TMPSAMBIX H3MEPEHUN, MPU STOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznyeckux BeIMYMH B BHIE TpadukoB C y4€TOM aOCOTIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JenaTb  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTH KOCBEHHBbIE M3MEpPEHHUs (U3MUYECKUX BEIUYUH, MNPU STOM
BBIOMPATh ONTHUMAIbHBIA METOJlT U3MEPEHUs, OLIEHHWBATh A0COJIIOTHBIC U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOAUTH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3bI;

OTKCHIBAaTh METO/BI TIOTYYCHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEAECHUU UCCIICIOBAHUI
B paMKax ydueOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 33JIaHHOU
(Gu3MYEeCKO MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MoOJeNu, OTBEYarolue TpeOOBaHUIM 3aladyd, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU  WCIOJNB30BAHMM MAaTEMATUYECKUX METOJOB pEUICHHsS 3ajad,
POBOANTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PELIECHUS C YUYETOM MOTYYEHHBIX
pe3yJbTaToB;

peliaTth KayeCTBEHHbIE 3a/Jauyd, TpeOyloulue MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3aeNnoB Kypca PU3UKU, a TAKKE WHTETPAIMN 3HAHUN U3 PYTHX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCy>kKJIEHHUI ¢ ONMOPON Ha N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH MpoLieccaMu, C
MO3UIMI 3KOJOTUYECKON O€30MacHOCTH, MPEACTABICHUI O pallMOHAILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAayKM M TEXHOJOTMM JUId JaJbHEUIIETO pPa3BUTUSA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MHpOpManuen (HU3HMUECKOTro
COJEpKAaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TE€XHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHBIE MH(DOPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHUKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMi0 M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

HPOSIBIISITH OpraHU3alMOHHBIE U N03HABATEIIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4E€OHO-UCCIEI0BATENCKUX padoT;

paboTaTh B TpyHIe C HCIOJIHEHUEM PAa3INMYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OLEHUBATH BKJIaJ KaXIOTrO W3
YYaCTHUKOB T'PYMIIbI B pELHICHUE pacCMaTpUBAEMOM MTPOOIEMBbI;

IPOSIBIISATE MOTUBALMIO K Oyayiiel npohecCUuOHATBHON AESITeTbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosanuectBo 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTuueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpon https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéproro Tena . : https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 hitps:/m.cdsoo.ru/f16b68d7
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
. bubnmnoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 ArperatHble cOCTOsIHUS BenlecTBa. Da3oBbie 14 1 bubnmnoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
41 ISKTpHIECKoe Mole 24 https://m.edsoo.ru/f16b68d7
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHi IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
bubmuorexa [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859¢f1
bubmuorexa [JOK
1.2 1 1
UICKTPOMAHHTHAS HHAY K 3 https://m.eds00.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bu6mmorexa [IOK
2.1 M 1
CXAHIICCKAC KONCOAIS 0 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 1
DNeKTPOMarHUTHHIE KONEOaHUS 5 https://m.eds00.ru/39859¢f1
)3 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
’ BOJIHEI https://m.edsoo.ru/39859f1
2.4 Onrruka 25 1 bubmorexa [JOK
https://m.eds00.ru/39859¢f1
Wroro no pazmeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢ef1

Uroro no pazgeny




Pa3znesn 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOM yajn3M 15 bubmmorexa LIOK
) PHyCKy AP Y https://m.edso0o.ru/39859f1
bu6mmoreka [IOK
4.2 o 5
1M aToMa https://m.edsoo.ru/39859¢f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubnuorexa [JOK
) YaCTHI] https://m.edso0o.ru/39859f1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazgen 6. PU3HUECKHIN MIPAKTUKYM
. bubnuotexa [JOK
6.1 PusHeCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexka [JOK
’ NeSITeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edsoo.ru/39859¢ef1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Wroro no pazmeny 15
PesepBHoe Bpems 5 bubmmorexa [TOK
PBHOE BP https:/m.edsoo.ru/39859f 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 165 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
! ®wusuka — pyHAaMEHTATFHAS HayKa O | Bbu6motreka [JOK
pUpoLE https://m.edsoo.ru/1beef346
) Hayunslit MeTO IO3HAHUSA U METOABI | bubnuoreka [IOK
UCCIIeIOBaHMS (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MpoOLIECcCe
P P P bubnuoreka [{OK
3 Mo3HaHus pupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (PU3UKe
4 Crioco6b1 u3MepeHus (PU3NIECKUX | bubnmnoreka HOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU | bubmuoreka [IOK
COBPEMEHHOM HAYYHOM KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B [IPAKTHUYECKOMN AESITETbHOCTHU JTIOAEH
Mexanunueckoe asuxenue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHU4eCKoro aBuxeHus. [Tpsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1aul MEXaHUKH
8 Paaguyc-BekTop MarepuaibHOM TOUKH, 1 bubnmnorexa [JOK




€T0 IMPOCKIMKU HAa OCHU KOOpJAMWHAT.

Tpaekropust. [lepemenienune. CKOpocTb.

Hx npoexknuu Ha OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduueckoe onucanue

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

bub6nmoreka [IOK

? PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBI>KECHUS

10 CroxxeHue nepeMereHnii 1 CKopocTei. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. Bbu6mmoteka [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MIPSAMOJIMHEMHOTO IBU>KEHHUS C bubmmorexa LIOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 C¢BOOOIHOTO MaeHNA. 3aBUCUMOCTD bu6nunorexa LIOK
KOOpIUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHHU U UX IpapuKu

14 JIBukeHue Tena, OpOIIeHHOTO O] bubnuoreka [{OK
YIJIOM K TOPH30HTY https://m.edsoo.ru/71cbb4£5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
110 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs

15 ckopocTs. [Iepuon u yacrora. bubnmorera LHOK

https://m.edsoo.ru/33196fbe
[lenTpocTpeMUTENBHOE U MIOJTHOE
YCKOpEHHUE
16 KonTtponbHas pabora o Teme bubnworexa LHOK

https://m.edsoo.ru/1242£32¢




"Kunemaruka"

IIepsblit 3ak0H HproTOHA.
WuepuuanpHbple CUCTEMBI OTCUYETA.

bubnunorexa LIOK

17 [Tpuniun oTHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9¢4a64
HewnHepuunanbHble CUCTEMBI OTCUETA
13 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubnmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3aKkoH bubanorexa [JOK
Hrrotona https://m.edsoo.ru/57dbas505
[Ipunuun cynepro3unuu cuil. Pemenue Bu6morexa LIOK
20 3a/1a4 Ha IPUMEHEHNE 3aKOHOB
https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHON 1 buGnuorexa [IOK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
2 Cuita TS)KeCTH U YCKOPEHHE bubnmnorexa [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
bubnunorexa LIOK
24 Cua ynpyrocti. 3axon I'yka. Bec rena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BuabI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CUJIbI CONIPOTUBIIEHUS CPE/IbI https://m.edsoo.ru/2cb29676
26 HaBnenue. I 'napocrarnueckoe but6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 [TocTynarensHOE U BpalaTeibHOe bubmuoreka [JOK
JIBHJKEHUE TBEPOTO TEa https://m.edsoo.ru/2b95d57e
73 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
BpauieHus. [1inedo cubl https://m.edso00.ru/653d3459
CrnosxxeHue cuil, IpUI0KEHHBIX K
29 TBepAOMYy Teiny. LleHTp Tsokectu Tena. Bu6mumotexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
bubnunoreka LIOK
30 Pemerre saxa< https://m.edsoo.ru/dc1caacO
31 KonTtponpHast pabora o Teme Bbu6moreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynsc MaTepuanbHOM TOUKH,
1 CHUCTEMBI MaTepHAIIbHBIX ToueK. LleHTp bubnmnorexa [JOK
Macc CUCTEMBbI MaTepUaIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBUKEHUU IIEHTPA MacC
NMiynbC crilbl 1 I3BMEHEHHE UMITYJIbCa
33 Temna. 3aKOH COXPaHEHUsSI UMITYJIbCa. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHKEHUE
MoMeHT uMItysbca MaTe€pUaIbHON
34 touku. [IpencraBnenue o coxpaHeHun bubmuoreka [IOK
MOMEHTAa UMITyJIbCa B IIEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Pemerue 3anau https://m.edsoo.ru/f7706d63
36 Pabota cuibl Ha MaJIOM M Ha KOHEUHOM bubnuoreka [{OK

