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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHOi paboyelt mporpamMmbl BocniuTanus u Kouuenuuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ denmepainuu,  peaqu3yIOMMX  OCHOBHBIE  00pa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0ga3aTeIbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y49eOHOTO TIpeIMeTa C y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma mo ¢Qusuke ma€r mOpeincTaBieHUWE O LEAX, COACpPIKAHWUHU, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuyenue kypca (u3uKd YriayOJnEHHOTO YpOBHS IO3BOJISIET pPEAM30BATh
3aJlayu MPO(PECCUOHAILHON OpPHEHTAIIMK, HAIPABJICHO HA CO3/IaHME YCIIOBUM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o ¢usnke ONpenenstoTcs IUTAHHUPYEMBIE Pe3yJbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOYYaroNINXCs, OCBOMBIIIHX
nporpamMmy 1o (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMS Kypca (U3MKKM Ha yriayOJIEHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cozieprkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEEeT NPUMEPHBIN XapakTep U MOXKET OBIThH
MCIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYMX MIPOrpaMM.

[TporpamMma o ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABISCT BO3MOXHOCTH [JISl peaTu3alMi  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/OB K TpErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



duszuka Kak Hayka O Hambojee OOIIMX 3aKOHAX MPHPOMbI, BHICTyHas B
KauecTBe y4eOHOIo IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM Y4€OHBIX HCCIIEJOBAHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoena npuknaonon nanpasiennocmu. Kypc usuku yriiy0in€HHOTO ypoBHS
IIPEAIOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, H
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOI 0€30MaCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIero ¢akropa yudeOHoro mnpouecca. s yriayOGnéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMUYECKOTO JSKCIEpPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATIBHBIE YUYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOThHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanud (PU3NIECKOT0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoAuTcs jaubo B koHie 10 u 11 knacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MIPOBOJIATCA B TMpollecce u3ydeHus paszzaena (temsl). [Ipu sTom mox pabotamu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (@uMke cHUCTeMa YYEHHUYECKOrO JKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IUWHBIM MepedHeM. BriGop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI W OCHalleHuss KabuHera Qusuku. [Ipu sTOM oOecreunBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yOENsSETCA PEUICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesia Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pasnenoB. J[Jig KaueCTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOYIoIIre BhIOOpa
(bu3nYecKoi MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyIOBaHWE [Jis BBIMOJHEHHS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OO0ECleYuBaeT IMOCTaHOBKY
MEePEYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW W MPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeUrMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHWE WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, Pa3BUTUE UX HMHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCHUS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM 0  BO3MOXHBIX  cdepax Oyayen
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIlPABJICHHH.

JlocTikeHHne 3TUX Ielield 00ecneuynBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CpETHETO 00IIero o0pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MoJeNd, aJeKBaTHOW YCJIOBUSAM 3ajJauyd, B TOM YHCJE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3MUYECKUX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GU3MYECKX HKCIEPUMEHTOB, aHalM3a W HWHTEpHpeTanud HHpOpMaIuy,
ONpeIeNICHNs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (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).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX paboT SBISIETCA PEKOMEHIOBAaHHBIM, YUWUTEIb JENaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTO IO3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHas Hayka o npupojae. HayuHsiil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPaHUIIBI €r0 MPUMEHUMOCTH. Dusnveckas
TEOPHSL.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

N3mepeHne cuiibl TOKAa M HANpSHKEHUS B €M MOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(poBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBU)KEHHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1Ja4yl MEXAHHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepUaIbHOW TOYKH, MX MPOEKLUHUHU HAa OCH CUCTEMbI KOOpJHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIBLHOM TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHOEe majeHue. YCKopeHue CcBOOOIHOTO majeHus. J[BuxeHue Tena,
OpOILIEHHOTO0 TOJI YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas WU JIMHEWHasi ckopocTh. Ilepuon m dactora oOparieHusl.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHapsAO0B, LEMNHbIE, IIeCTepEHYAThIE W PEMEHHBIE MeEpeaayH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanys npeaenbHOro nepexo/ia i \3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMXKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

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

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHHME TyTeW, TPAEKTOPUN, CKOPOCTEW JABHMIKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEIENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusl Mpu MpsIMOJIMHEHOM PaBHOYCKOPEHHOM IBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO NaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenne nBWXKEHUS Tejla, OPOIIEHHOrO0 TroOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojaa oOpanieHUus] KOHMYECKOTrO MasiTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cuia. [IpyuHIun cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmUpoThl. J[BH)KEeHUE
HEOECHBIX TeN U uX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxyiierocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBKEHUS U CUJa TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHOM CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIy CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTA/ICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYXKHHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

V3ydeHne MBHKEHUS CHUCTEMBI TEJ, CBI3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuif OJIOK.

N3mepenne kodpduimeHta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

Nmnynbsc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NmMnynbe CUITBI 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT ummynbca mMarepuanbHOM TOUYkM. [IpeacraBiieHMe O COXpaHEHHHU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1mapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsd KocMUYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyM Ui MACAIBHOM JKMIKOCTH KaK CIEJACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOEe KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTrBHOE NBUXEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PAOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATHM, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanye COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue padOThl CUIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pazgea 3. MosexkyasipHas pu3uKka 1 TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KMHeTnyeckorn Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEUIECTBA HAa OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KomnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHEe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporneccrl B
UJealbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIOy [JaBJIEHHEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU UACAIBHOIO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u uccieoBaHue N30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanue mpouecca YCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHUS IIPH
TEMJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CUCTEMBbl. BHeNIHNE 1 BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOrO Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHMWIL:
ypaBHeHne MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.

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

Temnonepegaya  kak  cnoco0 — M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHHUs
TormBa. Pacuér konumuecTBa TEIUIOTHI Npu Temiomnepenadye. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblidi 3aKkOH TepMOAWMHAMHKU. BHyTpeHHss1 »sHeprus. KonmuecTBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IMPOXOIUT
eINHCTBEHHAs afanadbara. AGCONIOTHAS TeMIeparypa.

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

[TpuHumer gerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JABUTATENH, TNapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTHYeCcKOM PaCcIIupPEHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanre npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHmeHcamus. lcmapeHue W KulleHue. Y AelbHas
TEIJIOTa Mapoo0pa3oBaHU.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTaM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
paciipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpEeHHUsl Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Kod(phuimeHT MmOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECChI:  KHUIKUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomuol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne abCOMIOTHOW BIAXKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenune moayns FOHra.

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

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. dnexkmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAIIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsokéaHocth  anekTpuueckoro  moiisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loreHnumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJTIOB ISl  DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIMY AJIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

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

Hemoncmpauyuu.

Y CTpOUCTBO M MPUHLINI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHJAECHCATOPA TOCTOSTHHOM U TEPEMEHHOU EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUJICKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psKa KOHIEHCATOpa YepE3 PEUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBusl CylnIeCTBOBAHUS IOCTOSIHHOIO JIEKTPUYECKOro TOKa. MCTOYHMKH
toka. Hampsokenune U u DJIC &.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyms—JIenma.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TeryoBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTUBICHHE HCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW IenMu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SJHEPTHUN.

Hemoncmpauyuu.

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA OT HANPSKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAM TOMEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKAa OT HANPSOKEHUS Ui JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUH.

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

HccnenoBanre 3aBUCMMOCTH T0JIE3HON MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTE TBEPABIX METAIIOB. 3aBUCUMOCTH COINPOTUBICHHUS METAUIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoHUKOBbIE TPHOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. Paznmuynpie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBL: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit sxcnepumenm, nadopamopruie padomul, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEHN
(bu3MUecKuX BETUYMH, NPOBEpKA MNPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPIKATEIBHBIX MEXKIIPEIAMETHBIX CBSI3€l C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
no3HaHuA: SBJICHHUE, HAay4yHbId (DAaKT, rumotesa, (u3Mveckass BeIUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, OHKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKarollel cpensbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM  «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAsh Macca, IOJIy4YeHHE HaHOMATEpHAJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTb BO31yXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BAaHHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U ApPYyTue), ABUTATEIh BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIe JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TajIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMuKa.

Tema 4. Mazhnummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Dpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHndeckrue yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUI MarHuTHOM MHIYKIMU TOJIS IJTMHHOTO MPSIMOTO ITPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnroienue nBUAKEHUS My4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeMCTBUSI TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpenerneHne MArHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKIMU. 3aKkoH dJIEKTpOMAarHUTHON uHAYKuuu Dapajnes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyxktuBHOCTh. KaTymika HMHAYKTUBHOCTH B II€NH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHIYKINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHUE MPOUECChl: HMHAYKIHUOHHAS
Me€4b, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMHU TEJ NPU ABUKEHUHA B MATHUTHOM T10JIE
3eMJIH.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBeHMEe CAaMOMHIYKIIWH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTHM WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactotra koneOGanuid. Ilepron ManbiX CBOOOIHBIX KoOJieOAHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxatonux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOJIEOaHUS.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanre koyie0aHMM Tpy3a Ha MAaCCHUBHOM TMpPYKHHE C LEJbIO
dhopmMupoOBaHUsI MPEICTABICHUN 00 HACATHHON MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX TPpy3a Ha MPY>KUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSIHOTO U MPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHI.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJICOaHUS B
ucanpHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIMTY/AI0N CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B UACAIBHOM KOJEOATEIbHOM KOHTYpE.

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

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpPU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B L€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WUneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JMHUM JIEKTporepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuuiiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopenp 3JIeKTpPOMarHuTHOTO TeHEpaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHE, HMHTephepeHIus Hu
TudpaKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
yIIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MTOKa3aTellb npesoMiieHHs. [10CcTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

IlonHoe BHyTpeHHee oTpakeHHe. [IpenenbHbI yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTesl MPEJIOMIICHUSL.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspematomniast crnoco6HocTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepnl KiIaccHyecKux
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHus. Mojieib CBETOBOIA.

