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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKCHWH W TPeOOBaHWI K pe3yjabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeOHoro npeamera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii ~ denmepanuy,  peamu3yIOMUX  OCHOBHBIE  00Opa3oBaTEIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y49eOHOTO TIpeaMeTa C Y4ETOM MEXKMPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIHUXCH.
[Iporpamma 1o ¢usuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kKypca (GU3MKH YrayOJEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3a7a4 MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBJICHUSI CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHUs 0o0pa3oBaHUs B
OpraHm3alusXx MPOoPECCHOHATBHOTO OOpa30BaHMUS MO PA3NUYHBIM  (UZHUKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mnporpamme mo QusNke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayoméHHom  ypoBHe).  Hayuno-
METO/0JOTUYECKON OCHOBOWM il pa3padOTKU TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpaMmy 1o (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbHOCTHBIN MTOIXO.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAaHUPYEMBIC pe3yJIbTaThl OCBOCHHMS Kypca (QU3MKKM Ha yriayOiaEHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI 110 T0/1aM 00YUYEHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe HWMEET NPUMEPHBIA XapakTep U MOXKET OBbITh
WCITOJI30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IIPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUUTEICH M
MPEIOCTABISACT BO3MOXHOCTH JUJISl peau3alMi  Pa3IMIHBIX METOJIUYECKHUX
MOJXO/OB K TpernojiaBanio (U3UKU Ha YriayOJIE€HHOM YpPOBHE TMpPH YCIOBUU
coXpaHeHUs1 00s13aTEIHHOM YaCTH COJIep KaHus Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMBI, BHICTYMas B
KauecTBe y4eOHOI0 IMPEeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromem mupe. HIkoapHbIN Kypc (QU3HKK — CHCTEMOOOPa3YIOIINIA
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHE (U3NYECKUX 3HAHHUM OMpeNeNuiio XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepUajoB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHHBI MUpa oOydaromerocs, B (popMupoBaHHE YMEHUN MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kkypca (u3uKN Ha ypOBHE CpPEHETO 00I11er0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHUS.

Hoea uenocmnocmu. B COOTBETCTBHUHM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOI, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (u3MyYecKux Teopui. BenymuMm B Kypce sBIseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BAHUE
IYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKke C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTpOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAIOIAraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. IIpm 3TOM paccmarpuBarorcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takke OOCYXKIeHUs
po0JIeM palMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30M1acCHOCTH.

OcBoeHHE cofiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLINAINIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYIOIIero Qaxkropa ydeOHoro mnpouecca. g yrimyOnaéHHOTo
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crmocoba peanm3anuyd (U3MUECKOrO0 TMpakTHKymMa. B  mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmoco6 — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX paboOT, KOTOpHIE
MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). Ilpu sTom mox pabortamu
MPaKTUKyMa TTOHMUMAETCsl CaMOCTOSITEIbHOE HCCIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBO MHCTPYKIIUU.

B nmporpamme 1mo (@usuke cuUcTeMa YYEHHYECKOrOo AKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuHeM. Buioop
TEMAaTUKU JJIS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX Pa0dOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIecca UCXOI1 U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJicHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHAENsSETCA PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJISIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfena Kypca, Tak U
WHTETpUpys MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pa3nenioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BbIOOpa
(bu3nYeCcKoi MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaObuHere GU3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe obOopynoBanue (opmMupyercs B COOTBETCTBHU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET IOCTAHOBKY
MEePEYUCICHHbIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUS  M3y4YaeMbIX  SIBIEHHW ©W  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHU.

JlabopaTopHoe 000pynOBaHME JII YYEHUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECleuruBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIIOTOBBIX M IU(PPOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PUZUKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

dbopMHpOBaHUE WHTEpPECa W CTPEMJICHUS OOYYarOMMXCs K HAydHOMY
W3YYECHHUIO TPUPOJbI, Pa3BUTUEC WX HMHTEIUIEKTYaldbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

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

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax Oynyuen
npoecCUOHANBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecrneurnBaeTCsl peleHUEM CIEAYIOINX 3a1ad B
nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHusI:

MpUOOPETEHNE CUCTEMBbI 3HAHUN 00 00MMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsS  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBSICHEHUS
bU3MYEeCKUX SBJICHUN B TPUPOJE W JUISI TPHUHITHS TPAKTUYCCKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKkoil MOAEINbI0, 3a/Jad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCIE 3ajaad
WHXXEHEPHOT'0 XapaKTepa,

NoHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
dbU3MYECKUX JKCIEPUMEHTOB, aHaJIW3a W HHTEpHpeTanuu HHpopMaIuuy,
ONpeIeNICHNs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON AESITEIEHOCTH, CBSI3aHHON
C pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu DPI'OC COO yrnyOnéHHBIA YPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YpOBHE CpEIHEr0o OOIIEro
oOpa3oBaHus BBIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBHIOOP
NPOBEJCHHUS JTa0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NIPUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeI0BaHUS (PU3NYECKUX SIBIICHUH.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHust (U3MYECKUX BEIMYMH (QHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (QU3WYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCONIIOTHO TBEPAOE TENO, HAeajdbHas >KUJKOCTh, WACAJIbHBIA ra3, TOUYEUYHBIN
3apsna). ['unoresza. @uznueckuil 3aK0H, TPaHUILIBI €ro NpUMEeHUMOocTH. Puznueckas
TEOpHs.