nepemenienn. [ padpuueckoe

https://m.edso0.ru/913974c7




MIPEICTABJICHHE PAOOTHI CHITBI.
MorHocTs CHJIBI

Kunernueckas sneprus. Teopema 06

. bubnuorexa [JOK
37 W3MEHEHUU KMHETUYECKON YSHEPTUH
. https://m.edsoo.ru/9a5e2e74
MaTepHaITbHOU TOYKH
IToreHinanpHble U HEITOTEHIIUAILHBIE
38 cuisbl. IloTeHnmansuasg sueprusa. Bropas buGnuorexa [IOK
' privt. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKopocThb. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI C
39 A3MEHEHNEM MEXAHNYECKON DHEPTUU buGnuorexa [IOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON dHEPTrUun
Yupyrue u e e CTOJIKHOBEHHS.
40 Yy E:;eHHe BeyH If }.],'IFJ'II/I JIST UAeaIbHON bubnnorexa [IOK
P PHYJII AU B hitps://m.cdsoo.ru/f30f43b6
SKUIKOCTH
41 KonrtpomnsHas pabota no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBiieHUI 0 IPUPOJIE
P PP bubmmoreka IIOK
42 TermnoThl. OcHoBHEIE nToI0keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABMKEeHNE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPALIX TEJI. XapakTep IBWKECHUSA U bubnmorexa LOK
P L P p https://m.edsoo.ru/c44d02e2
B3aMMOIEHCTBHUSA YaCTHUI] BELIECTBA
Macca u pa3Mepsl MOJIEKYT (aTOMOB).
P P ya ( ) bubmuorexa [JOK
44 KoymuecTBo BemecTBa. IlocTossHaas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TerioBoe paBHOBECHE. bubnmnorexa [JOK




IlIkana Lenbcust

https://m.edso0o.ru/0070d493

46 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/1531abas
. bu6nmoreka [IOK
47 WneanpHblii ra3. ['a30BbIe 3aKOHBI hitps://m.cdsoo.ru/1deb2367
43 VYpaBuenue Menaeneena-Knanelipona. bubmuoreka [JOK
Pentenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TeMriepaTypa. 3aKoH bubmmoreka [JOK
JlanpTOHA https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
NOCTOSTHHBIM KOJMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuaeckoe nmpencraBiaeHue Bu6morexa [IOK
51 M30IIPOIIECCOB: U30TEPMa, U30X0pa,
https://m.edsoo.ru/1344327b
n3zobapa
bubmmoteka IIOK
32 Octosroe ypasnenne MKT https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
>3 Pemenme sana- https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHel KHHEeTHYECKON SHepruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIMJIOBOTO JIBFKCHHS
€€ yacTuil
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o teme "OcHoBel MKT" https://m.edsoo.ru/09d 12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamudeckas cucTeMa. 3a/laHne but6mmorekxa [IOK




BHeIHUX ycnoBuit aiist TJ[ cuctemsl.
Bnemnue v BHyTpeHHUE TapaMETPHI.
[Tapamerpsr T/] cuctemsl Kak cpegHue
3HAYCHUS BEJINYMH, OIIMCHIBAIONIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hy.]'ICBOG Ha4yajl0 TCpMOJAUHAMUKU.

bub6nmoreka [IOK
58 Camonpoun3BoJibHas pesaKca T
MOTIPOHSBOTLHAA Pt st TA https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb uieaqbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIIOBUS
. https://m.edsoo.ru/29355001
MIPUMEHUMOCTHU STOH MOJIEIH
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
61 OJTHOATOMHOT'0 UIIEAJILHOI'O Ta3a. bu6mmoreka IIOK
KBasucraruyeckre u HeCTaTUYECKHE https://m.edsoo.ru/acScacl5
MIPOIIECCHI
OnemeHTapHas paboTa B
& TepMoanHaMuKe. Beraucienue padoTs bu6nunorexa LIOK
1o rpaduky mnpouecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Tennonepeaada Kak crnoco0 U3MEHEHUs
63 BHyTpeHHel sHeprun T/l cuctemsl 6e3 bubmmorexa [IOK
yIP P https://m.edsoo.ru/3d734561
COBepIUIeHHS pabOTHI
64 KoHnBek1ysi, TennonpoBoaHOCTb, bubmuoreka [JOK
HU3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KonuuectBo TemnoTsl. TenmnoéMKOCTb but6mmoreka [IOK

Tena. Y 1eapHas U MOJISIpHAs

https://m.edsoo.ru/7ba67355




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAHUSI TOTLJIMBA

66 Pacuér xonu4yecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 amuabaTHOM mpoIiecce. bubnmnoreka HOK
[IepBblii 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TemioTe! u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTruu bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
T/l cuctemsl
BTopoii 3ak0OH TepMOIMHAMHKH IS
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubnuoreka [{OK
nporeccoB. HeoOparumocTth https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIIOBBIX bubnunoreka LIOK
MamuH. KITJ] https://m.edsoo.ru/2e945513
71 Maxkcumansuoe 3Hauerue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
2 Pemenne 3anay https://m.edsoo.ru/b3efal 8b
DKOJIOTHYECKUE aCTIEKThI
7 HCIIOJIL30BAaHUS TEIJIOBBIX JBUTaTEIICH. bu6nmorexa LIOK
TeroBoe 3arpsi3HEHUE OKPYKarOIIEen https://m.edsoo.ru/9867aaa7
cpenbl
bubnunorexa LIOK
4 Pemerve 3a1as https://m.edsoo.ru/c8c70432
O0001IeHne 1 cucTeMaTU3aINs 3HAHUI
bubnunorexa LIOK
75 no teme "Tepmonunamuka. TermoBbie

MAaInuHb!"

https://m.edsoo.ru/28d62b3f




KonTponbhas pabota no teme

bub6nmoreka [IOK

76
"Tepmonunamuka. TeniaoBbie MalIUHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHIECHCAIUSL.
77 I/Iclr)[a egne U KUIleHue. Y nejabHas buGnuorexa [IOK
p ' https://m.edso00.ru/6f8e6777
TEIJI0Ta MapooOpa3oOBaHM
Haceplmiennplie 1 HEHACHIIIIEHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTE ILJIOTHOCTH
U JABJIEHUS HACBIIIEHHOIO Iapa OT
p bubnunoreka LIOK
78 TEMIIEPATYPhI, UX HE3ABUCUMOCTH OT
. https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
ABJICHUS B )KUIKOCTH
79 Brnaxxnocts Bo3ayxa. AGCOIIOTHASA U Bbu6motreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubamorera LOK
p ) P https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[InaBnenue u KpucTaUIM3aIUA.
bu6nunorexa LIOK
82 YV nenbHas TEMI0Ta IIJIaBICHHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
edhopMay TBEPIOTO TENIA.
Aedop P bubmuorexa [JOK
83 Pactsxkenne u cxatue. Casur. Moaynb
. https://m.edsoo.ru/dalaabl0
FOwnra. Ilpenen ynpyrux nedopmanuit
TennoBoe paclIMpeHue KUIKOCTEN U
N bubmuorexa [JOK
84 TBEPBIX T€JA. AHTAPMOHU3M TEILJIOBBIX

KoJIeOaHMI qacTull BEIICCTBA

https://m.edsoo.ru/7baSedf2




25 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
nepexogax https://m.eds00.ru/97a0672f

bu6nmoreka [IOK

86 VYpaBHeHue TerIoBoro 6agaHca

P https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 Pemenue 3ana

HICHHE sa/ad https://m.edsoo.ru/Sab7f40d
[ToBepxHOCTHOE HATSKEHHE.