HUccnenoBanne Xojia CBETOBBIX IIYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGmnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONIUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[TonyueHnne n300pakeHUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM

PELIETKMU.
Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['paHuIbl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  llocTynarel

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEIITUBUCTCKON YaCTUIIbl. DHEPTUs
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKyaapHho-60110801 0yaiu3m.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CtoneroBa. 3akonsl poTodddekra. YpaBHEHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarollyr MoBepxHocth). OmbiTel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneuuduka usmeperuii B Mukpomupe. COOTHOUIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnenoBanne GpoTope3ucTopa.

N3mepenue nocrosiuHoi [l1anka Ha ocHOBe uccienoBadus Gororddekra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonienre (pOTOHOB MpHU Mepexoe aTroma
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HaOnroienue JIMHE4aToro cruekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3Iy4CHMs. BIMsAHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jlozumerpusi.

OHeprus cBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHUL.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpomuCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHbIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanne TpeKoB 4acTHIl (TI0 TOTOBBIM doTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TIPUPOJIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmMa «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHYTpEeHHEE CTpOeHHe
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoid. Merarainaktuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HabGmronenust 3B€31H0r0 HeOa HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U  3BE3THBIX
CKOIUICHUU.

POu3n4ecKui NPaKTUKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HW3MEPEHHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O06o0maromiee NOBTOPEHUE.



O0o0uIeHNEe U cUCTeEMaTU3alus COJEp KaHUsl pa3liesioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TepMOJIUHAMUKAY», « DIEKTpoauHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, posib GU3NUIECKON Teopur B (OPMUPOBAHUU MPECTABICHUIN
0 (u3MUYeCcKOoW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEIAMETHBIX CBS3€l ¢ KypcaMu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAy4YHbId (DAKT, rumnoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHUE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUIHMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPHI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTHUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3BYyKOBasl JHMArHOCTUKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAUINYECKAs! CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, ClIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIIPaBIICHUIA
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrocs  Kak
aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuu;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITENHHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TMPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJIICHHE ACHCTBUU B OKpYyXalolled cpeie Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIOLTUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU TOHATHSIMU U METOJIaMH
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEeATETLHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3a1ad  (pU3nIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyaJu3UpOBaTh 3ajJauvy,
BBIIBUTAaTh TUIIOTE3Yy €€ pEIICHUs, HaXOAWThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pPe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh UBMEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh MEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KU3HEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIIBHBIE MOJXO0/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJ€Th HABbIKAMH MOJy4eHHUs MHGPOpMaU (HU3HUUYECKOr0o COJEpKaHUs
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIIoJIeHueM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUYECKOTO COAEP)KaHMS B Pa3IMYHBIX (popmaTax ¢
yu€TOM Ha3HayeHus: WHGOpPMalUMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKM U BO BHEYPOUHOU
NEeSATEIbHOCTH;

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

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
UHAMBUYaJIBHON paboThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBHHA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

OPUHUMATh €I COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeaessaTh pojid ¢ y4€TOM MHEHUI y4aCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO y4YaCTHHKAa KOMAHJIbl B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3ULIUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
UHUINATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKOW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh TPHUEMBI pedeKkcuu I OICHKH CHUTYyaIlud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATK! U JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThI JAPYTHX IIPU AHAINU3E PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOLUOHAJIbHBIN UHTEJUIEKT, MpeAnoararonmii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE J€UCTBOBATh, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AMOIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBAThH
OTHONIICHUS C APYTHMMH JIIOJbMH, 3a00THTHCS, MPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TIPUMEHUMOCTH Mojeied (U3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJO, MAaTepHAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUYECKOE TTOJIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIC MOJIOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKON
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIB30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ["anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoJoKeHUs MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHUS HWJEAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KUHETUYECKOU
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpPalUMEeN MOJIEKYJ] M €ro TeMIepaTypou, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3AKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHUS IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
ey WU JJId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIeHua,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIOIb3YS BEIUYUHBL:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWJIA TSHKECTH, CUJIa YIPYTOCTH, CHJIa TPEHHs, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
HEeprust ynpyrod nedopmanuyd NPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abCcoyIOTHAsI TeMIleparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasza, padoTa HIEalbHOrO Ta3a,
OTHOCHUTENBbHAS BIAXHOCTHh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOrO
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAI >3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  NOTEHIMAJOB,  DJJIEKTPOJABWXKYINAs CHJIa, CWila  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWAd  (PU3NYECKHX  SBJICHHI:
MEXaHUYECKOE [IB)KEHUE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE W KOHJEHCAls, IUIABJICHUE U KPUCTAUIN3aLUsl, HAlIPaBICHHOCTh
TeIIoNepeaum, IEKTpU3aus Tel, SKBUIOTEHIMATBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHMEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHUJE TpapuKOB C YUYETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, JENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTESBI;

coOJII01aTh TpaBuiia 0€30MaCHOT0 TPY/la P MPOBEICHUU UCCIIEI0BAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1a4, MPOBOJNUTH PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pPE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4€TOM IOIYYEHHBIX PE3YJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TAaK)KE UHTErpaluy 3HAaHUHM U3 APYyTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUH, @ TAKKE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEAbsSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro HMHQOpMAIMIO W  OIEHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOECKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBaTHO OIICHWBATh BKJIAJ Ka)XXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pe3ysibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHMMAaTh pPOJb (U3MKK B  HIKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OINUCATEIbHOM, CHCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3MYecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MHUpa B O0IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUI O IIPUPOJIE;
pa3nuyarh YCJIOBHMS MNPUMEHMMOCTH Mojened (QU3MUecKux Tel H
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIsl, TApMOHUYECKHE KOIeOaHUs, MATEMAaTUYECKUI MasITHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas TUH3a, MOJIeIel aToMa, aTOMHOTO SiJjpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJM3UPOBATh U OOBSCHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJICKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJaThl  CHOEIUAJIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIE MPOLIECCHI U SABJICHUSI, HCTIOJIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
dororddexra, mepBeld U BTOpoW mocTynatel bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiI0OBOTO M MACCOBOTO YHCEN WM 3HEPTUU B SJICPHBIX PEAKIMAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIiepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUsi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs M UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUMA:
AJIEKTPOMArHUTHASL UHYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue snuep, (PU3nyecKkue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMpPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH MU300pakeHUe, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJATaOIUe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHMOCTHU



¢usznyeckux BeMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEPEHUW, JejlaTh  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TNIAHUPOBATh
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeNIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYYEHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOro Tpy/ia IpU MPOBEACHUH HCCIEAOBAHUN
B paMKax yueOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(Gu3MUEeCcKOl MOJEIbI0: HAa OCHOBAaHWM aHAJM3a YCJIOBUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
IPOBOJUTH PACUETHI HA OCHOBAaHWU UMEIOIUXCS JAHHBIX, aHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PACCyKJIEHUI C ONIOPOIl HA U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MTPOLIECCOB;

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

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3NYECKUMHU MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CocoObl paboThl ¢ MHpopManuen (GpusnIecKoro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMAaLNU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u MO03HABaTEIbHbBIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3IMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATH ACATEIbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsIX, aJ€KBATHO OIICHMBATH BKJIAJl KaXIOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATH MOTUBALUIO K Oyayiiel npodhecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuotexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no paznemny 6
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunematitia 10 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
but6mmorexa [{OK
2.4 1 1
3aKOHBI COXPAHCHUS B MEXaHHKE 0 htts://m.edsoo.ru/f 1666847
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubmuotexa [JOK
1 1 1
3 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 5 https://m.edsoo.ru/fL6h68d7
bub6mmoreka [JOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6h68d7
3.3 ArperatHble cocTosiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [JOK



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

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [JOK
41 DUEKTpHHIECKOE NOe 24 https://m.eds00.ru/f16b68d7
. . bubmmoreka [JOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24 https://m.edsoo.ru/f 1666847
bubmuoreka [JOK
4.3 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pazznen 5. DUBUUYECKHUN IPAKTUKYM
. bubnuotexa [JOK
o1 Dusireckiit MpakTAiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPBHOC BpeM 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
12 UCKTPOMArHHTHAS HHAYKLHS 13 1 https://m.eds00.ru/39859¢f1
Htoro no paznemny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexanurieckne koneOanis 10 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.eds00.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
3.1 T 5 1
Octioser CTO https://m.eds00.ru/39859f1
Hroro no pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

bu6mmoreka [IOK
41 K - I 1
OPHYCKYIIAPHOBOIHOBOM AyaIH3M > https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 (6))
H3HKa aToMa > https://m.edsoo.ru/39859¢ef1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHBIX 5 bubnmoreka [JOK
' YaCTHI] https://m.eds00.ru/39859f1
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Hroro no paszneny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
. bubmuorexa [JOK
1 ) 1 1
0 VISHTACCIII TIpAITHINM 6 0 https://m.edso0.ru/39859ef1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859f1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
PesepBHOE Bpemst 10 https://m.edsoo.ru/39859f1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Jlara nudpoBbie
Tema ypoka Kourpoabubie IIpakTuyeckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
1 Ousznka — pyHIaMeHTalbHas HayKa O 1 bubnnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ O3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 n03Ha§Hs{ TIPHAPOIEI pHa6n}(I))zLeHHe u 1 bubmorexa HIOK
PHpOAX. https://m.edso0.ru/34c49931
HKCIIEPUMEHT B (hU3HKE
4 CrniocoObl u3mepeHus pU3NIEcKux 1 bubmuoteka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOmIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpeHul pruznueckux 1 bubamorexa LOK
P p https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOM HAYYHOU KapTHHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexanundeckoe aBmkeHne. CucreMa
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro aBuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4l MEXaHUKHU
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 bubnuoreka [JOK
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€TI0 MMPOCKI MU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bu6nunoreka LIOK

| PaBHOMEPHOTO IIPSIMOJIMHEHHOIO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCcTei. bubnnorexa [JOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBHoMmepHOE qBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padpuueckoe onucanue