Ponb u mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepeHne cuiibl TOKa M HANpsDKEHWS B LENH IOCTOSIHHOTO TOKa IIpH
MOMOILM aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3nYeCKUX BEMYHH MIPU MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €r0 IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpoCcTb (CpemHsisi CKOPOCTb, MTHOBEHHAsl CKOpPOCTb) M
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX TMPOEKIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEpUATIBLHON TOUYKM OT BPEMEHU U HX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOAHOTO majacHUs. J[BrmKeHUe Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IPpaUKH.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHWE  MaTepuasbHOM TOYKHA IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. Ilepmom m dactora oOparieHus.
[leHTpocTpeMuUTENBLHOE (HOPMAJIBHOE), KAcaTENbHOE (TAHI€HUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JIBUKCHHE CHApSIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIE TMepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mogenb cucteMbl OTCYETa, WIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucceI0BaHMsl IBUKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKEHUS Tena, OpOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cKopoCTH MpH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME IyTeW, TPAEGKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

N3ydyeHne HepaBHOMEPHOI'O JIBUYKEHHS C II€JIbIO ONpPEeNIeHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi npu MpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBH)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBUKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nBUXKEHUSI Tejla, OpPOIIEHHOTO TOpu3oHTalbHO. [IpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIUOHATBHON 3aBUCUMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

W3ydyeHue NBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUojia OOpalieHUs] KOHMYECKOTO0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCHI.

Cuna tsbxkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpoTHl. J[BH)KeHUE
HEOECHBIX TeN U uX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cumia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS Tell B MHEPUHUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

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

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3anMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPaKmMuKym.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOM INTIOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYXHHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3ydyeHne IBHKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOW depe3
JErKuii OJIOK.

N3mepenne kodpduimenta TpeHus 1Mo BETUYMHE YIIIOBOro Koddduimenra
3aBUCUMOCTH Fp(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHu4yeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jlemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJI YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHukxe.

Nmnynsc MaTepruaibHON TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L[eHTp macc
CHUCTEMbI MAaTEpPUAIbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTpa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJISX.

PabGoTta cuisl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepHalibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loTeHIMaNIBbHBIE W HENOTEHUMAJIBbHBbIE CWIBL. lloTeHnManpHas >HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaeopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumanpHas sHeprus
T€Jla B IPABUTALIMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMUYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHHMYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui WACANBbHOM JKUIKOCTH Kak CJIEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTY CHUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETHYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KMHeTnYeckor Tteopun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THX



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

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

Mopenbs uaeanbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCS XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBI€HHEM U  CPEIHEH KUHETHYECKOW  3HEepruei
MOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOILECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Juddy3us sxuIKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Mopnenu KpucTayuIn4ecKuX pemeToK.

HabGnronenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS TIPH
TEII000MeHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
dpoBoii 1abopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpEeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEIHHE 3HAYEHHSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. CamMomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWIL:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH 3HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboTel o rpaduky
mpoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMKkocTh Tena. YAelbHass W MOJISIpHAs
TEIUTIOEMKOCTH BElIeCTBA. YpaBHeHMe Maliepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacu€r koiuMuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM TIpoIiecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

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

[TpuHuMe! qeicTBus TerioBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

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

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIM3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETbHBIX TETUIOEMKOCTEMN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamus. VcmapeHue W KumneHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacplllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctalu3anus. YJElbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEPTUU B (Pa30BbIX MEPEX0IAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko duimeHT MmOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBienust. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOIIECCHI:  KUIKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATS>KEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOU KHUJIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN HCTIaPEHUS KUKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

W3mepenne abCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKAa MAacChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JeopMallid  pE3MHOBOrO  oOpasuma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKWil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN DAIEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUS DIJIEKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mosisa.  [IpoOnwiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE AIEKTPUUYECKOE TOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTh MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIIOB JIJISl  DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH 3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOH/JIEHCATOpA.

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

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE HPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO ¥ IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAgu
IUIACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

OneHka CHJT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CymeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOro Toka. McTouHukm
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JUJIMHBI M IUIOIIAJA ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapajuiebHOE, CMEIIAHHOE COEAUHEHHUE NPOBOJHUKOB.
Pacuér pa3BeTBn€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.

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

OJIC u BHYTpEHHEE COIPOTUBIICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM  (3aMKHYTOM) DJIGKTPUYECKOW Ienmd. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jlemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COIIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepuaia.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHLUMAIOB MEXKAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COpOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HaMpsDKEHUST JJISl  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia usMepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO COPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanrie pa3HOCTU MOTEHIMAIOB MEXIAY MOJIOCAMU HMCTOYHHUKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCThH COIMPOTUBICHHUS METAJUIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNPUMECHAasE  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoicTBa p—n-niepexoa. [lomynpoBoHIKOBBIE TPHUOOPHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIATHYECKAS] JUCCOLMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHME: TIa30pa3psIHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomeul, npAKMUKyMm.

HaGmronenue anexTpoiusa.

N3mepeHnne 3apsaa OJHOBAJIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIUYHMH C MCIOJIb30BAHMEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3NUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUN, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nuecKkux BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonaéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YUECHUEM MEN 0006 HAYUHOZ0
no3HaHuA: SBJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3Mveckas BeIUUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENIb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKUUS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpemsl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYIL,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMAaTepUalloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAILIIBI, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHIECKAS JUCCOIUAIINS, TaTbBAaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, pemeéTyaTble KOHCTPYKIIMHK), MCTOJIb30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), ABUTATEIh BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIULMOHEP, TEXHOJIOTUH
[OJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOJIHUKOBEIE MPUOOPHI, TaIbBAHUKA.

11 KUIACC

Paznen 4. JDiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUWH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJIEW. JIMHUM MarHUTHOM MHAYKIIUH.

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

Cuna AMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jloperna.

MaruautHoe nosne B Bemectse. DeppOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKUEC IIPOHCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptiHa  7uHHMA  WMHAYKOWMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nrHUI MarHuTHOM MHYKIIMU MOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmopeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MArHUTHOM TOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOIO npudopa
MAarHUTOAJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TOJIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cCBOMCTB (peppOMArHeTUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUs CUIIbI AMIeEpa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHON
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKUIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOUHIAYKINH.

DHeprus MarHuTHOTO TOJISl KATYIIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHH4eCcKre YCTPOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: WHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUHA B MArHUTHOM I0JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHATHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenue MarauTa B alIOMUHUEBON (METHOM) TpyoOe.