28 Kanunnspueie snenus. JlaBiaenue noj bubnuoreka [{OK
VCKPHBIICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o011eHre U cucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o TemMe "ArperarHble COCTOSIHUS
" https://m.edso00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbhas pabota no Teme
90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA bubmorexa LIOK
P | - ' https://m.edsoo.ru/7dc2a739
®dazoBbIE NEPEXOBI
DneKkTpu3anus Tei U €€ MpOosiBJICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmuorexa [IOK
JJIEKTPUYECKUX 3apsaa0B. [IpoBogHUKY, https://m.edsoo.ru/1aff445f
JTUDIIEKTPUKU U TIOTYTTPOBOTHUKU
DneMEeHTapHBIN AIEKTPUUECKUH 3apsi.

92 3aK0H COXpaHEHUS AIEKTPHUIECKOTO bubmorexa HOK

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

93 B3aumopeiictBue 3apsioB. ToueuHbie bubnmnoreka [JOK
3apsanel. 3akoH Kynona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

94 Pemenne 3amau https://m.edsoo.ru/6b87ecS5a

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




Onektpuueckoe noiie. Ero neiicteue Ha

bub6nmoreka [IOK

95
DIIEKTPUUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [Tpo6usiit 3apsa. Jlunuu bubnmoreka [JOK
HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OIHOPOOHOE IEKTPUUYECKOE T10JIE
[TorennmanbHOCTD

97 3JIEKTPOCTATHYECKOTO MoJsl. Pa3HOCTH bubmorexa LIOK

P ' https://m.edsoo.ru/80021447
MOTEHIIMAJIOB U HAIIPS)KEHUE
[loTenuuaneHas 3Heprus 3apsia B
98 AJIEKT OCTaTI/I‘IGCKOI\I/I) noiie Ii_IOTeHIII/IaJI bubmorexa LIOK
P ' https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HAPSKEHHOCTHU OJISL U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmmorexa LIOK
P I a https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO TTOJIS

100 [TpuHIMI Cynepno3uLH bubmuoreka [IOK
JJIEKTPUYECKUX TIOJIEN https://m.edsoo.ru/Ocfe4abe

bu6mmoreka IIOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsana. Ilone bubmmnoreka HOK
PABHOMEPHO 3apsKEHHOU cepbl https://m.edsoo.ru/b297b5c¢3
ITone paBHOMEPHO 3apsiKEHHOTO MO

103 00Bvémy mapa. [lone paBHOMEpHO Bubmmorexa [IOK

y 13 ) p N p https://m.edsoo.ru/f7a665¢ee
3apsKEeHHON OECKOHEYHOM IIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM bubmuorexa [IOK
noJie. Y CJI0BUE paBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMBIEKTPUKHY U ITOJIYIIPOBOJHUKY B bu6muoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s




Konaencarop. 21eKTpoEMKOCTh

bu6nmoreka [IOK

1 ' ..
06 Komnencatopa. JNCKTPOSMKOCTS https://m.edsoo.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coequHEHNE bubnmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunorexa LIOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsKEHHOT0 KOHJIEHCATOpa bubmorexa [IOK
p p A P https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
111 JIBro>keHue 3apsiKEHHOW YacCTHUIIbI B bubnuoreka [IOK
OTHOPOJHOM 3JIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemienue 3agau
113 O0001eHne U cUCTEMaTU3aLNS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0o.ru/5752603f
114 KonrponbHas pabora no reme bubmuoreka [IOK
"DnekTpuueckoe mosue" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIIECTBOBAHHUS ITOCTOSIHHOTO bubmorexa HOK
v https://m.eds0o.ru/233311b5
AIIEKTPUIECKOTO TOKA
but6mmorekxa [IOK
116 Hcro oka. Ha enue u JJ[C
roumiki Toka. Hanpsxeriie i 91 https:/m.edso0.ru/0839a1 15
17 3akon OMa 11t yJacTKa IeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTb COITPOTUBIICHUS bubmuoteka [IOK

OIHOPOJHOIO IMTPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51




JJIMHBI ¥ TUI0IaAn IIOIMEPEYHOIO

CceUYeHUs
119 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bubnunorexa LIOK
Pemenue 3amnau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapauIeIbHOE, bub6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuért pa3BeTBIEHHBIX ANEKTPUUECKUX bubnmnoreka HOK
nenei. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
122 | Pemene sanax ﬁtltfsj?;f:;;gg/lgsslmw
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
[xoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmmoreka [JOK
124 | Pemere sanax https://m.edsoclfru/676lbef
MOITHOCTD IEKTPUUYECKOTO TOKA.
125 TenmoBas MOIIHOCTB, BeIACIIEMAs Ha bubmmorera OK
https://m.eds00.ru/99750a6f
pe3ucrope
bubmuoreka [JOK
126 Pemenme saxa- https://m.edsofru/eb72f024
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubmuorexa [IOK
WCTOYHHUKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmnoreka [JOK
AIIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40tb
bubnmnoreka [JOK
129 Pemenmne 3anax https://m.edsogru/3580b679
bubnmnoreka [JOK
130 MomHoCT: MCTOUHMKA TOKA https://m.edsogru/aanS 1d8
131 KopoTkoe 3ambikaHue bubmuoreka [JOK




https://m.edsoo.ru/546£5632

132 KonaeHncarop B ey IOCTOSHHOI'O TOKa bubmmorexa [OK
A pEH https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
133 Pemenue 3ana
HICHHAE SaAat https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [JOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo Teme "IlocToSSHHBIN bubnuoreka [{OK
ANEKTPUUYECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBIII bubnunoreka LIOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMAaTH3allis 3HAHUI
137 110 Teme "I10CTOSHHBIN JIEKTPUUYCCKUM bubmorexa [IOK
" p https://m.edsoo.ru/bfd7a050
TOK
138 KonrponbHas padora no reme bubmuoreka [IOK
"TTocTOSIHHBIN ANEKTpUYECKUil TOK" https://m.edsoo.ru/1885ddf1
DneKkTpudecKas IpoBOIUMOCTh
139 aSJ'II/I‘ll:)HBIX BE efTB DNEKTPUUYSCKUMN bubmorera [OK
p B ) p https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXMpOBOAMMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax M
140 acIiaBax dJIEKTPOJUTOB. 3aKOHBI bubmmorera [OK
P P ‘ https://m.eds00.ru/4b423491
®dapanest 15 JIEKTPOIU3a
but6moreka [JOK
141 DneKTpuYecKHil TOK B razax. [lna3zma
P https://m.edso0.ru/92d92f76
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubnuotexa [JOK
Bakyymabie nmpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmuoteka [IOK