12 ngﬁg{)onHHeﬁHoro JIIBHOKEHHUS C bubnmorera HOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 CBOOOJHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BPEMEHH U UX TpaPuKu

14 JBmxeHue tena, OpOIIEHHOTO MO/ bubnuotexa [JOK
YIJIOM K TOPU30HTY https://m.edso0.ru/71cbb4f5
Kpusonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasi U JJUHEWHAs

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

https://m.edso00.ru/33196fbe
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
yCKOpeHue
16 KoHnTtponbHas pabota 1mo teme bubmorexa [JOK

https://m.edsoo0.ru/1242f32e



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e

"Kuuemaruka"

ITepBbriif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bu6nmmoreka [IOK

17 [Ipunuun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOoz€eHCTBYIOIIIAs cuila. bubnmnoreka HOK
Bropoii 3akon HetoTona. Macca https://m.edso00.ru/141d3837
19 Bzaumopeiictue ten. Tperuit 3aKoH bubnunoreka LIOK
Herotona https://m.edsoo.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3al;an:{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmmorexa LIOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOM MacChl
99 Cuita TSKeCTU U yCKOpEHHe bubmuoreka [JOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas bubmmnoreka HOK
KOCMUYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
but6mmorekxa [IOK
24 Cua ynpyrocth. 3akon I'yka. Bec rena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupona u BubI cui bubmuoreka [IOK
25 TpeHusl. [[BUXKEHNE B )KUAKOCTHU U Ta3e € https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIICHUS] CPE/BI https://m.edsoo.ru/2ch29676
26 Hasnenue. 'mapocrarndeckoe bubnunoreka LIOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [TocTynarensHOE U BpalareibHOE bubnmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuiibl https://m.edsoo.ru/653d3459
CrioxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp Tsxectu Tena. bubnuoreka [IOK
VYciioBus paBHOBECHS TBEPIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCcHs
bubmuoreka [IOK
30 Pemmtenme 3272 https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"lunamuka. Ctatuka TBepAoro tena" https://m.edsoo.ru/9f5a574c
HMitynbsc MaTepUalbHON TOYKH,
32 CHCTEMBI MaTEpUaIbHbIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM)KEHNHU LIEHTPA Macc
NMnynbe cuibl 1 USMEHEHHE UMITYJIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCa. brbmmorexa LTOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE ABUXKEHUE
MoMeHT nMItynnbca MaTepUaIbHON
34 tTouku. [IpencraBienne o coxpaHeHnn bu6muoreka [JOK
MOMEHTA UMITYJIbCA B LICHTPAIbHbIX https://m.edso0.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
35 Pemmerme 3a/127 https://m.edso00.ru/f7706d63
36 Pabora cuitbl Ha MaJToM ¥ Ha KOHEYHOM bubnuoreka [JOK

nepemernieHuu. [ 'papuueckoe

https://m.eds00.ru/913974c7
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npecTaBiIeHne pabOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 W3MEHEHNH KHHETHYECKOH DHEPTUH bubmorexa HOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIINATBLHEIE
38 cuibl. [ToTtennuansaas sHeprus. Bropas bubnnorexa [IOK
’ prus. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBSA3b
paboOThl HEMOTEHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXAHUYECKON DHEPTUU bubnnorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPIUn
Yaopyrue u He M€ CTOJIKHOBEHUS.
40 N Ez;em/le BeyH If };IFJ'II/I IUIST UaeanbHON bubnmorexa HOK
P PHY. https://m.edso0.ru/f30f43b6
SKHUJIKOCTH
a1 KonTposabHas pabora o Teme "3akoHbI bubmmnoreka HOK
COXpaHEHHUs B MEXaHUKE" https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacrasiieHUI 0 IPUPOJIE
P PP bubnuoreka [{OK
42 Term1oTel. OcHOoBHEIE NTonoxkeHnsa MKT.
https://m.edsoo.ru/b0a4445f
Huddys3us. bpoyHoBCcKkoe BUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TENl. XapaKTep ABUIKEHUS U bubnnorexa [JOK
P U1 AAPaKTep https://m.edsoo.ru/c44d02e2
B3aMMOJIEHCTBUS YaCTHI[ BEI[ECTBA
Macca 1 pa3mepsl MOJIEKYI (aATOMOB).
44 KOJ‘II/ILICC’II“DBO BCIL)I_ICCTBa l_iIOC”(FOHHHaSI) bubmmorexa TIOK
' https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermoBoe paBHOBeCHE. bubnuoreka [JOK
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[lIkana [enbcust

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [{OK
47 Wneanpupiii ra3. I'a3oBbie 3aKOHEI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3agag https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTrypa. 3akoH bubnnoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 M3omporieccrl B U1€aIbHOM Ta3e C bubmmoreka [JOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.edso0.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 Ocuosroe ypasienne MKT https://m.edsoo.ru/c8094721
bubmmoreka IIOK
53 Penterme saza https://m.edso0.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KNHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNATEeNFHOTO TETJIOBOTO ABMKCHHUS
e€ JyacTull
55 O0001eHne 1 cucTeMaTU3aIis 3HAHUI but6mmorexa [IOK
o teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbHas padora no teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHaMuueckas cucTeMa. 3a/laHue bubmmoreka [JOK
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BHEIIHUX ycnoBul i T/ cuctemsl.
BHeniHue v BHyTpEeHHUE TapaAMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OIUCBHIBAIOIIUX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

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

bubnunoreka LIOK
58 Camonpou3BoibHas penaakcamus T
P P t A https://m.edso0.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaenb ujieaIbHOTO Ta3a B
59 TEpPMOJIUHAMUKE. Y CIIOBUS bubmorexa [IOK
P T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJEITU
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnorexa [JOK
BBIPAKECHUE JIJIs1 BHYTPEHHEN SHEPrUu https://m.edsoo.ru/bal178d0
Bripaxkenue anst BHyTpeHHEH dHepruu
61 O0JJHOATOMHOT'O UJICAJIbHOTO Ta3a. bubmuorexa [{OK
KBasucrarnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/acbcacls
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOJHaMUKe. Beruucnenue paboTsl bubmmoteka IIOK
no rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
quarpamme
Tennonepenava kak crocod W3MEHEHUS
63 BHyTpeHHeH 3Heprun T/l cucremsl 6e3 bubmorexa [TOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
U3JIy4YEHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemnoéMKocTh bubnunoreka LIOK

Tena. Y IeIbHas U MOJISIpHAst

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AelibHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
66
TerIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bu6nunorexa LIOK
[1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonnuecTBo TemioTs! u pabora Kak
68 Mepbl U3MEHEHHUSI BHYTPECHHEN SHEPTUn bubmmorexa [JOK
P yip P https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX Bbu6moreka [JOK
nporeccoB. HeobpatumocTs https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
20 [IpuHIMIBL AEMCTBUS TEIIOBBIX bubmuoreka [IOK
mamuH. KITJ] https://m.edso0.ru/2e945513
71 MaxkcumanbsHoe 3HadeHue KITM,. Iukn bubmmoteka IIOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmmoreka IIOK
72 P
cHicHie saat https://m.edsoo.ru/b3efal8b
DKOJIOTMYECKUE aCIEKThI
73 HCTIOJIL30BaHUS TETIJIOBBIX JIBUTATEINEH. but6mmorexa [IOK
TerutoBoe 3arps3HEHUE OKPYKarOLIEH https://m.edso0.ru/9867aaa7
cpenbl
but6mmorexa [IOK
74 P
cHictie sazat https://m.edsoo.ru/c8c70432
O0o01IeHre U cucTeMaTU3alus 3HaHU|
R bubnuorexa [JOK
75 o reme "TepmonuHamuka. Teruiosbie

MAaIIHe!"

https://m.edso0.ru/28d62b3f
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https://m.edsoo.ru/28d62b3f

KonTtponpHas pabora o Teme

bubnunorexa LIOK

76
"Tepmoaunamuka. TernnoBbsie MaluHb!" https://m.edsoo.ru/1b6e26c5
ITapooOpa3oBaHue U KOHIEHCAIH.
77 I/Iclr)la eII;He U KHUIIeHUE. Y IejbHas bubmorexa HOK
P oA https://m.eds00.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacpiieHHbie 1 HEHACHIIIICHHBIC TTaPhI.
KauecTBeHnHast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHMS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGBaBI/ICI/IM(I))CTB oT bubmorexa LHOK
i PATYpBL, https://m.edso0.ru/f5¢17d02
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPaTypPhl KHUIICHUS OT
JaBJIEHUS B KUIKOCTHU
79 BnaxxnocTs Bo3tyxa. AGCooTHas U bubnnoreka [JOK
OTHOCUTEJILHAS BIAKHOCTD https://m.edso0.ru/30ebbb79
bu6nmorexa LIOK
80 Penrenne 3amau
A https://m.edso0.ru/18e95ff3
TBépnoe teno. Kpucrammueckue n
81 amop(Hble Tera. AHU30TPONUS CBOMCTB bubmmorexa LIOK
P ) B https://m.edsoo.ru/20a88a03
KPUCTALJIOB
[MnaBneHue u KpUCTATUTH3AITHSL.
but6mmorekxa [IOK
82 VY nenpHas TEILIOTA IIJIaBIICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmm TBEPIOTO TENIA.
Aeop P Bu6mmotexa 1JOK
83 Pactsxkenue u cxxarue. Cnpur. Moaynb
. https://m.edsoo.ru/dalaabl10
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe pacmpeHne XUAKOCTEN U
N but6mmoreka [IOK
84 TBEPBIX TEI. AHTAPMOHHU3M TEIIJIOBBIX

KOJIeOaHWI 4aCTHI] BEMIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexogax https://m.edso0.ru/97a0672f

bubnunoreka LIOK

86 v 0

PABHEHHE TCIDIOROTO banatca https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK

87 P

clietHe sazad https://m.edsoo.ru/8ab7f40d
[IoBepXHOCTHOE HATSKEHUE.