SIBneHre cCaMOUHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMmonunyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUIN U3 MX DHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammiutyna U ¢asza konebanuil. CBsI3b aMIUITUTYJbI KOJEOAHUN HCXOMHOU
BEJIUYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0Jie0ATEIbHOTO IBUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanune 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Tieproa CBOOO HBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

UccnenoBanne kojebaHWW Tpy3a Ha MacCMBHOM TPYXXKHHE C IEIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS Teja B XO€ KOJeOaHN Ha yIIPYyTOM IMO/BECE.

M3yyeHue nBMKEHUSA HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYXAOIINUX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0aHus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KoOJIOaHUS B
ucanbHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIEOATEIBHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCaTop M KaTyIlKa
VMHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHUYecKue yCTPONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: 3JIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['enepaTop He3aTyXaIOMIKUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAIbHbIE KOJICOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOpa.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3yuenue tparncopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KATYIIKY U PE3UCTOP.

HabGnronenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHWsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpeloMJIeHHe, MHTephEpeHUUs H
U pakius.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IIyYE€HHS AJEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIBTPa3BYKOBasl TUArHOCTHUKA B TEXHUKE U MEJAMIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunn u qudpakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, MOSpU3anus, Tudpakius, THTephepeHITUsI.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacnHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cera.
To4eyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIMIOTHBIN MOKa3aTesb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcus cBera. CiioxkHbIA cocTaB Oeloro cBera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUSL TOHKOM cepuyeckoil JHMH3bI OT €€ NeOMETPUM U OTHOCHUTEIHHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpPsIMOM B
COOMPAOIINX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Pa3pemaromniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEpP(hEpEHIIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

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

ITonspuszanus ceera.

TexHu4eckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHHs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xojia CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paKeHUH B JTMH3AX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenne n1BeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PeIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHusI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHIINM JIa3epHOTO U3JIYyUEHHUS Ha IBYX IIEISX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IMHbBI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs! CBETOAMOMA MPU MOMOUIM AU(PPAKIUOHHOM
PELIETKMY.

Paznesn 6. OcHOBBI CIeHHAJIBHON TEOPHUH OTHOCUTEILHOCTH.

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

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHa.
VYcioBue npuUMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUeN U UMITYJILCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUS
MTOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKui IKCIIEPUMEHT, JIA00paTOPHBIC PaOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas gusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3JIydYeHHE (M3JIydeHHE aOCOIIOTHO YEPHOTO TeEa).
3akoH cMmemienuss Buna. ['nnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. OneiTel A. I'. CroneroBa. 3akoHbl hoTodddexra. YpaBHEHHE
OitamreitHa 11t potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIICHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawlryto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BosHOBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jnuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUUu JABWXKYyIIeWcsa 4actulbl. KopmycKymnsipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMuUKyMm.

HccnenoBanue GpoTope3nucTopa.

N3mepenune nocrossaHoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PEe3 CBETOIUO] OT HAPSHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl 1O KCCIEIOBAHHUIO CTpOeHUs aTtoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornomierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHH4eCcKre yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CYUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

Habnronenue IMHEH4aToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
noctossHHOM Punbepra.

Tema 3. Duzuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnast monens snapa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Albda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaja. PaanoakTWBHBIE H30TONBI B MPHUPOJE.
CBONMCTBa MOHM3HUPYIOUIETO0 M3IIyYeHHs. BiusHHE pagnOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbIN QOH n3nydenus. Jlozumerpusi.

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

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AIEPHON DHEPTETUKH.

MeTtonbl perucTpaiuy 1 UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitrooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHpaptHo Mojenu. TéMHas marepust U TEMHas
SHEprusl.

EnuHcTBO pu3nyueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue nornomieHus 6eTa-4acTuil aTFOMHUHUEM.

Pa3zges 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaenoBaHUul. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEATMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Besnmus, sSipKkue 3BE3ABI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IIOCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApPAX
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkToBOE M3ITydeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeTaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX MPUJIOKECHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, MJIaHET, TyMaHHOCTEWM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3mMepenus: (U3NYECKUX BEIUYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIHHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIbHBIC TIOTPEITHOCTH U3MEPEHUN (HU3NUYSCKUX BEIUUIMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHWKA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

O06o0maromiee NOBTOPEHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3rka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U aCTPODUZUKN.

Ponb Qu3uku U acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax HedaTeIbHOCTH YeI0BeKa, POJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSCHUTEIIBHOM U MPOTHOCTHYECKOW  (DYHKIUH
busnyeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUU MPEACTABICHUM
0 (Qu3MYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B 0OILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

WUzyuenne kypca ¢usukum yriyonésHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMOO008 HAYUHO20
nO3HaHUuA: SBICHHWE, HAay4yHbId (DAKT, TUNOTE3a, (pU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETPHUYECKHUE
(GyHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJBHHUKOB,
oTpeJieIeHHE TUIONIA/IN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW MNpUpOLE, KoJieOaTelbHbIE
JIBW)KCHUST B JKUBOW MNPHUPOAE, ODKOJOTHMYECKHME PHUCKUM TIIpU NPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

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

T'eocpachusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE TMIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
3NIEKTpoJIBUTaTeNb SIKOOH, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieyb,
JMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAsS ONTHKA, COJIHEYHasi OaTapesi, CIyTHUKOBBIE
IIPUEMHHMKH, SJIEPHAs DJHEPTeTHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHMS Yy4yeOHoOro mpeamera «Dusukay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA U OIBITA JEATEIBHOCTH B MPOLECCE PEeaIu3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e c(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOydYarolierocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3alnuy;

e YMEHHE B3aUMOJICUCTBOBaTh C  COIMAJIbHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CIOCOOHOCTH OLICHMBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYHUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



WHTEPEC K Pa3IudHbIM chepaM mpoecCHOHATBHON ACSITEIHHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymie mpodeccuu U peain30BhIBaThH COOCTBECHHBIC
KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKHU HA TPOTSHKEHUN BCEH KUZHH.