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[omynpoBoAHUKOBBIE TPUOOPHI

bubnmoreka [IOK
https://m.edsoo.ru/83622200

145

146

147

148

149

Pu3N4eCKU IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKa U HANIPSKEHUS
B LI€NIY [IOCTOSIHHOT'O TOKA ITPHU MIOMOILU
AHAJIOTOBBIX U IU(POBBIX
HU3MEPUTEIIbHBIX PUOOPOB" WK
"3HaKOMCTBO C IUPPOBOI
nabopaTtopueii 1o ¢pusuke. [Ipumepsr
u3MepeHus: GU3NYECKUX BETUYHH MIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKCHHUS
C IIeJIbI0 OMPEIEIeHNUSI MTHOBEHHOM
ckopocth"

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHune yCKOpEeHHUs TpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUM 110 HAKJIOHHOW IJI0CcKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITYTH
OT BPEMEHU NPU PABHOYCKOPEHHOM
JIBIDKCHUH"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydenue ABUKEHUsS
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME

"N3y4yeHue ABUKEHUS Tela 110
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJTYJIIO

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

bu6nmorexa LIOK
https://m.edsoo.ru/6960b6ef

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

bubanoreka LJOK
https://m.edsoo.ru/bcf53514
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ckopocthio" wim "MccnenoBanue
3aBUCHMOCTH TIepro/1a oOpareHus
KOHHUYECKOIO MAasTHUKA OT €T0
napamerpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"NU3Mepenne paBHOJACHCTBYIOIIEH CHJTBI
IpY ABIKEHUH OpycKa Mo HAaKJIOHHOU
mwiockocTy" wnu "lIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JABUKECHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHOE PACCTOSIHUE OT €ro Macchl"

bu6nmoreka [IOK
https://m.edsoo.ru/0b34db84

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3NHOBOM 00pa3sIe, OT uX
nepopmanun" unu "M3ydenne
JIBUKEHMS CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
650K"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue koappuiienta TpeHus no
BEJIMYMHE YTJIOBOrO KO3 puimeHTa
3aBucumoctd Frp(N)" win
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C IIEpEMEHHBIM
KO3 UIIMEHTOM TpeHUs" WIn
"U3ydyeHue IBH>KEHUS rpy3a Ha Baly C
TpeHuem"

bu6mmoteka IIOK
https://m.edsoo.ru/b55b81al

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

153

Du3n4eCcKuil IPAKTUKYM 110 TEME

bubnunotexa LIOK




"UccnenoBanue ycioBUH paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "Konctpyuposanue
KPOHILUTEHHOB U pacuéT cuil ynpyrocru"
wiu "M3ydeHune ycToiunBoCcTH
TBEPJOTO TeJla, UMEIOIIEro IUIOIAab
onopsI"

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

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHne UMIrysibca Tena mno
TopMo3HOMY nyTu" unu "U3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIHN
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
wim "HMccnenoBanue coxpaHeHus
UMITyJIbCa MPU YIIPYTOM
B3aumoeiicteun" wiu "M3mepenue
KMHETUYECKON IHEPTUH TeJa Mo
TOPMO3HOMY ITyTH"

bubnuoreka [IOK
https://m.edsoo0.ru/8561b28e

155

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUYECKOTO Mpoliecca
(pexoMeH/10BaHO MCIIOIb30BaHHE

1 poBoi 1abopaTopun)" uin
"N3ydyeHue n30XopHOro nporecca’ uium
"N3yuenne nzobapHoro npouecca' uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

bu6mmoreka IIOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue yaenbHoil TernaoéMkoctu"
nn "UccnegoBanue npouecca

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHMS BelllecTBa" WU
"HccnenoBanue aquabaTHOTO
npouecca" win "N3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TeMrepaTypbl KUTICHUS )KUAKOCTEH"

157

158

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHne 3aKOHOMEPHOCTEN
WCTIApEHUs KUIKOCTEH" Uin
"N3mepeHune yaeabHOM TEII0ThI
raBieHus abaa" win "Usyuenue
CBOMCTB HAaCBIIICHHBIX ApOB" MU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa MacChl MapoB B
nomernienuun". M3mepenue
Ko3(uIIMeHTa TOBEPXHOCTHOIO
HaATSDKEHUS

Du3HYEeCKUN IPAKTUKYM I10 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3IIy4eHHS CBETOAMOAA" UITN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
cojeprKallel KoHaeHcaTop' uim
"Pacnipenenenue pazHOCTH
NOTEHLNAJIOB (HaNpsKEHUs ) IPU
NIOCJIEI0BATEILHOM COEINHEHUHN
KOHJIEHCAaTOpoB"

bubnunoreka LIOK
https://m.edsoo.ru/6bla23b5

bu6mmoreka IIOK
https://m.edsoo.ru/ec424377

159

®u3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBaHue CMEIIaHHOTO

but6mmorekxa [IOK
https://m.edsoo.ru/2b179d98




COCIMHEHUS PE3UCTOPOB" MU
"N3MepeHue yAaeabHOro COPOTUBICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"Habnronenue annekrponuza’ win
"N3mepenue 3apsiia 0JHOBAJIEHTHOTO
noHa" win "MccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTH COINPOTUBIICHUSA https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJIBT-aMIIEPHOM
XapaKTEePUCTUKHU auoaa"
PesepBueiil ypok. O0001mEHNE U
161 CI/ICTIe)MaTI/I?,ZII;I/I?I 3HAHUH 110 TEME Bubmorexa [IOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
Pesepsurrii ypok. O0001I€HHE 1
162 CI/ICTIe)MaTI/I?,ZII;I/IfI 3HAHUH 110 TEME Bubmorexa IIOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBHbIil ypok. O000IIEHNE
163 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 110 TEME Bubmiorexa IIOK
" " https://m.edsoo.ru/0f9752ac
Crartuka TBEpIO0ro Tea
PesepBHbIil ypok. O000IIEHHE U
164 CI/ICTEM&TI/BZII_:I/I}I 3HAHUH 110 TEME BrbmroTexa [IOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHIE U
165 CHCTEMAaTHU3alLMS 3HAHUH T10 TEME but6mmoreka [IOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

166 cUCTEMATHU3AIUA 3HAHUH 10 TEME 1 bubnmnorexa LHOK
H https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TeniaoBbie MalIUHbL"
PesepBHbIil ypok. O0001ICHNE U
167 CHCTEeMaTU3alMsl 3HaHUH 10 TeMe | bubnuorexa [JOK
"ArperaTHbl€ COCTOSIHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexon"
PesepBurblii ypok. O0001I€HIE U
P 7P . bubnuorexa [IOK
168 CHUCTEMAaTH3alMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHNE U
169 CI/ICTIe)MaTI/BZp WS 3HAHUH 110 TEME 1 buGnuorexa [IOK
" If . " https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN TEKTPUUECKUNA TOK
PesepBubiil ypok. O0001mEHE U
170 CI/ICTIG)MaTI/BZp ns 3HaHui 110 Teme "Toku 1 bubnnorexa [IOK
I " https://m.edsoo.ru/cc7681d4
B Pa3UYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne ara ungpoBbie
Tema ypoka Kourpoubnble IIpakTHyeckue A p
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcnl
B3anmoneiicTBre NOCTOSIHHBIX
1 MarHuTOB U ITPOBOJTHUKOB C TOKOM 1 bubmorexa [IOK
POBOA ' https://m.edsoo.ru/487a8593
MarnutHoe nosie. ['unoreza Ammnepa
BekTop MarHMTHOM MHIYKITUH.
2 [Ipun plxm CynepIio3u I/IZ MarHUTHBIX 1 bubmorexa HOK
p UH yrep t . https://m.edsoo.ru/4clabccb
nosiei. JInHuKM MarHUTHOM MHIYKIIMH
3 MarunuTtHoe 1oJe NPOBOJHUKA C 1 bubanorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIEHUE U | bubmmnoreka HOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. | bubnmnoreka [HOK
DNeKTPOU3MEPUTENHHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBileHUE U
7 MOAyIb. JIBI>KEHUE 3apsKEeHHON 1 bubmuorexa [IOK
YaCTUIIEI B OJTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJjue
bubnunorexa LIOK
8 Pemenne 3ana 1
HHeHH at https://m.edsoo.ru/504e98c7
bubmuoreka [IOK
9 Pa6ota cusl Jlopeniia 1 nommorexa [