88 Kanunnspuele spinenus. JlaBnenue noj Bbu6mmoreka [JOK
HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN

89 110 TeMe "ArperaTrHbie COCTOSIHHS bubmorexa [IOK

P " https://m.eds00.ru/0b52575¢c
BemecTBa. MazoBbIe IEPEXOIbI
KonTponbHas padora no teme
90 "ArperaTtHble COCTOSIHUS BEIIIECTBA bubmorexa HOK
P \ B ' https://m.edso0.ru/7dc2a739
®dazoBbIE IEPEXOBI
DJneKTpu3anus Tel U €€ MpOosIBICHUSI.

01 DnekTpuueckuii 3apsia. /[Ba Buna bubnnorexa [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBoIHUKH, https://m.edsoo.ru/laff445f
JTUAJICKTPUKA U TTOTYIIPOBOTHUKHI
DJIeMeHTapHbIN AJIEKTPUUECKUN 3apsi/l.

92 3akoH coxp aQHEHUs 311:1<T I/Iqecxorlcj) ’ bubmorexa HOK

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

93 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorekxa [IOK
3apsasl. 3akoH Kynona https://m.edso0.ru/445b7746

but6mmorekxa [IOK

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

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



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

Onektpuueckoe nose. Ero neiictBue Ha

bubnunorexa LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsz. Jlunuu bubnuoreka [JOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
ORHOPOIHOE AIIEKTPUUYECKOE TI0JIE
[ToTeHunanbHOCTH

97 AIIEKTPOCTATUYECKOTO TouIs. PazHocTh bubmmorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANPSDKEHUE
[TorenuuanbpHas SHEPrus 3apsa B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [JOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HAPSDKEHHOCTHU TOJIS U

99 A3HOCTHU MMOTEHIUAJIOB JJIs brbmmorexa [IOK
P o A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO OIS

100 [IpuHDMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX MOJIEN https://m.edsoo.ru/Ocfe4a6e

bubnmorexa LIOK

101 Pemenue 3ana

HHCHHE sanad https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsna. [lome bubmmoreka [JOK
PaBHOMEPHO 3apsKEHHOM cepsl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 110

103 00Bvémy mapa. [Tone paBHOMEPHO bubmmorexa [JOK

y THape- PABHONED https://m.edso0.ru/f7a665ee
3apsHKEHHON OECKOHEUHON MIIOCKOCTH

104 [IpoBOHMKY B 3IIEKTPOCTATHYECKOM bu6muoreka [JOK
roJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edso00.ru/32405eab

105 JIMpneKTpuKY 1 OIYyIPOBOIHUKH B bubmmoreka [JOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
A pd- P https://m.eds00.ru/845b4f73
MIJIOCKOTO KOHACHCaTopa
107 [TapamiensHOE coeIMHEHHE bubnuoreka [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocaenoBaTenbHOE COEAUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHpKeHHOI0 KOHAEHcAaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenwue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
111 JIBuKkeHue 3apsyKEHHOW 4acTULIbI B Bbu6moteka [JOK
OZHOPOIHOM BJIEKTPUUECKOM I10JIE https://m.edso0o.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cucTeMaTU3alus 3HaHUN bubmmnoreka HOK
o teme "DneKkTpuueckoe mnoie" https://m.edsoo.ru/5752603f
114 KonTponbHas pabora no teme bubnmnoreka HOK
"DnexkTpuueckoe mnosie" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUSA
115 CYIIIECTBOBAHMUS ITOCTOSIHHOTO bubmorexa HOK
. https://m.edso0.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 4 .H O/C
crowmmih Toka. Hanpsikerie 1 5/1 https://m.edsoo0.ru/0839a115
117 3akoH OMa AJ1s yyacTKa LEmnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBHUCUMOCTb COMPOTUBIICHUS bubmuoreka [IOK

OIHOPOJHOI'O MPOBOAHUKA OT €TO

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUIOAAHN MOIMIECPEUYHOTO

cedeHus
119 Y 1espHOE COMPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 ITocnenoBarenbHOE, MApAIIEIBHOE, bu6nunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX Bbu6moreka [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubmmoreka [JOK
122 Pemterre 3azat https://m.edsoc])_.[ru/3881b469
123 Pabota snexkTpuueckoro Toka. 3akoH bubnnoreka [JOK
Hxoynsa —Jlenua https://m.edsoo.ru/a3605c5¢c
bubnmnorexa [JOK
124 Pemterre 3azat https://m.edSO(])_.[ru/6761bf0f
MoOmHOCTh 3JEKTPUYECKOTO TOKA.
125 TemnmoBass MOIIHOCTG, BRIACTICMAs Ha bubmorexa HOK
https://m.edso0.ru/99750a6f
pe3ucrope
bubnnorexa [JOK
126 Pemterrie azas https://m.edSO(])_.[ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE COPOTUBIICHHE bubmmoreka [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa aJis TOJITHOM (3aMKHYTOM ) bubnuotexa [JOK
AIEKTPUYECKOMN LTI https://m.edsoo.ru/221f40fb
bubnuotexa [JOK
129 Pemerre 3a1a< https://m.edsoi.Iru/3580b679
bubnuotexa [JOK
130 MOIIHOCTE HCTOMHHKA TOKA https://m.edsoi.lru/aan51d8
131 Kopotkoe 3aMbikanue bubmuotexa [JOK
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https://m.edso0.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
g PEI https://m.edsoo.ru/35368f3e
bu6nmoteka [IOK
133 Pemenue
HICHHE 511 https://m.eds00.ru/4410cef0
134 Pemenue 3amau mo teme "IlocTOSTHHBIHM bubnunorexa LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "llocTostHHBIN bubnnorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/eb5d4687
O0o001eHre U cucTeMaTr3aus 3HaHUH
137 1o Teme "IIOCTOSITHHBIN 3JEKTPUUCCKUN bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas pabora no teme bubmmnoreka HOK
"ITocTOSTHHBIN NEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTprdecKas MPOBOAMMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
P HHCCTE. P https://m.edsoo.ru/da794295
TOK B MeTay1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOpPaxX U
140 aCIUTIaBax JICKTPOJUTOB. 3aKOHBI bubmmorexa [JOK
P P ’ https://m.eds00.ru/4b423491
@dapanes U1 JIEKTPOIU3a
bubnunoteka LIOK
141 2 i !
AICKIPUHCCIHI TOK B Tasax. L ulasma https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUN TOK B BAaKyyMe. bubmuotexa [JOK
BakyymHble mpuGopsl https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUI TOK B bubmuoreka [IOK

MIOJIyIIPOBOJHUKAX

https://m.edso0.ru/ab61c660
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144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKui MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B L[ENIU MIOCTOSIHHOT'O TOKA MPHU MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENIbHBIX TPUOOPOB" MK
"3HaKOMCTBO C ITU(PPOBOIA
naboparopueii o ¢usuke. [Ipumepsr
U3MepeHUs] PU3NUECKUX BEITMUUH MIPH
MOMOIIIN KOMITbIOTEPHBIX JaTYUKOB"

bubnunoreka LIOK
https://m.eds00.ru/83622200

bub6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LETBIO OMPEACIICHUSI MTHOBEHHOM
ckopoctH"

bubmuoreka [IOK
https://m.edsoo.ru/f6292f5f

147

Pu3nUeCKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHuUs Mpu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBHKEHUHU O HAKJIOHHOW IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHM NPU PABHOYCKOPEHHOM
IBHKeHUN"

bubmmoreka IIOK
https://m.edso0.ru/6960b6ef

148

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus CcBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

but6mmorekxa [IOK
https://m.edsoo.ru/d1ea2402

149

DuU3nYeCcKui MPAKTUKYM 110 TEME
"N3ydyeHue NBHKEHUS TeJla 1o
OKPY’KHOCTH C IOCTOSIHHOM 110 MOJTYJTIO

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" uiu "HMccnenoBanue
3aBHCHMOCTH ME€pHOJIa OOpaIeHHUs
KOHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

151

Du3N4eCKU IPAKTUKYM 110 TEME
"N3mepenne paBHOIECHCTBYIONIEH CHITbI
IIpU BHKEHUH OpYCKa MO HAaKIIOHHON
mmockoctu" unu "IIpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIINX B PYKUHE U
PE3MHOBOM 00pasiie, OT UX
nedopmarun” unn "MU3yuenune
JIBUOKEHUS CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, TICPEKUHYTON Yepe3 JIETKHiA
0710K"

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

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

152

Du3nUeCKU IPAKTUKYM I10 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEITMYMHE YIIIOBOTO Kod(puiimenTta
3apucumocTH Frp(N)" unun
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTHU C TIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITH
"N3ydyeHne qBUKEHMS TPy3a Ha Bally C
TpeHuem"

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

153

DuU3nyeCcKui MPAKTUKYM 110 TEME

but6mmoreka [IOK
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154

155

156

"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHctpyupoBanue
KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOMYUuBOCTH
TBEPOrO TeJla, UMEIOILETO IIJI01a/1b
onopst"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenne umnyibca Tena mno
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCA TeJla C UMITYJIbCOM CHJIBI"
nm "HccnegoBanue coxpaHeHus
MMITyJIbCa IIPU yIIPYTOM
B3aumozeiicreun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE

1 poBoi 1abopaTopun)" win
"M3y4eHne n30X0pHOro mpouecca” uin
"N3yuenne nzobapHoro mporecca uiu
"IIpoBepka ypaBHEHUS COCTOSAHUSA"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHol TennoéMkoctu"
unu "MccnenoBanue mpoiiecca

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

bubnunoreka LIOK
https://m.edsoo.ru/856fh28e

bubnunorexa LIOK
https://m.edsoo.ru/e0fe7e07

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61
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157

OCTBIBaHHMS BeliecTBa' UiIn
"UccnenoBadnue agnadaTHOTO
nponecca’ win "M3yuenue
B3aMMOCBSI3M SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" i
"N3mepeHue yaenbHOM TemIOTh
raBiaeHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX NApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3/lyXa U OIIEHKa Macchl IapoB B
nomenienuun". 3mepenue
Kod(duIMeHTa MOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO
U3ITy4EHUs CBETOAMO01a" UIN
"N3y4yeHne NpoTeKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHocTu
MOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

bubnunorexa LIOK
https://m.edsoo.ru/ec424377

159

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccneqoBanue CMENIaHHOTO

bubnunoreka LIOK
https://m.edso0.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro CONpOTUBIICHUS
npoBoaHUKOB" win "MccinenoBanue
3aBHCHUMOCTH CHUJIBI TOKA OT
HANPSDKEHUS JJIs JTaMITbl HaKaJIuBaHUus"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue aiekTpoan3a’ wim
"U3mepenue 3apsia 0JJHOBAICHTHOTO
noHa" wiu "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJbT-aMIIEPHON
XapaKkTEepUCTUKU Juoaa”
PesepBubIit ypok. O000IIEHHE 1
161 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 10 TEME Bubmorexa IOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBubiit ypok. O000IIEHHE U
162 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 10 TEME bubmiorexa LIOK
" " https://m.edso0.ru/3149956b
JlmHamMuka
Pe3epBHbiii ypok. O000IIEeHE 1
163 CI/ICTEMaTmZEHsI 3HAHHUH 110 TEME BrbmroTexa [IOK
" " https://m.edsoo.ru/0f9752ac
Crartuka TBEpAOro Tena
PesepBurrii ypok. O000111€HIE U
164 CI/ICTIe)MaTI/IS'Zp WS 3HAHWM 10 TEME Bubmiorexa OK
" B " https://m.edso0.ru/6c0df9cc
3aKOHBI COXPAHCHHUS B MEXaHHUKE
PesepBHriit ypok. O6001ICHHE U
165 CHUCTEeMaTH3alMsl 3HaHUH 110 TEME bubmuorexa [{OK

"OCHOBBI MOJICKYJISIPHOKMHETHYECKOM
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600IICHHE U

. bubnuorexa [IOK
166 CUCTEMATHU3ALNA 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TemnoBbie MalIMHbI
PesepBHeiit ypok. O600IICHHE U
167 CHCTEeMAaTU3alMs 3HAHUH 110 TeME 1 bu6nunoreka LIOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie Iepexoab"
PesepBueiil ypok. O0001mEHE U
168 CI/ICTI;MaTI/BZp 1561 3HaHI/H;1H 110 TEME 1 bubnnorexa [IOK
" 8 " https://m.eds00.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBurblii ypok. O00011I€HIE U
P P ilI bubnuoreka [{OK
169 CUCTEMATHU3AaLA 3HAHUH 110 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JCKTPHUSCKUN TOK
PesepsHbIil ypok. O000IIEHNE U
170 CI/ICTEMaTI/BZp 1561 3HaHI/II;IH o teMe "Toku 1 bubnmorexa HOK
B " https://m.edso0.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
BzaumopeiicTBue TOCTOSHHBIX
1 MAarHuTOB ¥ IIPOBOJHUKOB C TOKOM 1 bubmorexa [JOK
POBO ' https://m.edso0.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHO# MH WH.
2 [Tpun pI/Il'I CyHEepHo3u Ii[IZK IVLIIaFHI/ITHBIX 1 bubmorexa OK
P UH YHep B . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHOe 1oJie TPOBOIHUKA C 1 bubmmoreka [JOK
TokoM. OnbIT Dpcreaa https://m.edso00.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOYJIb https://m.edsoo.ru/26d9c5ba
bubnmorexa LIOK
5 P 1
CHICHHE 3aAak https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DNEKTPOU3MEPUTENbHBIE PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, €€ HanpaBJICHHE U
7 MOAYJb. JIBI2KEHUE 3apsKECHHOU 1 bu6muoreka [JOK
YaCTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
roJje
but6mmorekxa [IOK
8 P 1
CHICHHE a1 https://m.edsoo.ru/504e98c7
9 PaGora cubl JlopeHniia 1 buGnnorexa [IOK

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

10 Pemerine sana https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKy, mapa- u bubmorexa HOK
PP > 1P https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bubmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dheppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [IOK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 HH nn. IIoToK BeKTOpa MarHuTHOMH bubmorexa [JOK
JYRIHH, P https://m.edsoo.ru/b3efaOcl
WHIYKIINH
bubmmoreka IIOK
16 IAC mHayKuH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexrpuueckoe nose. Toku bubmuoreka [JOK
®dyko https://m.edsoo.ru/15abel40
19 OJ1C MHAYKIMY B ABUKYILIUXCS bubnuotexa [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
but6mmorexa [IOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
but6mmorexa [IOK
21 I1 J
paswiio Jlentia https://m.edsoo.ru/bbc22726
22 WNunykruBHOCTh. KaTymka bubmuotexa [JOK
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HWHAYKTUBHOCTHU B LTI ITOCTOSAHHOI'O
TOKa

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

SBnenue camounaykiuu. 3/C

bu6nmmoreka [IOK

23
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYILIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE 110JIE https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 P
CHICHHE a1 https://m.edsoo.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HaHUM Mo Teme "DIeKTpoaruHamMuKa" https://m.edsoo.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edso0.ru/8ae09b98
Konebarenpuasg cucrema. CBOOOIHBIE
28 koneOanust. 'apmoHnueckue bubmorexa LHOK
-1 ap https://m.edsoo.ru/7c1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bu6mmoreka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOJIECOaHUI U3 UX bubmmorexa TIOK
P https://m.edso0.ru/e3¢99692
HSHEPreTUYECKOro U KHHEMAaTUYECKOTO
OIIMCaHU
but6mmorekxa [IOK
31 A Oanuii
MILTTYAa 1 ha3a KoneOanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
32 [lepron ManbIx CBOOOIHBIX bu6muoreka [JOK

KOJIeOaHUI MAaTEMATUUECKOTO
MasiTHUKa. [leproa cBOOOTHBIX

https://m.edso0.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie koneOanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6nmoreka IIOK
34 A 0
BTOKOTIEOAHIA https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexanuueckue
36 K(E)JI668.HI/I$(11) BpM ?IiIKaJ'ILHLIX buGnuorexa [IOK
,),, https://m.eds00.ru/8ef587be
UHCTPYMEHTaxX
O00011IeHNE U CUCTEMATU3AIHS
37 3HAaHUU 110 TeMe "MexaHudecKue buGnuorexa [IOK
" https://m.edsoo.ru/eb84182f
KoaeOaHus
DNeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 "
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMINIUTYIBI
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT 0};{ bubnnorexa [TOK
pAA g p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnuotexa [JOK
uieaIbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarome dJIEKTPOMarHUTHEIE
41 KOJ‘I}:gaHI/IIIj[ Brin >1<p €HHbIE Bubmorexa OK
' YA https://m.eds00.ru/5e668619
AJIEKTPOMAarHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOTO bubnnorexa [IOK
g pB I p https://m.edso0.ru/84836152
TOKa
43 Karyimka MHIyKTUBHOCTH B 1IeNH bubnmoreka [JOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM e

bu6nmoreka IIOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
YA A yromt https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HANIPSHKEHUS
46 Pe3onanc B 3eKTpHUECKON 1IEITU buGnuorexa [IOK
p 1 https://m.edso00.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a/1ad https://m.edsoo.ru/a16836a4
U neanpubiil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp buGnuorexa [IOK
p a - TTEpeAl . https://m.eds00.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW SHEPTHH
OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp BT Ha I/ICHOJ‘IBSO]S&HI/ISI P bubmorexa LOK
YARTYP . https://m.edso0.ru/a6f74d93
AIEKTPOIHEPTHH B IOBCEAHEBHOU
SKU3HHA
bubmmoreka IIOK
50 P
CHICHHE 3a/1a https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
51 P
CHLICHHE 3a/1ad https://m.edsoo.ru/7cab59f8
O000I1IIeHNE U CUCTEMATHU3ALHS
52 3HAHUHU 110 TeME "DIEKTPOMArHUTHEIE Bubmiorexa HOK
" P https://m.eds00.ru/401024a9
KOJIeOaHus
MexaHu4ecKue BOJHEI. but6mmorekxa [IOK
53
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH but6mmoreka [IOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa bubmmorexa [JOK
Y. AGpaKTep 4 https://m.eds00.ru/138b6£09
56 Wndpas3syk u ynptpas3syk. [llymoBoe bubnmoreka [JOK
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edsoo.ru/7380038f
bu6nunorexa LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHHIE BOJTHBI. bubmmoreka [JOK
N3nydyeHune 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHne JeKTPOMarHUTHBIX bubmorexa HOK
p p https://m.edsoo.ru/49bel1fe
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeJNeBUICHUs. Pairookanusi. bubmmoteka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKpPY’KaroIllel cpebl
62 KonTponbHas padora no teme bubmmnoreka HOK
"Konebanus u BoJHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubmmoreka [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [JOK
p https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edso0.ru/a005d2bb
66 [Ipenomnenue cBera. AGCONIOTHBIN U bubnuoreka [JOK
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OTHOCHUTEJIbHBIN I10KA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yrou
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npUMEHEHUE