IKOJOINYECKOI0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpyXKaloled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
Bba3oBble JJoruueckue J1eiicTBUA:

CaMOCTOATENFHO  (OopMyNnUpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHalli3a UMEIOIIUXCS
MaTepHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN ESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Bba3oBnlie ucciienoBarejbLCcKue 1eHCTBUA:

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJOB perieHusT 3a1ad  (pU3nIeCcKOoro
COJIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETAUN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIe TPU CO3JIaHUU YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ PpEIICHUs, HaxXOIUThb AaApPTryMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM UUCJIC NPU U3YyUYCHUH PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHMS 1O GU3NKE B MPAKTUYECKYI0 00JacTh
KA3HEICSTEIbHOCTH;

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

Pabora c nunopmanueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COJAEPKAHMS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allli0 M HHTEPIpPETalni0 MHPOPMALUU pa3IMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PAa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus WHGOpPMalUMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK W BO BHEYPOUYHOU
JeSITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOUYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W  HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
VH/IMBHUIyaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessiTh poJid ¢ Y4ETOM MHEHHUM YYaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh WU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOPOSBISATH  TBOPYECTBO W BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh ITO3HABATENIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBJISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAHMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMH TIO3HABATEIBHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCITOJIB30BaTh TPHUEMBI pediekcuy Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHHIKCHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JIECATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTHX HA OUIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOILMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIEIO  CIOCOOHOCTh  IMOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aIanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh  AMOIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPH OCYIICCTBICHHHM OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUSI C JAPYTMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC M
paspemarb KOH(IUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



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

NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M OSTUYECKOM cdepax eaTelbHOCTH
4eJioBeKa, POJb U MECTO (U3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (PU3NYECKON TEOopuu B
(dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCOoJMIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJIEH T'a3a, )KUAKOCTU
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UI€adbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

pasznuyarh ycloBUs (TpaHULbl, 00JACTH) MNPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHUYECKHE IIPOLECCHl W SBJICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, TpeoOpa3oBanus ['amwies i1 CKOPOCTH U TIEpeMELIeHHUS,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b pa0OTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBeCHs TBEPAOrO Tena), MPU OSTOM HCIOJIb30BATH
MaTeMaTU4eCKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIOIb3YS
ocHoBHble moJokeHns MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHHS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HDHEPrUer TEIJIOBOIO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBsSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEU KHHETUYECKOU
DHEPIrUueH TEIJIOBOTO ABMKEHMS €T0 4acCTHLl, CBA3b JABJICHUS UACAIBHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs! PHEPIMU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, MOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TAaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
HenyM Y JJId 3aMKHYTOM DJIEKTPUYECKOM Iuenu, 3akoH JIxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apazes A 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKUE MPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
IIEpEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTEHUUAJIbHAs DJHEPIUs, KHUHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIOPYrOCTH, CHJIa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BONM3M €€ TOBEPXHOCTH,
SHEeprus ynpyrod nedpopmanuu NOpPYKHUHBI, KOJMYECTBO TEILIOTHI,
aOcoyIIOTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpsHOrOo TEMIoBOrO
JBUTATEJIS; IEKTPUUECKOE T0JIE, HAPSHKEHHOCTD 3JIEKTPUYECKOrO MOJIs,
HaIPsHDKEHHOCTh TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOTO IIOJIS,
Pa3HOCTh  IOTEHIMAJNOB, JJEKTPOABWKyLIas CWja, CWiIa  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4YacTKa LENU C IOCIEHOBATEIbHBIM U
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE [IBI)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BeEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nuddys3usi, ncrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUs, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEITMUUHBI OT
IpyrOM C  HCHOJIb30BAHHEM  MPSAMBIX  W3MEPEHUH, NIPU  ITOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJIbTaThl MOJYyYEHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, IENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHbIE HM3MEpPEHHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIU3UPOBATh
IOJIyYE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH UCCIEI0BaHUN
B paMKax ydeOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIIEOBATENICKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HEABHO 3aJIaHHOM
(bu3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBAaHUSIM 3a/lauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIB30BAaHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3yJIbTAaTOB;

pelaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHUsI 3HAHUW U3
pa3HBIX pa3leNoB Kypca QU3UKU, a TAKKE MHTETpallii 3HAHUN U3 IPYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENbHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUWCKUX M 3apyO€kKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU NPOLECcCaMu, C
MO3ULIUKA SKOJIOTUYECKON O€30MaCHOCTH, MPEACTABICHUN O PALIMOHATEHOM
IPUPOAOIIOIb30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKl W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MHpOpManuen (HU3HMUECKOro
COJEpKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHI, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepabOTKU U MPEbSBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HH(pOpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWHW B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEIOBATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAMOHATIBHO PACIIPEAEIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHUE pacCMaTPUBAEMOM MPOOIEMBI;

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

K xonmy oOyuenuss B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:

NOHUMAaTh POJb (GU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3THYECKON cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAYYHOW KapTHHE MHpaA, POJb ACTPOHOMHUU B
IPAKTUYECKOM  JICITEIbHOCTH YEJIOBEKAa U  JAJbHEUIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuky, poib (puszudeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHUMN O
(bu3nUecKoil KapTHHE MUPA, MECTO (PU3UUECKON KapTHUHBI MHUpa B 00ILIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABICHUN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojenel (u3snyeckux Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOIeOaHus, MATeMaTUYECKU MasTHUK,
UJeadbHbIA MPYXUHHBIA MasTHUK, TApMOHUYECKHE BOJIHBI, UJeaTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth yclIOBUS (TPaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CIEUUAIIBHOW  TEOPUUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsija, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJICKTPUUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUaIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddexra, mepBpld u BTOpoW mocTynatel bopa, mpuHIMD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YKCEN U IHEPTUM B SIJIEPHBIX PEAKIUAX, 3aKOH
PaIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECCh M SIBJICHUS, UCIOJb3YyS BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUYECKOTO
MoJIsl, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIeEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UMCJIIO U 3apsl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIIWS, CAMOMHIYKITUS, PE30HAHC, MHTep(epeHIus
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oerta-pacmaabl
anep, raMMa-uslydeHue snep, (pusnyeckue MPUHIUIBI CIEKTPATbLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300pakeHne, CO3JaBaEMOE MJIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATAIOIIME ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a MW OOBSCHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAaxX, B MEXKTaJTaKTHUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNH 3BE3]] U BeeneHHoi;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIIOJb30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONH  3aBUCHMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHMH, JenaTb  BBIBOJABI 10  pe3yibTaraM
UCCIIETIOBAHMUS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHs (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIJIOKEHHON THUIMOTE3bI: TUIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METObI OTYYCHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia 0E30MacHOTO TPY/la MpU MPOBEICHUM HCCIECI0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  y4deOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelar pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESABHO 3aJaHHOU
(Gu3MYecKol MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJauyd, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHUM MAaTEeMATUYECKUX METOJOB PpELICHHS  3ajad,
MPOBOANTH Pacu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3ybTaToB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloule MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3aeNnoB Kypca (PU3UKH, a TAKKEe WHTETPAIMN 3HAHUN U3 IPYTHX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OOPOi Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

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

aHAJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M TIPONU3BOACTBEHHOM
JESTEIIbBHOCTH 4YeJIOBEKa, CBA3aHHONM C (PU3MYECKUMH IpOLecCaMu, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMM JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00111eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKa, MepepabOTKU U TNPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POpMAIIUY;

MPOSIBIISATH OpraHMU3aIOHHBIC u MO03HABaTENbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4E€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIlMOHATIBHO PACIpPEAeaTh ACSITeIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiien npodhecCUOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. HAYUYHBIN METO/ TIO3HAHUS ITPUPO/IbI
1.1 Hay4ub1ii MeTo ITO3HAHWUS TPUPOIEI 6 bubmorexa LIOK
) v A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1 bubmmorera [TOK
https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
2.2 Jluramiica 10 https://m.edsoo.ru/f16b68d7
N bubnuotexa [JOK
2.3 Cratuka TBEPROTO TN > I https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
24 1 1
3aKOHBI COXPAHEHUS B MEXaHUKE 0 hitps-//m.cdsoo.ru/f16b68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJISAIPHASI ®U3UNKA U TEPMO/IUHAMUKA
bubmuoreka [JOK
.1 I 1 1
3 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 5 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmoannamuka. TemnoBbie MalIMHbI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 ArperaTHble cOCTOsIHUS BeniecTBa. Da3oBbie 14 1 bu6mmoreka [IOK



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

Iepexoibl https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
. 24 1
1 DUEKIPHEcKoe noxe https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOAHHBIN IEKTPUUECKUN TOK 24 1 hitps-//m.cdsoo.ru/f16b68d7
bu6mmoreka [IOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazueny 54
Paznen 5. PUBMYECKU TIPAKTUKYM
. bubmuorexa [JOK
> Pr3HIECKHI IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
bu6mmoreka [JOK
Pe3epBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 8 16



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

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOAUHAMUKA
1.1 MaruauTHoe nosie 14 bubmorexa HOK
https://m.edsoo.ru/39859%f1
bubmuoreka [JOK
1.2 SICKTPOMArHHTHAS HHAYKLIHS 13 ! https://m.edsoo.ru/39859f1
Wroro no pasaeny 27
Paznen 2. KOJIEBAHUSA U BOJTHBI
bu6mmoreka [IOK
2.1 M 1
CXAHIIECKHE KoNeOanis 0 https://m.edsoo.ru/39859ef 1
bu6mmoreka [IOK
22 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859f1
)3 MexaHn4YecKHe U AIEKTPOMAarHuTHBIE 10 | bubnuotexa [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
2.4 Onrrika 25 1 bubmorera [TOK
https://m.edsoo.ru/39859f1
Wroro no pazmeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 Ocuosel CTO

5

1

bu6mmorexa [IOK
https://m.edso00.ru/39859¢f1

Hroro no pasgeny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAD y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 D 5
Hsuka atoma https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubmmoreka [JOK
’ YacTHUIL https://m.edsoo.ru/39859%¢f1
Hroro no pazneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmorexa [IOK
A 12
5 DJeMEeHTHl aCTPOHOMUU M aCTPOPUIUKU hitps://m.edsoo.r/39859%f1
Hroro no pazneny 12
Pazzea 6. PUSUUYECKUN MPAKTUKYM
N bubmuorexa [JOK
0.1 DusiHeckiit MpaKTHiyM to 1o https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' JEeSTEIIbHOCTH, TPUOOPETEHHOTO MPU https://m.edsoo.ru/39859¢f1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmoreka [IOK
P 1
CIEPBHOC BpeMA 0 https://m.edso0.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
! dwusuka — pyHAaMEHTATbHAS HayKa O | bubnuoreka [IOK
HpHUpOJE https://m.edsoo.ru/1beef346
) Hayunblii MeTO/ MO3HAHUS U METO/IbI | bubnuoreka [IOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
OKCIEpUMEHT U TEOpUs B IPOLIECCE
3 MHO3HAHUS OIPUPOIbI pHaGJ'II(f)I[eHI/Ie u 1 bubmorexa HOK
PHPOAL. https://m_edsoo.ru/34¢4993 1
9KCIEPUMEHT B (PU3HKE
4 CrniocoObl u3mepeHus: GpU3NIEcKux | bubmmnoreka HOK
BEJIUYUH https://m.edsoo.ru/ca2def03
AOGComoTHas M OTHOCUTENIbHAsS
. bubnuoreka [{OK
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1
https://m.edsoo.ru/7f18fda3
BEJIUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTo (pU3MKH B POpMUPOBAHUH | bubmuoreka [IOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpA, https://m.edsoo.ru/eabbded1
B [IPAKTHUYECKOMN AESITETbHOCTHU JTIOAEH
Mexannueckoe nBukenue. Cucrema
7 otcyeTa. OTHOCUTENILHOCTh | but6mmorekxa [IOK
MEXaHU4YeCKOro AsrkeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1a4l MEXaHUKHU
8 Paaunyc-BekTop MarepuanibHOM TOUKH, 1 bubnmoreka [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
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https://m.edsoo.ru/e9a52f02

€TI0 MMPOCKIMU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememienne. CKOpoCTb.