https://m.edsoo.ru/d518bedb




bubnmoreka [IOK

10 P
CHicHAe sajad hitps://m.eds00.ru/93617bd9
MarauTHOE MoJ¢ B BEIIECTBE.
11 deppomarteTuky, napa- u bubnmnorexa HOK
pp > 1ap https://m.eds00.ru/30ff9608
IMaMarHeTUKA
OCHOBHEBIE CBOMCTBA
12 dheppomarnerukoB. [Ipumenenune bubmorexa HOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
rone" https://m.edsoo.ru/5b55¢307
14 Pemenue 3anau mo teme "MarautHoe bubnunoreka LIOK
mmone" https://m.edsoo.ru/41c4ae8a
SIBneHne IEKTPOMAarHUTHOM
15 HUH nu. IToTok BekTOpa MarHuTHOU bubnnorexa [IOK
AYKIHH. p https://m.edsoo.ru/b3efalcl
WHTYKIAH
bu6nunorexa LIOK
1
6 OAC nanyin https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIINU bubnmnorexa [JOK
QDapanes https://m.edsoo.ru/ab6dec188
18 Buxpesoe anekrpuueckoe nose. Toku bubnmnoreka [HOK
dyko https://m.edsoo.ru/15abe 140
19 OJIC uHAYKINY B ABUKYITAXCS bubnmnoreka [JOK
IIPOBOAHUKAX https://m.edso0.ru/0235cc02
bubnunorexa LIOK
2 P
0 CILICHHE 3a7ad https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IT JI
PaBuIo JleHia https://m.edsoo.ru/bbc22726
22 WnnykrusHocts. KaTymika bu6muoreka [JOK




HWHAYKTUBHOCTHU B LECIIH ITOCTOAHHOI'O

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

TOKa
” Asnenue camonnaykuuu. IC bubmmoreka [JOK
CAaMOUHIYKUHUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO MOJIsl KATYIIKU C bubnmnoreka HOK
TOKOM. DJIEKTPOMAarHuTHOE I0Jjie https://m.edsoo.ru/b3cOad11
bub6nmoreka [IOK
25 Petmcrte saza https://m.edso0.ru/8869d2b
2% O06001IeHNEe U CUCTEMATU3AIIHS bubnuoreka [{OK
3HaHUU 10 TeMe "DJIeKTpoinHaMuKa" https://m.edsoo0.ru/76484025
7 KonTponbhas pabota no teme bubmmoreka [JOK
"DnexkTpoguHaMuka" https://m.edsoo.ru/8ae09b98
Koneb6arenbnas cuctema. CBoO0AHBIE
28 KoseOaHus. 'apmoHnyeckue bubmorexa LIOK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 Kunemarnueckoe U TUHAMHUYECKOE bu6nunorexa LIOK
OTIMCaHKE KOJIeOaTeIbHBIX IBHKCHUHN https://m.edsoo.ru/87ce9498
DHepreTudeckoe onrcanue. BoiBo
JTUHAMHAYECKOTO OMHUCAHUS
30 rapMOHHYECKUX KOJIeOaHUI U3 UX bubmmorexa LIOK
https://m.edsoo.ru/e3¢99692
JHEPreTHIECKOTO U KHHEMATHIEeCKOTO
OMHUCaHUS
. bubmuoreka [{OK
3 AmmnnTyza u pasa Koneoanmii https://m.edsoo.ru/7a0c439a
[Tepron 1 yacToTa KOIeOAHHIA.
1 [Teproa ManmbIx cBOOOTHBIX bubnunorexa LIOK

KoJIe0aHUIT MaTEMATHYECKOTO
MasTHUKA. [leproa cBOOOTHBIX

https://m.edsoo.ru/e0399319




Koje0aHuil IPYKUHHOTO MasTHUKA

3aryxaromue KoieOaHusl.

bubnunorexa LIOK

33
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09

bubnunoreka LIOK

34 ABTOKOJIEOA

BTOROIChamA hitps:/m.edsoo.ru/6add2644
bubnunoreka LIOK

35 Pemrenue 3anau https://m.edsoo.ru/addeec71

https://m.edsoo.ru/756123c5
Vpok-koH(pepeumus "Mexannueckue
36 K(f)ﬂe6aHI/I$([b BpM 3BIKAJIBHBIX Bubmiorexa OK
'}'/ https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O000I11IeHIE U CUCTEMATU3AIUS
. " bubnuoreka [{OK
37 3HaHU 110 TeMe "MexaHnueckue
https://m.edsoo.ru/eb84182f
KoJieOanusa"

38 DNeKTPOMarHUTHHIE KOJEOAHMUS. bubmuorexa [IOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTATY BT

39 3apsiga KOHAEHCAaTOpa ¢ aMIUINTYION bubmiorexa LIOK

PANE KORA P A hitps://m.edsoo.ru/093f9af1
CHUJIBI TOKA B KOJIEOATEIIHHOM KOHTYpPE

40 3aKOH COXpaHEHUsl SHEPTUHU B bubnnorexa [JOK
uJealbHOM KoJieOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromme 3IEKTPOMarHuTHEIE

41 KOJ‘I}:gaHI/IH Brn >1<p €HHEbIE bubnmorexa LOK

’ YI https://m.edsoo.ru/5¢668619
ANEKTPOMArHUTHBIEC KOeOaHus
[IepemenHsbIit TOK. Pezucrop u
42 KOHJICHCATOP B LICIH IIEPEMEHHOTO bubnmorexa LOK
A pBI p hitps://m.eds0o.ru/34836152
TOKa
43 Kary1ika HHIYKTUBHOCTH B LIETIH bubnuotexa [JOK