bubnunoreka LIOK

67
SHKOHOR OTPANCCHIL 1 HPSHONICHIA https://m.edsoo.ru/49d830a9
cBera
Xon nydeit B mpusme. Jucnepeust
. bubnuoreka [{OK
68 cBera. CIHOXKHBII cocTaB OeJIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PacCTOSTHUE U bubnuoreka [IOK
onTHYecKas Cuiia JIMH3EI https://m.edso00.ru/60441359
70 [ToctpoeHue n300paxeHuii B TMH3aX U bubmmorexa [JOK
HUX CUCTeMaX. YBeJIMUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIIYYAEMBIX C bubnmorexa [IOK
p ’ yi https://m.eds00.ru/5a868f09
IIOMOIIIBIO JTUH3
72 I'ma3 xak onTuyeckas cucreMa bubnnorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
73 I I/IMeHI/IMO)sTI/I re(lel;T NYECKON buGnnorexa [IOK
p p https://m.edsoo.ru/cd174a10
OITUKHA
74 CKopoCThb CBETA U METOBI €€ bubmmoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
76 WnTepdepenmus ceera bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepenTtHbie HICTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edso0.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterrie 3azat https://m.edsocI)_.[ru/3061de2b
bubnuorexa [{OK
7 lpumererue nHTepdepertmn https://m.edso:)_.[ru/668edbc8
bubnnorexa [IOK
80 Jlacppariuis ceeta https://m.edsogru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edsoo0.ru/f998d964
bubnnorexa [JOK
82 Pemerre saxa< https://m.edsoc])_.[ru/d58c411a
83 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonspusanus csera https://m.edsoo.ru/e9890fe9
bu6mmoteka IIOK
84 Pemterrie azas https://m.edSO(I)_.[ru/c56c:8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubamorexa LOK
https://m.eds00.ru/0b36363d
86 O06o0menne u cucTeMaTr3aIus bubnuotexa [JOK
3HaHui mo teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [JOK
«OnTukay https://m.edso00.ru/82315dd4
['panu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
ANEKTPOANHAMUKHA U IPUHLUIL https://m.edsoo.ru/c9bd77cb
OTHOCUTEIILHOCTH
89 [TocTynatel cnenuanbHOU TEOPUU bubmmoreka [JOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpUYUHHOCTH.

bu6nmorexa [IOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKpAIlEHUE
JUTUHBI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YaCTHULIbI https://m.edso00.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U
92 HUMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIBI bubmorexa HOK
y p HpL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEIIOBOE U3ITYyYEHUE bubmmorexa [JOK
i https://m.edso0.ru/f54035a5
bubnmorexa LIOK
94 B
Jaxon eMetenist Buna https://m.edso0.ru/1c5ff752
95 I'mnotesza M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoreka IIOK
96
DHEPIHs 1 HMIIYILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnpiTer A. T bubmuoreka [JOK
CroneroBa. 3akoHbl poTorPdexTa https://m.edso0.ru/8c68e5b9
YpaBHeHHne DUHINTENHA 111
98 dororddekra. "KpacHas rpanuma” bubmorexa [TOK
P P https://m.eds00.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleOeneBa https://m.edso0.ru/64b4f966
100 BousiHOBBIE CBOMCTBA YacTHUII bubmuorexa [{OK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounsl ne bpoista. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [JOK
101 bpoiiiust u pasmepe! 06J1avcm https://m.edsoo.ru/5df8bafl
JIOKAJIU3aIUH JIBHKYIIECHCS YaCTHIIBI
102 KopnyckyIsspHO-BOJHOBOH Iyaan3M bubmorexa [IOK
PHYCKYTAP Y https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bbu6moteka [JOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Cnenuduka U3BMEpPEHU B MUKPOMHUPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmotexa [JOK
. pedt https://m.edsoo.ru/65783dec
['eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sanad https://m.edsoo.ru/e70195bd
.. bubnuoreka [{OK
1 P
06 CHICHIE PACHCTHPIX Sa/ad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: Bu6 10K
nOIMOTEKA
1 7 n T " HK -
0 OCHOBHUC 0", "()pnycxympHo https://m.edso0o.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moelnbs aToMa bubmorexa [JOK
’ p 8 https://m.edso0.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 IT b
OCTYTIATRL bOpa https://m.edsoo.ru/404dfa9a
110 Buas ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
SHEpPruy aToMa BOJOpoAa https://m.edsoo.ru/cf74blla
11 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
H3JIy4EHUE CBETA https://m.eds00.ru/f945d85c
112 Jlazep bubnuoreka [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

113

Hyxnonnas mozens saapa

I'eitzen6epra-liBanenko. 3apsa u
MaccoBOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

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

bubnunoreka LIOK
https://m.edsoo.ru/34ada5de

114

3aKOH pai0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOIIETO
u3nydenus. Biusnue

pPaarOaKTHUBHOCTHU HaA KHUBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledekt Macco spa.
Snepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! ympaBiseMoro

TEPMOSIIEPHOTO CUHTE3a.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHOMN SHEPTETUKH

Mertoast perucrpanuu u

WCCJIEJOBAHMSI DJIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAIIbHBIE B3aUMOJCHCTBUS.
bapuonbl, ME30HBI U JIENTOHBI.
IIpencraBnenne o CtanmapTHON
mojaenu. KBapk-rimooHHas Mozenb

aJIpOHOB

®usuka 3a npeaenamu CtannapTHON
Mozaenu. TéMHast maTepus U TEMHAas
sHeprus. EnuncTBo husmveckoit

KapTUHBI MUPa

bubmmoteka IIOK
https://m.edsoo.ru/ff1758d0

bubmuoreka [{OK
https://m.edsoo.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

118

OTansl Pa3sBUTHUA aCTPOHOMHU.

bubnunoreka LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKHU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bu6nmmoreka [IOK

119
00BbEKTOB. METO/ Il aCTPOHOMHUUYECKHUX https://m.edso0.ru/39¢44028
HCCIICIOBaHNI
CoBpeMEHHbBIC OIITUYECKHE
120 TEJIECKOIIBI, PAAUOTEIIECKOIIBI Bubmiorexa OK
»P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Besnus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIUMOE buGnuorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
NIBIDKEHHUE
Conneuynas cucrema. CoJHIie.
122 CoJHe4Hast aKTUBHOCTb. MICTOUHMK bubmorexa IOK
o https://m.edso00.ru/22748eb4
sHepruu ConHIa U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xapakTepuctuku. [luarpamMmma bubmmorexa [TOK
., PakTep o Snarp \ https://m.eds00.ru/42169944
CIIEKTPAIILHBIN KJIACC — CBETUMOCTD
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LHOK
. a https://m.edsoo.ru/b3ch766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE TTPEICTABICHHS O bubnunorexa LIOK
MPOUCXO0XKAEHUU U 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yte — Hama ['anakTuka.
126 Tumne! ramakTuk. YépHble ALIPHI B bubnnorexa [JOK
- 1ep ABIP https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacinpenne BeenenHoi. bubmmoreka [JOK

3akon Xab6mna. Teopus bonbmioro

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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

B3phbIBaA. PenukToBoe HU3JTy4CHUC

128

129

130

Macmrabnas ctpykrypa BeeneHnoii.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

DuU3nYeCKU MPAKTUKYM 10 TEME
"NccneqoBanue MAarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' WMJIN
"UccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" UIu
"HccnenoBaHue aeliCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bu6nmoreka IIOK
https://m.edsoo.ru/ce234633

bu6nmoreka IIOK
https://m.edsoo.ru/d37d9ffe

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

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"OnpeneneHre MAarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bu6mmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS

ANIEKTPOMArHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO mois"

https://m.edso0.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue sBIEHU
camouHaykiuu" i "COoopka Moaeu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fb6391

134

DuU3nyeCKui MPAKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue neprojia CBOOOIHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

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

Pu3n4eCcKuil IPAKTUKYM 110 TEME

bubnunorexa LIOK
135 "IIpeoOpa3oBaHue YHEPTUU B
" https://m.eds00.ru/a28026bd
NpPY>KHHHOM MasiTHUKE
Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIIeJ0BATEIbHO COEIMHEHHBIE BuG 10K
noinoTexa
136 KOHJICHCATOP, KaTyIIKy U pe3ucTop"” httos://m.edso.ru/89dc2dg0
win "HccrnenoBanue paboTh
HMCTOYHUKOB CBETA B LIETIH
MEPEMEHHOTO TOKa"
Pu3nYecKuil NPAKTUKYM 110 TEME
137 "N3ydyeHue napamMeTpoB 3ByKOBOM brbmmorexa [IOK
" https://m.eds00.ru/b100661a
BOJIHBI
Du3NUEeCKU IPAKTUKYM I10 TEME
"N3mepenune mokazaresns mpeioMIIeHuUs
" " bubmuorexa [{OK
138 creicna” wmit "Tlonyetiite https://m.edsoo.ru/42569eal
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKaja v JUH3BI"
Pu3NYecKuil TPAKTUKYM I10 TEME
"NccnenoBanue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa bu6muoreka [JOK
Ha IIpUMeEpPE KUIKUX JIUH3)" Wi https://m.edsoo.ru/b879fb3f
pumep
"N3mepenue pOKyCHOTO pacCTOSHUS
pacceuBaroUX JUH3"
140 Pu3nUecKuil NTPAKTUKYM I10 TEME bubmmoreka [JOK