Hx IMPOCKIMK HAa OCU KOOpAHWHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBwkenue. ['papuueckoe onucanme

bubnunoreka LIOK

? PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JBUKECHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTei. bubnnoreka [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BH>XKEHUE.

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

12 niﬁg{)onHHeﬁHoro JIBIKEHUA C bubnmorexa OK

https://m.edso00.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosiHOE MajieHne. Y cKopeHue

13 CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOpIHUHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduku

14 JBmxeHue tena, OpOIIEHHOTO O] bubnuotexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasi M JUHEWHAs

15 ckopocts. [lepron u yacrora. bubmmorexa [TOK

https://m.edsoo.ru/33196fbe
[{eHTpOoCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE
16 KoHnTtponbHas pabota mmo Teme bubmmorexa [IOK

https://m.edsoo.ru/1242f32¢



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
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https://m.edsoo.ru/f738109c
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"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
MuepunanbHble CUCTEMBI OTCYETA.

bubnmoreka [IOK

17 [Ipunuun otHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepunanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYIOIIIAs cuila. bubnmnoreka HOK
Bropoii 3akon HetoToHa. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tperuitl 3aKoH bubnunoreka LIOK
Hsrorona https://m.edsoo.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3al;an:{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmmorexa [TOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBHUBAJICHTHOCTh TPABUTAIIMOHHON U bubnuorexa [IOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
2 Cuiia TSKeCTU U yCKOPEHHE bubmuoreka [IOK
CBOOOIHOTO MaIcHUS https://m.edso0.ru/22757f26
JIB>xeHne HeOeCHBIX Te U X
3 HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas bubmmnoreka HOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
but6mmorekxa [IOK
24 Cua ynpyrocts. 3akon I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BubI cui bubmuorexa [IOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIICHUS CPEBI https://m.edsoo.ru/2cb29676
26 Hasnenue. 'mapocrarndeckoe bubnunorexa LIOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
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AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [TocTynarenbHOE U BpalareibHOE bubmmoreka [JOK
JIBH>KEHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢
73 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuiibl https://m.edsoo0.ru/653d3459
CrioxeHue cuil, MPUIIOKEHHBIX K
79 TBEpAOMY Teny. LleHTp Tsxectu Tena. bubnuorexa [IOK
VYcnoBust paBHOBECUS TBEPAOTO TeIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCcHs
bubnuoreka [{OK
30 Pemenne 3anau https://m.edsoo.ru/dc1caacQ
31 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"Tunamuka. CTaTuka TBep0OTO Tema" https://m.edsoo.ru/9f5a574c
HMitynbsc MaTeprabHON TOYKH,
3 CHCTEMBI MaTEpUaIbHbIX TOUEK. LIeHTp bubmuoreka [IOK
MacC CUCTEMBI MaTepHaIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM>KEHUHU LIEHTPA Macc
NMnynbe cuibl 1 UI3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPaHEHMsI UMITYJIbCA. bubamorera LOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE ABUXKEHUE
MoMeHT nMItynbca MaTepUaIbHON
34 tTouku. [IpencraBienne o coxpaHeHnn bu6muoreka [IOK
MOMEHTAa UMITYJIbCa B EHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
35 | Pemenne sazas https://m.edsoo.ru/f7706d63
36 Pabora cuitbl Ha MaJloM ¥ Ha KOHEYHOM bubnuotexa [JOK

nepemernieHnu. [ 'papuueckoe

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



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
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npeCcTaBiIeHNuEe paOOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprusi. Teopema o6

37 W3MEHEHUU KHHETUYECKOHN DHEPTUU bubmmorexa LOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOU TOUKU
IToTennuanbHbIe ¥ HENMOTEHIIHAIbHBIE
bubnuoreka [{OK
38 cunbl. [TorenuuanbHas sueprus. Bropas
https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbst KocMuueckas ckopocThb. CBs3b
paboOThl HEMOTEHIIMAIBHBIX CHII C
. bubnuoreka [{OK
39 M3MEHEHUEM MEXaHUYECKOW SHEPTUU
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON IHEPIUn
Yupyrue u He e CTOJIKHOBEHHS.
40 Y E]ZECHI/IG BeyH If };IFJ'II/I 1A UAeaabHOM bubmmorexa OK
p pHYy https://m.edsoo.ru/f30f43b6
JKHUJIKOCTH
41 KonTposabHas pabora o Teme "3akoHbI bubmmnoreka HOK
COXpaHEHHUs B MEXaHHUKE" https://m.edsoo.ru/474e7c4a
Pa3BuTne npencraBiieHuid 0 IpUpoJIe
P PP bubnuoreka [{OK
42 TermnoTel. OcHoBHEIE TToJI0keHNsT MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX Tel. XapakTep IBUKCHUA U bubnnorexa [IOK
P L p p https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBHUS YaCTHII BEIIECTBA
Macca u pa3Mepsl MOJIEKYJT (ATOMOB).
44 Konﬂqecho BCIL)I_ICCTBa l_iIOC”(FOSIHHaSI) bubmmorexa TIOK
’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnuoreka [JOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
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https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
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[lIkana [enbcust