IMEPEMEHHOI'O TOKaA

3axoH OMa 1 JIEKTPUYECKON Lienn

https://m.edsoo.ru/cfa307af
bubnunorexa LIOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MOo1mHOCTb IEPEMEHHOI0O TOKA.
45 AMIUITUTYIHOE U JEUCTBYIOIIEE bubnmorexa HOK
e A yrom https://m.edsoo.ru/lcac6cdc
3HAQUYE€HHUE CUJIbI TOKA U HAIPSIKEHUS
46 Pe3onHanc B 3JIEKTPUUECKON IIEITA Bubmaorexa ITOK
P t hitps://m.eds00.ru/087506df
bubnunoreka LIOK
47 Pemrenue 3ana
tHeH st https://m.edsoo.ru/al6836a4
Wneansuenif Tpancopmatop.
48 IIpousso CTBI(: neq)e paqa I/Ip Bubmiorexa OK
p a - TTepedl % https://m.edsoo.ru/f97418ae
OTpeOIIeHUE IIEKTPUICCKON YIHEPTHH
DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBT J; I/ICHOJ‘II)SOlfaHI/Iﬂp Bubmiorexa IIOK
YARTYP 5 hitps://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCETHEBHOM
SKU3HU
bu6nunorexa LIOK
50 Pemenue 3ama
HHerH st https://m.edsoo.ru/ee6677ed
bu6mmoreka IIOK
51 Pemrenue 3ana
HeH st https://m.edsoo.ru/7cab59{8
O0001IeHre 1 CUCTEMAaTU3 AN
52 3HaHUH 110 TeMe "DJIEKTPOMAarHUTHELIE bubmmorexa LIOK
! P https://m.eds00.ru/401024a9
Kose0anus
53 MexaHH4eCKHEe BOJIHEI. bubnunorexa LIOK
XapaKTEepUCTUKNA MEXAHUYECKHX BOJIH https://m.edsoo.ru/a58e109f
54 CaolicTBa MEXaHUYECKUX BOJIH bubmuoreka [{OK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKTepUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 Wudpassyk u yiaprpa3Byk. Lllymosoe bubnuoreka [JOK
3arpsI3HEHUE OKPYKAIOILEH CPeJIbl https://m.edso0o.ru/7380038f
bu6nmoreka [IOK
57 P
CHICHHE SaAat https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMarHUTHbIE BOJHBI. bubanorexa [JOK
N3nydenue 371eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus EKTPOMATHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana >eKTpOMarHUTHHIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHue IeKTpOMarHuTHBIX
https://m.edsoo.ru/49be1f9%
BOJIH B TEXHHKE U OBITY
[IpuHUMIBI paIUOCBSI3U U
61 TeneBuAcHU. Paguonokammus. bu6nmorexa LIOK
DNeKTpOMarHuTHOE 3arpsi3HEHNE https://m.edsoo.ru/9f96f1f8
OKpY>Karollen cpeibl
2 KonrtponbHas pabora no Teme bubmuoreka [IOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NMPSAMOJIMHEINHOTO bubmuoreka [IOK
pacmpocTpaHeHUs CBETa https://m.edso00.ru/f9566406
Pemenue 3agau Ha npUMEHEHUE
. bubnuotexa [JOK
64 3aKOHA MPSIMOJIMHEHHOT O
https://m.edsoo.ru/ea32d455
pacnpocTpaHEeHHs CBETa
65 Otpaxenue ceta. [Lnockoe 3epkaiio. bubnmnoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenomiienue cBeTa. AGCOMIOTHBIN U bubnmnorexa [JOK




OTHOCHUTEJIbHBIN [TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHEe
orpaxxeHue. IIpenenbHbIi yroiu
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemenne 3a1a4 Ha IPUMEHCHUC

https://m.edsoo.ru/bc2e55cd

bu6nmoreka [IOK

67 3aKOHOB OTPaKEHUS U IIPEJIOMIICHU
p p https://m.eds00.ru/49d830a9
cBeTa
Xop nyudeit B npusme. Jucnepcus
. bubnuorexa [IOK
68 cBera. CII0KHBINA cocTaB 0eI0ro cBera.
https://m.edsoo.ru/d8e1c3be
Iiser
69 JIunzel. @OKyCHOE paccTosIHUE U bubmmoreka [JOK
OIITUYECKAs CUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoenue n300paxxeHui B TMH3aX U bubnuorexa [IOK
HUX CHUCTEMAaX. YBEJIIMYCHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemienue 3agau Ha HOCTpOCHUE
71 U300paKEHUI, O ael\I/)IBIX c bubmotexa HOK
p ’ yi https://m.edsoo.ru/5a868f09
MOMOIIbBIO JIMH3
72 I'na3 xak onrtnyueckast cucreMa bubmmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenne 3agau. IIpenensl
73 IPUMEHUMOCTH FC(I))MCT HYECKOH bubmmorexa HOK
p p https://m.edsoo.ru/cd174al0
ONTHUKHA
74 CKopoCTh CBETA U METOJIBI €€ bubnuotexa [JOK
H3MEPEHUS https://m.edsoo.ru/f32aab06
bub6mmorexa [IOK
75 HUCIIEPCHUS CBETA
a p https://m.edsoo.ru/lel6cchbe
b K
76 HNutepdepennius cpeta nommorexa O

https://m.edsoo.ru/5fc0c638




KorepeHTtHble HICTOUHUKH. Y CIIOBUS

77 HaOII0ICHUSI MAKCUMYMOB U bubnmorexa LHOK
https://m.edsoo.ru/c6416d48
MUHUMYMOB
bubnuorexa [JOK
78 Pemetiite saa https://m.edsoc%.lru/3061de2b
bubnuorexa [JOK
7 Hpnverienue uirepepeniin https://m.edsogru/6686db08
bubnuoreka [{OK
80 Audpatcuns caera https://m.edsogru/l2ed04b5
81 HudpakiuonHas pemeéTka. Y cioBue bubnuoreka [IOK
HAOJII0ICHUS TJIABHBIX MAaKCUMYMOB https://m.edsoo0.ru/f998d964
bubnuoreka [IOK
82 Pemernne sanas https://m.edsof)_.lru/d58041 la
23 ITonepeyHOCTH CBETOBBIX BOJIH. bubanorexa [JOK
[Tonspwuzanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemenne sanas https://m.edsogru/056c8 158
85 CBeToBbI€ ABJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06001IeHNe U CUCTEMATU3 AL bubnuoreka [{OK
3HaHW# 1Mo Teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonrtponsHas pabora o teme bubmuoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
I'paHUIBI TPUMEHHUMOCTH
28 KJIACCHYCCKOM MEXaHUKHU. 3aKOHBI but6mmorekxa [IOK
DIIEKTPOAVHAMUKHY U IIPUHITUIT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEILHOCTH
89 [ToctynaTel cnennaibHON TEOPHUHU bubnuotexa [JOK




OTHOCHUTCIBHOCTHU

IIpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [Ipeobpazosanus Jlopena.
YcnoBrue npUYMHHOCTH.

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3aMeIJIeHre BPEMEHH M COKpaIlCHUE
JUTMHBI
01 DHeprusi ¥ UMIYJIbC PENSTUBUCTCKON bubmmoreka [JOK
YaCTHUIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € 3HEpruen u
. bubnuorexa [IOK
92 HWMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbI.
https://m.edsoo.ru/b6258ffa
DHeprus MoKos
bubnunoreka LIOK
93 PaBHOBecHOE TEII0BOE U3ITyYEeHHE
https://m.edsoo.ru/f54035a5
94 3akoH cMelieHus Buna bubmorexa LOK
https://m.edsoo.ru/1c5ff752
95 I'nnote3a M. Ilimanka o KBaHTax. bu6mmoreka IIOK
doToHEI https://m.edsoo.ru/a5ffa218
96 DHeprus U UMIyibc GpoToHa bubmmorexa [TOK
https://m.edsoo.ru/7fb307ec
97 ®oroadpdext. OnbiTl A. T bubmuoreka [IOK
CroneroBa. 3akoHs! (poTorddexra https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DitHmITeHA 7151
" " bubmuoreka [{OK
98 ¢doroaddexra. "Kpacnas rpanuna
https://m.edsoo.ru/01ef4556
dhoTodrddekra
99 JaBnenue cBera. Onbitsl [1. H. bub6mmorexa [IOK
JlebeneBa https://m.edso00.ru/64b4f966
100 BoiHOBEIE CBOIICTBA YaCTHII but6mmorekxa [IOK