"HaGnronenue qudpakumm,

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



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3N4eCKu IPAKTUKYM 110 TEME
"Onpenenenyre UMIyJbCa U SHEPTUU
PEAATUBUCTCKUX YacTull (TI0
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1e)"

bubnunorexa LIOK
https://m.edso00.ru/63756¢c47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoi [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bubmmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioOakKTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMeETpa”
i "M3yuenue nornomenus 6era-
4acTUL AIFOMUHHEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYecKuil TPAKTUKYM I10 TEME
"HaOmromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C
HCITOJIh30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONIpEACIICHUS
MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE

but6mmorekxa [IOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3usi CeBepHOro MnoJymapus u
spkue 38€3ab1" win "HabmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOIUICHUN"

O060011eHNEe U CUCTeMAaTU3aIIS
3Hanuil. Posib GU3MKK 1 acTpOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
. N https://m.edsoo.ru/ad6ddeed
COITMAIbHOM M ATHYECKOM chepax
JIeITEIIbHOCTH YCIOBEKA
O06o001IeHNe U CUCTEMaTH3aIs
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso0o.ru/18f19f7c
KapTUHE MHUpa
O000111eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb pusnueckoil Teopuu B
OpPMHPOBAHUH MPEACTABICHUH O
148 inﬁancxoﬁ Ka TEIHe MHPA, MECTO bubamorexa LOK
. p pa, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOEC
149 O00011eHNEe U CUCTEMATU3ALIS but6mmorexa [IOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHuM 1Mo teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHu nmo TeMe "InHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CUCTEMATU3ALMS
. " bubnuorexa [JOK
152 3HaHu# 1o teme "CraTtuka TBEpAOro

Tema"

https://m.edsoo0.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e

O00011eHUE U CUCTEMATU3ALMS

bubnunoreka LIOK

153 3HAHUH 10 TeEME "3aKOHBI COXPAHEHHUS
" P https://m.edso00.ru/32a4d1a0
B MEXaHUKE
O0001IeHNE U CHCTEMATH3AIUS it OK
154 3HaHui Mo teMe "OCHOBEI htPtIpSJ_I/I//I;T:;(;?rU led440ca8
MOJICKYJISIPHO-KMHETHYECKO# Teopun” T '
O000I11IeHNE U CUCTEMATU3AIUS By OK
155 3HaHU 110 TeMe "TepMoauHaMuKa. nommorera L
TerIOBLIE MALIHLL" https://m.eds00.ru/c63f7c10
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperaTHbie bubnnorexa [JOK
cocTtoguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexopl"”
O0001IeHNE U CHCTEMATH3AIINS
bubnuoreka IIOK
157 3HaHUU IO TeMe "DIIEKTPUIECKOe nomorexa L
| https://m.edsoo.ru/3bf0def9
rnoJje
O000111eHNEe U CUCTEMATU3ALIS G OK
oTeKa
158 3HaHu# 110 Teme "TloCTOSTHHBII nommorexa I1
. https://m.eds00.ru/71453ee6
IIEKTPUUYECKUIN TOK
O00011eHNEe U CUCTEMATU3ALIS Bt OK
159 3HaHu# 1o TeMe "TOKH B pa3NuyHbIX nosmorexa I
" https://m.eds00.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHWH 1m0 TeMe "MarauTHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IICHHE U
. bubmunoreka IHOK
161 CUCTEMATHU3aIHA 3HAHUH 10 TEME nomorexa I1
" eKTpOMATHHTHA HHAYKIA" https://m.eds00.ru/053e2248
162 PesepBHbIil ypok. O0001ICHNE 1 bubnuoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CHUCTEMATH3aLMs 3HAHUH 110 TEME
"Mexanndeckue KoieOanus"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600ICHHE U

bub6nmoreka [IOK

163 cUCTEMATH3ALMs 3HAHUH 110 TEME httos://m.edsoo.ru/5e2bb83d
"DNeKTPOMAarHUTHBIE KOJIeOaHus " T '
PesepBHbIil ypok. O0001ICHHE U

164 CHCTEMAaTU3alMs 3HaHUH 110 TeMe bubmuoreka [IOK
"MexaHU4YeCKUE U AIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

PesepBusiit ypok. O60011eHNE U
. bu6 K

165 CHUCTEMATHU3aIUs 3HAHUH 10 TEME h'::psj?ll/llrzT:;(;?r(z 15231603
"Onruxa" — '
PesepBusiit ypok. O60011eHNE U

. bubnuoreka IIOK

166 cHCTeMaTH3aIus 3HaHUH 110 TeMe https://m.e dSO(];[ru /5becLe65
"OcuHossl CTO" T '
Peseprubiit ypok. O60011eHIE U

. bubnuoreka IIOK

167 cUCTeMAaTHu3aInsI 3HaHUH 110 TeMe htI;Isz?/I//ImTegso?ru 1759438
"KopmyckyJsipHO-BOJIHOBO# Tyanu3m" T '
Peseprubiit ypok. O60011eHUE U

. Bbubmunorexa IIOK

168 CUCTEMATHU3ALMS 3HAHUH 110 TEME httos://m.e dsol_[ru 117511654
"®uznka aroma" T '
PesepBHriit ypok. O6001ICHHE U

169 CHUCTeMaTH3allusl 3HaHUH 110 TEMe bubmuoreka [{OK
"®u3nKa aTOMHOTO SApa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"

PesepBHriit ypok. O6001ICHHE U
b K
170 cHCTeMaTHu3alus 3HaHuM 110 TeMe nbmorexa 110

"JneMeHTH! acTpoduzuku”

https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

e ®usumka, 10 Knacc/ Makuwes I'.4., byxosues b.b., Cotckuit H.H. noa pegakumeii
MapdeHTbeBOM H.A., AKUMOHEpPHOE 06LecTBO «M3agaTenbcTBo «lpocBeLeHme»

e dusumka, 11 knacc/ Makuwes I'.J1., byxosues b.6., Yapyrux B.M. nog peaakumei
MNapdeHTbeBoit H.A., AKupoHepHoe obuiectso «M3aaTtenbcTBo «lpocBeleHmne»
3agaHua obpasosatenbHoro noptana Pewy EMN3

METOANYECKUE MATEPUANBI ANA YYUTENA

e dusuka, 10 knacc/ Makuwes I.4., byxosues b.b., Cotckuit H.H. nog peaakuueit
MapdeHTbeBOM H.A., AKUMOHEpHOE 06uecTBO «M3gaTenbcTBo «MpocBeLeHme»

e ®usunka, 11 knacc/ Makuwes I'.J1., byxosues b.B., Yapyrun B.M. noa peaakumei
MapdeHTbeBOM H.A., AKUMOHepHOEe 0b6uiecTBo «M3agaTenbcTBo «MpocBeLeHme»

A.TN. PbimkeBny. C60pHUK 3aaau no ¢pusmnke. Mocksa, Apoda, 2005 - 2019 r.
C6opHMK 3aaa4 no ¢pmsuke ana 9 — 11 knaccos. Coctasutesnb .H. CrenaHosa. M.:
«[MpoceeweHune», 1996 .

I.B. MapkuHa ®usmka 10 knacc. MNoypoyHble naaHbl No yuebHuky 4. Makuwesa, b.b.
BbyxoBuesa. B.: Yuntenb, 2004. 5. Bonkos B.A. MoypoyHble pa3paboTku no ¢umsumke. 10
Knacc. M.: Bako, 2006.

CH0pHMK TECTOBBIX 334aHUI ANA TEMATUYECKOTO U UTOFOBOTO KOHTpoAA. ®u3mnka 10
Knacc. M.: «<MHTennekTt-LleHTp», 2004 r.

C.M. AHgptoweydkmH, A.C. ChyxaeBckuit. Pnsmka. «KOHCTPYKTOP» CAMOCTOATE/IbHbIX
N KOHTPObHbIX paboT. 10 — 11 knaccel. Mocobue gns yuntenei. M.: MpoceeleHue,
2010.

A.H.ManuHunH. C6opHMK BONPOCOB 1 3a4a4 no ¢usmke. Mocksa, NMpoceeweHne, 2002.r.
[JononHuTtenbHas nuTepaTtypa:

1. TopnoBsa J1.A. UHTerpmpoBaHHble ypoKu ¢dun3mKkn. 7 — 11 knaccol. M.: Bako, 2009.



2. 30puH H.U. DneKTUBHbIN Kypc «InemeHTbl Bnodusnkmn». (knacc.M.: Bako, 2007

3. pebeHkmHa T.M. dusunka. NpegmeTHan Hegena. B. Kopudeit, 2008.

4. NepenbmaH A.UN. 3aHMMmaTenbHaa pusmka. M.: Hayka, 1983.

5. dusnka B cxemax u Tabamuax/ Coct. C.A. Cobonesa. CN6.: «TpuroH», 2006.

6. lopnosa /1.A. Onumnunagpl no ¢pmsunke. 9 — 11 knaccol. M.: Bako, 2007

7. Nbimapesa H.A. ®u3nka 9 -11 Knaccol. [poeKTHaA AeATEeNbHOCTb yyawmxca. B.: YuuTtens,
2008.

8.I.A. beHapuKos, b.b. ByxoBues 1 ap. 3aaaun no pusmke A8 NOCTynatowmx B By3bl. M.:
«Hayka»,1987 .

9.I.B. MeneanH. dusmka B 3agavax. M.: «Hayka», 1985r.

10.H.U.Tonbadapb. C6opHUK BONPOCOB M 33434 No ¢dum3mKke. M.: «Bbiclwian wKona», 1982 r.
11. EM3 — 2009, dusumka, M.: «Actpenb», 2008 r. (TecTbl).

12.1.M. Tenbodrar, /1.2. leHaeHwTenH, J1.A. Kupuk. 1001 3agava no ¢pusuke. M.:
«Mnekca», 2007 r.

13.A.B. XyTopcKkoi 1 ap. KaKk ctaTb y4eHbIM. 3aHATUA N0 GU3NKE CO CTAPLLUEKNACCHMKAMM.
M.: «[nobyc», 2007.