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

bubnmoreka [IOK
46 Pemenne 3amau
https://m.edsoo.ru/1531abas
47 W neanbupiii ra3. I'a3oBbie 3aKOHEI buGnuorexa [IOK
https://m.edsoo.ru/1deb2367
43 VpaBuenne MenneneeBa-Kiamneiipona. bubnmoreka [JOK
Pemenue 3agag https://m.edsoo.ru/8d12¢328
49 AOcomoTHas Temreparypa. 3akoH bubnnoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d 1f
50 N3onporiecchl B uaeaaibHOM rase ¢ bubnunoreka LIOK
MOCTOSTHHBIM KOJMYECTBOM BEIIIECTBA https://m.edsoo.ru/68878d51
I'padmaeckoe peacrasieHne
pad P bubnunoreka LIOK
51 M30IPOIIECCOB: U30TEPMa, U30XO0Pa,
https://m.edsoo.ru/1344327b
n3zobapa
52 OcHoBHoe ypaBHeHue MKT bubmmorexa LIOK
https://m.edsoo.ru/c8094721
53 Pemenue 3amau bubmotexa LOK
https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KNHETHYECKON SHEprUen https://m.edsoo.ru/c38af875
MOCTYIATEIbHOTO TEMJIOBOTO JIBHKEHUS
e€ JacTull
55 O00011eHne 1 cUCTEMaTU3aINS 3HAHUI but6mmorekxa [IOK
o teMe "OcuoBer MKT" https://m.edsoo.ru/09d12fd8
56 KonTtponbHas padora o Teme "OCHOBBI bubmuoreka [OK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHaMuueckas cucTeMa. 3a/laHue bubmmoreka [JOK



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
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BHEIIHUX ycinoBul i T/ cucremsl.
BHeuiHue v BHyTpEeHHUE TapaAMETPHI.
[TapameTpsl T/ cuctembl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OIUCBHIBAIOIIUX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

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

bubnunoreka LIOK
58 Camonpou3BoibHas penaakcamus T
p p H A https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaenb ujieaIbHOTO Ta3a B
59 TEpPMOJAUHAMUKE. Y CIIOBUS bubmorexa [IOK
P T https://m.edsoo.ru/29355001
MPUMEHUMOCTH 3TOU MOJICIIN
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPAKEHUE U1l BHYTPEHHEN SHEPruu https://m.edsoo.ru/bal178d0
Bripaxkenue a1 BHyTpEHHEN SHEPTUU
61 OJHOATOMHOT'O UJIC€AJIbHOTO Ta3a. bubnuoreka [{OK
KBasucrarnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
2 TepMoJuHaMUKe. Beruucnenue paboTsl bu6mmoreka IIOK
no rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMme
Tennonepenava kak crocod W3MEHEHUS
63 BHyTpeHHeH 3Heprun T/l cuctemsl 6e3 brbmorexa [OK
P P https://m.eds0o.ru/3d734561
coBepILIeHHs pabOThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunoreka LIOK
HA3Iy4EHUE 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 AebHas
TEIJIOTa CTOPAaHUSI TOTLJIMBA

66 Pacuér xonmyecTBa TEMIOTHI ITPU bubnmnoreka HOK
Teronepenaye https://m.edsoo.ru/1dbSad4e
67 [TonsiTne 06 aguabaTHOM IMpoOIIECCe. bubnunoreka LIOK
[lepBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonnuecTBo TemioTs! u paboTta Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTrUuun bubmorexa [IOK
https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPAaBHOBECHBIX Bbu6moteka [JOK
nporeccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
70 [IpuHIMIB AEMCTBUS TEIIOBBIX bubmuoreka [IOK
mamuH. KITJ] https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3Hadenue KITM,. Iukn bu6mmoteka IIOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
2 Pemerre 3a1a< https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIEKThI
73 HCTIOJIL30BaHUS TETIJIOBBIX JBUTATEIECH. but6mmorekxa [IOK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
74 Pemenue 3agau brbmorexa OK
https://m.edsoo.ru/c8c70432
O0o01IeHre U cucTeMaTu3alus 3HaHU|
but6mmoreka [IOK
75 no teme "Tepmonunamuka. Ternosbie

MAaIuHe!"

https://m.edsoo.ru/28d62b3f
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KonTtponbHas pabora o Teme

bubnunorexa LIOK

76
"Tepmoaunamuka. TernnoBbie MaluHb!" https://m.edsoo.ru/1b6e26¢5
[TapooOpazoBanue u KOHICHCALIHSL.
Bbubnuoreka LIOK
77 Hcnapenue u kurieHue. Y aenbHas 1
SpasoBamis https://m.edsoo.ru/6£8e6777
TEIJIOTa Mapoo
HacpllieHHble 1 HEHACHIIIIEHHBIE TIAPhI.
KauecTBeHHas 3aBUCUMOCTE IIJIOTHOCTH
Y JaBJICHUS HACBIIIEHHOTO Mapa OT
bubnuoreka IIOK
78 TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT s
6B https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCUMOCTh TEMITEPATypPhbl KUIICHUS OT
JaBJIICHUS B )KUIKOCTH
79 BnaxxnocTs Bo3yxa. AGcotoTHas U bubnnoreka [JOK
OTHOCHUTEIIbHAS BIAXXHOCTh https://m.edsoo.ru/30ebbb79
bu6nunorexa LIOK
80 Pemenne 3amau
8 https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucrammueckue n BuG OK
o HOIMoTeKa
81 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB 1
https://m.edsoo.ru/20a88a03
KPUCTAJUIOB
[InaBnenue u KpucramIM3aLus. Bu6 110K
HOIHNOTEKA
82 VY enpHas TENI0TA IUIaBICHUS.
Cv6 https://m.edsoo.ru/6ee91e9f
yomuManus
Hedopmaruu TBEpAOTO TENA.
bubmunoreka IJOK
83 Pactsxkenue u cxxarue. Cnpur. Moaynb 1
. https://m.edsoo.ru/dalaab10
IOnra. Ilpenen ynpyrux nedhopmanuii
TennoBoe pacmMpeHne KUIKOCTEN U EuG 110K
. HOJIHOTEKA
84 TBEPABIX TEJ. AHTAPMOHHU3M TEILJTOBBIX