https://m.edsoo.ru/f59cfcec

Bounnbl nie bpoind. [[nmuHa BoJHbI 1€

101 Bpoiing u pasMmepsl odi1acTu bubmmorexa LOK
P PasMep . https://m.edsoo.ru/5df8baf1
JIOKAJIU3ALMH JIBHXKYIICHCS 4aCTULIbI
102 KopnyckynsapHo-BOJIHOBOM AyaIu3M bubmmorexa LOK
PHYCKYIAP y https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubnmnoreka HOK
KpUCTaJIaX https://m.edsoo.ru/30dbal8c
Cnenudrka I3MePEHUN B MUKPOMHUPE.
104 COO”L[IH(()bLHeHI/IH HeI())n e eJIéHH(fCTeﬁp bubmorexa HOK
. el https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 P
CIICHHE rPAPHICCKIX 3a/1a1 https://m.edsoo.ru/e70195bd
b K
106 Pemienue pacy€THbIxX 3a1a4 nbmmorexa 10
https://m.edsoo.ru/ee9b3182
KontpoabHas paboTta mo reMam:
107 "OCHEBBI CTOI?' "KopnyckynspHo- bubmmorexa HOK
. ’ " PHYCKYTAD https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OnBITHI 110 UCCIIEAOBAHUIO CTPOEHUS
108 aroma. [Inmanerapnas Moaens aToMa bubnmorexa OK
: P A https:/m.edsoo.ru/312b750a
Pesepdopna
but6mmorekxa [IOK
109 IT b
OCTYJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bunsl cniektpoB. CriekTp ypoBHEM bubnuotexa [JOK
JHEPruu aTtomMa BOI0poaa https://m.edsoo.ru/cf74bl1a
11 CnoHTaHHOE U BBIHYKJIEHHOE bubnmnoreka [JOK
HU3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bubmuoreka [JOK




https://m.edsoo.ru/2288a0c4

113

114

115

HyxionHas mojens siapa
I'eiizen6epra-MBanenko. 3apsa u
MaccoBO€ 4YHCIIO sapa. M30Tomsl.
PannoaxkTuBHOCTH

3aKOH paIMOAKTUBHOTO pacraja.
CBolicTBa MOHU3UPYIOIIETO
n3iydeHus. Biousnue
PaIOaKTUBHOCTH Ha KUBbIC
opranu3msl. [lozumerpus

DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Snepusie cunbl. [ledext maccol sapa.
Snepubie peakuuu. SnepHoie
peakTopsl. [IpoGiieMs! yripaBisieMoro
TEPMOSIICPHOIO CHHTE3A.
DKOJIOTHYECKUE aCTIEKThI Pa3BUTHSI
SIEPHOMN DHEPIETUKH

bu6nmoreka [IOK
https://m.edsoo.ru/34adaSde

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

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

Meroasl peructpanuu u
HCCIIEA0BAHMS DJIEMEHTAPHBIX YaCTHLL.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
IIpencrasnenne o CtangapTHOU
Mozenu. KBapk-riatooHHas MOenb
aZpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/lac08a5b

117

®dwusmnka 3a npeaenamu CTaHAApTHON
Mojenu. TéMHas maTtepust U TEMHas
sHeprus. EnuncTBo pusnueckoin
KapTUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

OTansl Pa3sBUTHUA aCTPOHOMHHU.

but6mmorekxa [IOK




3HaueHue aCTPOHOMUU

[TpruMeHNMOCTH 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMUYECKHX

https://m.edsoo.ru/ad73e145

bubnunorexa LIOK

119
00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHX https://m.edsoo.ru/39¢44028
HUCCIIEIOBAHNU
CoBpeMeHHbIE ONTHYECKUE
120 TEJIECKOMBI, PaIHOTEIIECKOIIBI bubmorexa LOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro Heba. Co3sesnus,
121 sIpKHE 3BE3bI, INIAHETHI, X BUIANMOES bubnnorexa [IOK
P ’ ’ https://m.edsoo.ru/aac588eb
NBIDKEHNE
Comnneunast cuctema. ComHILe.
122 CosHeuHast akTUBHOCTE. MICTOYHUK bubnuorexa [IOK
o https://m.edsoo.ru/22748eb4
sHepruu CosiHIA U 3BE3]
3BE3bI, NX OCHOBHBIE
123 XapaKTEepUCTUKH. /[narpamma bubmmorera [OK
XAPAKTEPHCTHIEH. SHATP ) https://m.eds00.ru/42169944
CHEKTPaJIbHBIN KJIacc — CBETUMOCTh
124 3Be3bI IIIaBHOM MOCIEN0BATENLHOCTH bubmmorera OK
https://m.edsoo.ru/b3cb766¢
BuytpenHnee ctpoeHue 3BE3 1.
125 CoBpeMeHHBIE PEACTABIIEHUS O bubnmnoreka [HOK
MPOUCXOXKACHUH U 3Botounu CoJHIa https://m.edsoo.ru/d09da494
U 3BE3]. DTallbl )KU3HU 3BE3]
Muneunsiii [1yte — Hama ['anakTuka.
126 Tunel ramakTuk. YEpHBIE OBIPHI B bubmmorexa TOK
- ep p https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTUK
127 Bcenennas. Paciumpenne BeeneHHOM. bu6muoreka [JOK

3akon Xa66ma. Teopus bombiioro

https://m.edsoo.ru/3dbdf0d2




128

B3pbIBA. PenmnkToBoe H3JIYUYCHUC

MacmraGHast cTpykTypa Beenennoii.
MeraranakTuka

bubnunorexa LIOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpo6iieMbl aCTPOHOMUHT

bubnunoreka LIOK
https://m.edsoo.ru/d37d9ffe

130

131

132

133

134

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmenoBaHue MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIK
"UccaenoBaHue CBOICTB
(heppoMaraeTukoB" UIu
"UccneqoBanue AeHCTBUI
MIOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepenue cuiiel AMiiepa uinu
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuibl TOKa" Win
"OnpeneneHne MarHUTHOW WHIYKITUN
Ha OCHOBE U3MepeHHust cuibl Amnepa”

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU'" W
"Onpenenenne MHAYKIIMU BUXPEBOTO
MarHuTHOTO MMoJis"

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camonHaykiuu" uiu "Coopka Moaenu
AJIEKTPOMAarHuTHOro reHeparopa”

Pu3HYECKUil IPAKTUKYM 110 TEME

bubnunoreka LIOK
https://m.edsoo.ru/67361aef

bu6nunorexa LIOK
https://m.edsoo.ru/fcaec91e9

https://m.edsoo.ru/c36658da

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

bubnunorexa LIOK




135

136

137

138

139

140

"U3mepenue neproa CBOOOTHBIX
KOJIeOaHUN HUTSHOTO U NPYKUHHOTO
MAasiTHUKOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"[IpeobpazoBaHue YHEPTUHU B
NPY>KUHHOM MasiTHUKE"

@uU3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBanue nepeMEHHOr0 TOKa
yepes MoceI0BaTeNIbHO COCIMHEHHBIE
KOHJIEHCATOP, KaTyLIKY U pe3uctop”
nmu "UccnenoBanue paboTh
HCTOYHUKOB CBETA B LIEHU
[IEPEMEHHOT0 TOKa"

du3nuecKuil MPakTUKYM 110 TeEMe
"N3y4yeHne napameTpoB 3BYKOBOU
BOJIHBI"

@uU3NYECKU NIPAKTUKYM 110 TEME
"N3mepenune nokasaTelis IpeaoMICHUs
crexna" win "[lonydyenue
n300pakeHus B CUCTEME U3 IIIOCKOTO
3epKaia 1 JUH3bI"

Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSIHUS OT BEIECTBA
(Ha mpuMepe XUIKUX JIUH3)" WIn
"N3mepenne pOKyCHOTO pacCTOSIHUSA
paccerBaronIuX JUH3"