14.Camoe nonHoe nsaaHme TUMNOBbIX BAPMAHTOB peasibHbIX 3ag4aHnit EM3 2009 ¢ursmnka
/Cocrt. A.B. bepkos, B.A. F'pu6os. — M.: ACT: Actpenb, 2009.

15. ElN3. YHMBepcanbHble maTepuasbl 414 NOAroToBKM yyawmxcsa. dPusmnka 2010/ ABT.-cocT.
B.A. Opnos u gp. M.: «MHTennektLeHTp», 2010.

16. ®usukKa. MoarotosBka K EMN3 — 2023,2024
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
A.T. PbimkeBuny. C60pHUK 3aaay no pusmnke. Mocksa, poda, 2005 - 2019 r.

CbopHUMK 3aga4 no ¢pmsmke ana 9 — 11 knaccos. Cocrasutens I.H. CtenaHoBa. M.:

«lpocseleHne», 1996 r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

KaTanoru pecypcoB ansi o6pa3oBaHus
Katanor nHgopmaumoHHon cucteMbl «EQuHOE okHO focTyna k oBpasoBaTenbHbLIM pecypcam»
http://window.edu.ru/window/catalog Katanor Poccuiickoro ooweobpasoBaTenbHOro noprana

http://www.school.edu.ru Katanor «O6pasoBatenbHble pecypcbl ceTn MHTepHeT ansa obuiero
obOpa3oBaHusA»

http://catalog.iot.ru Katanor «LLUkonbHbIn AHOEKCY
http://school.yandex.ru Katanor geTcknx pecypcoB «VIHTEpPHET Anst 4eTen»

http://shkola.lv — NopTan 6ecnnaTtHoro o6pasoBaHus

bubnuoreka [{OK https://m.edsoo.ru/ff0c3044

®dusunka EguHan konnekuua LLOP. NpegmeTtHana konnekuma «Pusmkar»

http://school-collection.edu.ru/collection EctecTBeHHO-Hay4Hble akcnepuMeHTbl — Pusumka:
Konnekuns Poccuiickoro obLieobpasoBatensHoro noptana

http://experiment.edu.ru OTkpbITbIN kKONNeoK: Puanka

http://www.physics.ru 3nemeHTbl: NONYNAPHbIA CanT O PyHOAMEHTaIbHON Hayke

http://www. elementy. ru BBegeHne B HAHOTEXHONOMMU

http://nano-edu.ulsu.ru

BupTyanbHbIn METOANYECKNIA KaBUHET yunTens uankn n actpoHomun: cant H.H. FromynuHomn

http://www.gomulina.orc.ru BupTyanbHbii douamaT-knacc: obLeropoackon cant capaToOBCKUX
yuntenen

http://www.fizmatklass.ru BupTyanbHbii QOHA €CTECTBEHHO-HAY4YHbIX Y Hay4YHO-TEXHUYECKNX
achbdpekToB «AdhhekTnBHaAs msmka»

http://www effects.ru lNaseta «®usmka» N3gatensckoro goma «lepBoe ceHTAOPSA»
http://fiz.1september.ru EcTrecTBeHHO-Hay4Has Lwkona TOMCKOro NONMTEXHUYECKOrO YHMBEpCUTeTa
http://ens.tpu.ru 3aHumatenbHasa pmsmka B Bonpocax n oteetax: cant B. EnbkuHa

http://elkin52.narod.ru 3ao4Has ecTecTBEHHO-Hay4Has Lkona (KpacHosipck): y4ebHble matepuansl
no comanke Ans WkonbHUKOB hitp://www.zensh.ru 3aouHas dmsmko-maTemaTnyeckas LIKona
Tomckoro rocynapCTBeHHOro yHuBepcuteTa

http://ido.tsu.ru/schools/physmat 3aouHas dusnko-TexHm4eckas wkona npun MOTU

http://www.school.mipt.ru MHpopmaTuka n dumsmka: cant yuntens ounsmkn n nHcopmatmkm 3.3.
LlakypoBa

http://teach-shzz.narod.ru MHdopmaLMoHHbIE TEXHONOMMK B NpenogasaHnn omsnku: cant N.A.
dununnoson

http://ifilip.narod.ru MHdopmaunoHHbIe TEXHONOMMN Ha ypokax husmkn. VIHTepakTMBHas aHMMaums

http://somit.ru IHTepHeT-mecTo durauka


https://m.edsoo.ru/ff0c3044

http://ivsu.ivanovo.ac.ru/phys Kadeapa ¢dunamkn MocKoBCKOro MHCTUTYTa OTKPbITOro o6pasoBaHust
http://fizkaf.narod.ru KBaHT: Hay4yHO-NONYNAPHLIN (PU3NKO-MaTEMATUYECKUI XKypHan
http://kvant.mccme.ru Knacclhas dmsmka: cant yuntens counsmkmn E.A. BangnHon
http://class-fizika.narod.ru KoHuenummn coBpemMeHHOro eCTeCTBO3HAHMUSA: ANEKTPOHHbIN Y4eBHMK
http://nrc.edu.ru/est JlabopaTtopusa obyveHus doumankm n actpoHommmn MCMO PAO
http://physics.ioso.ru JlaypeaTsl HOGeneBckon npemum no uanke

http://n-t.ru/nl/fz

Matepuansl kacpeapsl obwen usnkm MY um. M.B. JlomoHocoga:

y4ebHble nocobus, nsn4ecknii NPakTUKyM, BUAEeO- U KOMNbIOTEPHbIE 4EMOHCTPALIMK

http://genphys.phys.msu.ruMatepuansl dusundeckoro dakynoteta CaHkT-lNeTepbyprckoro
rocyaapCTBEHHOro yHMBepcuTeTa

http://iwww.phys.spbu.ru/library Mup curaukm: gemoHcTpauum oruandecknx aKCnepmMMeHToB
http://demo.home.nov.ru ObpasoBaTtenbHble MaTepuansl No gusnke PTU nm. A.®. Noddge
http://edu.ioffe.ru/edu Oby4atowwme TpexypoBHeBbIE TECTLI NO uanke: canT B.N. Perenbmana
http://www.physics-regelman.comOHnanH-npeobpasoBaTenb eauHUL, N3MEPEHUS

http://www. decoder.ru NopTan ecTecTBeHHbIX HayK: Puanka

http://lwww.e-science.ru/physics lNpoekt AFPortal.ru: actpocuanyeckuin noptan

http://www. afportal.ru MNpoekT «Bca dpusnkar»

http://www fizika.asvu.ru PeweHnunsa 3agad n3 y4ebHnkoB no gpumaunke

http://www. irodov. nm.ru CanT npakTukytowiero gusnka: npenogasatens usumku V.. Bapnamosa
http://metod-f.narod.ru CamoTecTupoBaHme LIKONbHUKOB 7-11 KnaccoB 1 abuUTypuUeHTOB NO usmke
http://barsic.spbu.ru/www/tests TepMmoanHamuka: 3NeKTPOHHbIN y4eOHUK No hraunke
http://fn.bmstu.ru/phys/bib/I-NET Ypokn no monekynspHon gpusmke

http://marklv. narod.ru/mkt ®usnkam — npenogasaTensm U CTyaeHTam
http://teachmen.csu.ru®unsuka B aHMmaumsx

http://physics.nad.ru ®uanka B npeseHTauunax

http://presfiz.narod.ru ®unsmka B wkone: cant M.b. JlbBoBCkOro

http://gannalv.narod.ru/fiz ®nsunka Bokpyr Hac

http://physics03.narod.ru ®unsnka gnga scex: 3agayun no pmsmke ¢ peLeHnamm
http://fizzzika.narod.ru ®usuka gna yuntenen: cant B.H. Eroposon

http://fisika.home.nov.ru dusmka cTygeHTam 1 WKornbHMKaM: obpasoBaTtenbHbIn NpoekT AH.
Bapruna

http://www.vargin.mephi.ru ®usuka.py: Cant gnsa ydyawmxcs v npenogasartenent puUanku
http://www fizika.ru ®uankomn: B nNOMOLLb HaYMHaKOLWEMY PU3UNKY

http://physicomp.lipetsk.ru Xabaposckas kpaeBas pusnko-maTemaTnyeckas Lkona
http://www.khspu.ru/~khpms LLkonbHasa dnsnka anga yuntenen n yueHmkos: cant A.J1. CakoBuya

http://www alsak.ru AgepHas dusnka B IHTepHeTe



http://nuclphys.sinp.msu.ru OnumMmnuagel no usunke Becepoccuiickas onnmnuana LWKONLHUKOB Mo
dunsnke

http://phys.rusolymp.ru QuctaHumoHHasa onuMmnuaga no usmke - TeNeKOMMYHUKaLMOHHbIN
obpasoBaTenbHbI NPOEKT

http://www.edu.yar.ru/russian/projects/predmets/physics [JuctaHUNOHHbIE 3BPUCTUYECKME
onumMnmagsl no cdunauvke

http://www eidos.ru/olymp/physics MockoBckasi permoHanbHasi onmmMnuaa LUKOMbHUKOB MO hu3smke
http://genphys.phys.msu.ru/ol OTKpbITblE MHTEPHET-ONMMNMaaLI No prsunke

http://barsic.spbu.ru/olymp CaHkT-lNeTepbyprckme onumnuaabl No usmke Ans WKONbHUKOB
http://physolymp.spb.ru

YYEBHOE OBOPYJTOBAHHUE

KomnbloTep, MybTUMEAUIHBIW NPOEKTOP.

Habop nabopaTopHoro ob6opyaoBaHus ana GU3UYECKOTO SKCMEPUMEHTA.
OBOPYAOBAHWE As1A NPOBEAEHUA NABEOPATOPHbIX, MPAKTUYECKUX
PABOT, JEMOHCTPALMN

Uudposaa ¢pusnueckas naboparopum
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