Du3NYECKUl IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,

https://m.edsoo.ru/5d159d35

bu6nmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

bu6mmoreka IIOK
https://m.edsoo.ru/42569¢eal

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

but6mmorekxa [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEP(EPEHITUN U MOJSIPU3ALIHH
ceera"

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpenesneHue UMMYabCca U SHEPTUHU
PENATUBUCTCKUX YacTUIl (110
dboTorpadusiM TPEKOB 3apsHKCHHBIX
YaCcTHUI] B MArHUTHOM 110J1€)"

Ou3nyeckuil MPakTUKyM IO TeMe
"U3mepenue nocrosinHou [linanka Ha
OCHOBe HccienoBanus Gorordpdexra"
ninu "UccinenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIMO/] OT
HanpspkeHus"

Ou3MUECKuil MPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
pa3pekeHHOT0 aTOMapHOT0 BOJAOPOa
Y U3MEpPEHHE MOoCTOosIHHOM Pundepra"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue paiuoOaKTUBHOTO
¢doHa ¢ ucnoap30BaHUEM J103UMeTpa”
win "M3ydenue nornomieHus 0eTa-
YaCTHII aTFOMAHUEM"

Pu3nYECKUil IPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 HEOa
HEBOOPYXEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN [T ONTPEACICHUS
ITOJIO)KEHUS HEOSCHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

bu6nmoreka [IOK
https://m.edsoo.ru/63756¢c47

bubnuoreka [{OK
https://m.edsoo.ru/eb916f82

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

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabebe

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




co3Be3ausi CeBepHOro Moymapus u
spkue 3BE3b1" uiu "HaOmonenus B
teneckorn JIyHbl, miiaHer, TyMaHHOCTEH
1 3BE3/IHBIX CKOTLIEHUN"

O06o0011IeHNe U CUCTEMATU3AIIHS
3HaHu#. Posb U3k 1 acTpoHOMHH B

N N bub6nmoreka [IOK
146 3KOHOMHYECKOM, TEXHOJIOTHYSCKOM,
. . https://m.edsoo.ru/ad6ddeed
COIIMAIIEHOW U 3THYECKOH chepax
NeATEIIbHOCTH YEIIOBEKa
O000I11IeHIE U CUCTEMATU3AIUS
147 3HaHU#. Posb 1 MecTo pu3HKU 1 bubnnorexa [JOK
ACTPOHOMUU B COBPEMEHHOM HAay4YHON https://m.edsoo.ru/18f19f7¢c
KapTUHE MUpa
O000I11IeHIE U CUCTEMATU3AIUS
3HaHuil. Pone ¢pusnueckoii Teopun B
(hopMUpOBaHUHU TIPE/ICTABICHHH O
148 (bu3nuecKoil KapTHHE MUpPaA, MECTO bubmmorexa LIOK
. P pa, https://m.edsoo.ru/e7d400f4
($u3nyecKoil KapTUHBI MHUpa B 00ILIEM
PSALy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABJICHUN O IPUPOJIC
149 O06001IeHNe U CUCTEMATU3 AL bubnuoreka [{OK
3HaHui 1o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o0011eHne U cUCTeMaTU3aIUs bub6muoreka [IOK
3HaHui o teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMaTU3AIIHS bubnuotexa [JOK
3HaHu# 1Mo teme "Jlnnamuka" https://m.edsoo.ru/2dfbafc5
O06o0061IeHre U cucTeMaTH3aus
. " bubnunorexa LIOK
152 3HaHu# o Teme "CTaTruka TBEPIOTO

Tema"

https://m.edsoo.ru/3ccad482e




O0001IeHrEe U cUCTEMaTU3 AU

153 3HAHUH 10 TeMe "3aKOHBI COXPAHEHHUS bubmorexa HOK
— https://m.edsoo.ru/32a4d1a0
O0001IeHrEe U cUCTEMaTU3 AU Eu6 OK

154 3ga”ui 1o TeMe "OCHOBEI hH H/I;IOTe:l(a ! led440ca8

. ttps://m.edsoo.ru/e ca
MOJIEKYJIIPHO-KMHETUYECKON Teopun" b
O00011IeHIE U CUCTEMATHU3ALIS s OK
155 3HaHui no teme "TepMoanHaMUKa. ubmaorexa 1
" https://m.edsoo.ru/c63f7c10
TerutoBbIe MAITMHEL
O000111eHIE U CUCTEMATHU3ALIMS

156 3HaHU# Mo TeMe "ArperaTHbie bubmmoreka [JOK
coctosHus Bemiecta. @a3oBEIe https://m.edsoo.ru/1d36b5b1
nepexomanr"

O000111eHIE U CUCTEMATHU3ALIMS b OK

157 3HAHUU 10 TeMe "DIeKTpUIecKoe nosmoteka I
Hoe" https://m.edsoo.ru/3bf0def9
O000I11IeHIE U CUCTEMATHU3ALIUS G OK

158 3HaHu# 110 Teme "locTOSIHHBIN mbmHoTexa I
SIeKTpHYECKHH TOK" https://m.edsoo.ru/71453ee6
O000I11IeHIE U CUCTEMATHU3ALIUS G OK

159 3HaHUH 110 TeMe "TOKHU B pa3InUHBIX nosmoreka 11
cpeax” https://m.edsoo.ru/3d40077a
O0001IeHre 1 cCUCTEMAaTU3 AU
3HAHUH 110 TeMe "MaruutHoe noje" EH6HZIOTe§a HO/I;M 06

160 O000I11IeHIE U CUCTEMATU3ALIUS Btmg' 0.2 SOO'YSK chae

o HOIHOoTEKA
3HaHUH MO TeMe "DIeKTpOMarHuTHas s
T https://m.edsoo.ru/053e2248
o b
161 PesepBHelit ypok. O6001IeHNE U nomorexa TIOK

https://m.edsoo.ru/d6310bfd




CHCTEMATHU3ALNS 3HAHUH 110 TEME
"Mexannueckue Konedanus"

"DeKTpOMarHUTHBIE KOJICOaHUS'

PeszepBubIil ypok. O600111IcHIE 1 bubnmoreka [JOK

162 cucTeMaTu3alus 3HaHUi 1o TemMe | https://m.edsoo.ru/96a7a2dd
"MexaHu4ecKHe U AIEKTPOMAarHuTHBIC bubmuorexa [JOK
BoJiHbl" "OnTuka" https://m.edsoo.ru/52ad 1603
PezepBHblit ypok. O60011eHuE U Bbu6mmoteka [JOK

163 cucTeMaTu3alus 3HaHUK 1o TemMe 1 https://m.edsoo.ru/Sbec1c65
"Ocnossl CTO". "KopnyckyispHo- bubnuorexa [IOK
BOJIHOBOM yanusm" https://m.edsoo.ru/f7¢59d38
PezepHblit ypok. O6001eHne u bubnuoreka [IOK

164 cucTeMaTu3alus 3HaHUK 1o TemMe 1 https://m.edsoo.ru/1£511654
"®duzuka aroma". "duznka aTOMHOTO bubnuoreka [IOK
siIpa ¥ 3JIEMEHTAPHBIX YyacTul” https://m.edsoo.ru/905¢5ce0
PesepBubIiil ypok. O600111eHIE 1

165 CI/ICTEMaTI/ISZII;)I/ISI 3HaHI/II;IH 10 TEME 1 bubnmorexa OK

https://m.edsoo.ru/2bffb94c
"OnemMeHTh! acTpodu3uku”
OBIIEE KOJIMYECTBO YACOB I10 165 16

[NPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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