KOJIeOaHWI 4acTHI] BEMIECTBA

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



https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
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[IpeobpazoBanue sHepruu B (ha30BBIX

bubnunorexa LIOK

85
rnepexoaax https://m.edsoo.ru/97a0672f

bubnunoreka LIOK

86 VpaBHeHHE TEILIOBOTO OajaHca

p https://m.edsoo.ru/ab1521fb
bubnunorexa LIOK

87 Pemenue 3amau

& https://m.edsoo.ru/8ab7f40d
[IoBepXHOCTHOE HaATSKEHUE.

28 Kanunnspusle saBnenus. JlaBnenue noj Bu6mmoteka [JOK
HCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlamiaca
O00011IeHNE U CUCTEMATU3AIMs 3HAHUN

89 1o TeMe "ArperaTHble COCTOSHUS Bubmiorexa HOK

P " https://m.edsoo.ru/0b52575¢
BeliecTBa. Pa3oBbIe NEPEXO0IbI
KonTponbHas padora no teme
90 "Arperarisle COCTOSIHUS BEIIECTBA Bubmiorexa IIOK
P \ ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DneKTpu3anus Tel U €€ MpOosIBICHUS.

01 OnekTpuueckuii 3apsia. /[Ba Buna bubnmnoreka [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBonHMKH, https://m.edsoo.ru/1aff445f
JTUAJICKTPUKA U TTOTYIIPOBOTHUKHI
DJIeMEHTAPHBINA IEKTPUIECKUN 3apsi.

92 3akoH coxp aHeHHuI 311:1<T I/Iqecxori Bubmiorexa OK

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

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

but6mmorekxa [IOK

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

https://m.edsoo.ru/08fc19bc
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunorexa LIOK

95
JIIEKTPUUECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTD 2JIEKTPUYECKOTO MOJIA.

96 [Ipo6ueriii 3apsza. Jlunuu bubnuoreka [JOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA. https://m.edsoo.ru/3dac6957
OnHOpOIHOE AINEKTPUUYECKOE T10J1€
[ToTeHnnanbHOCTH

97 AEKTPOCTATUUECKOTO 1MoJIsi. Pa3HOCTH bubmmorexa [IOK

P ' https://m.eds00.ru/80021447
MOTEHIIMAIIOB U HAINPSDKEHUE
[TorenuuanpHas SHEPrus 3apsa B
bubnuoreka [{OK
98 aMeKTpocTaTuyeckoMm nose. [lorennnan
https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSDKEHHOCTHU TOJISL U

99 A3HOCTHU MMOTEHIUAIOB JIJIs bbmmorexa [TOK
P HHATIoB A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO MOJIs

100 [IpuHnun cyneprno3unun bubmmnoreka HOK
ANEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfedabe

bu6nmorexa LIOK

101 Pewenne 3anau

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

102 [Tone Toueunoro 3apsna. [lome bubnmnoreka [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO 1O

103 00wvémy mapa. [lone paBHOMEpHO bubmmorexa [IOK

y E) i p . P https://m.edsoo.ru/f7a665¢ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 [IpoBOAHMKY B 3IEKTPOCTATUUECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405eab

105 JIMpneKTpuKY 1 MOIYyIPOBOIHUKH B bubmmoreka [JOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s
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Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIeHCAaTOpa. DIEKTPOEMKOCTh bubmmorexa [IOK
A pa. P https://m.eds00.ru/845b4f73
IJIOCKOTO KOHJIEHCAaTOopa
107 [TapamiensHOE coeIMHEHNE bubnuoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocaenoBaTenbHOE COEAUHEHNE bu6nmoreka [IOK
KOHJEHCAaTOpPOB https://m.edsoo.ru/1€992920
109 DHeprus 3apsKEHHOTO KOHJICHCATOpa bubmorexa HOK
p p A p https://m.edsoo.ru/73a34f18
bubmuoreka [{OK
110 Pemienue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBukeHue 3apsyKEHHON 4acTULIbI B Bbu6moteka [JOK
OTHOPOJHOM 3JIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o01IeHre u cucTeMaTu3alus 3HaHu| bubmuoreka [JOK
o Teme "DneKkTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonTponbHas pabora no teme bubnmnoreka HOK
"DnexkTpuueckoe mnosie" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUSA
115 CYIIIECTBOBAHUA MTOCTOSTHHOTO bubmorexa HOK
ym https://m.edso00.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunoreka LIOK
116 " .H O/C
CTOUHMKH TOKA. Hanpsnierne u /1 https://m.edsoo.ru/0839a115
117 3akoH OMa 71 yyacTKa LEmnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTD COMPOTUBIICHUS bu6muoreka [IOK

OIHOPOAHOI'O MPOBOAHUKA OT €TO

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



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51

JJIMHBI U TUIOIAAN MMOIIECPEUYHOTO
CCUCHUA

Y aenbHOE COIMPOTUBJICHHUEC BCIICCTBA.

bubnmoreka [IOK

11
? Pemenue 3agaa https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MApATIEIBHOE, bubnunoreka LIOK
CMEIIAaHHOE COEAUHEHUE TPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX Bbu6mmoteka [JOK
nenei. [IpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bubnunoreka LIOK
122 P
CHICHHE Sajtat https://m.eds00.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubnnorexa [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605¢c5¢c
bu6nmorexa LIOK
124 P
CLICHHC 33124 https://m.eds00.ru/6761bfOf
MomHOCTh 3JEKTPUYECKOTO TOKA.
125 TennoBast MOIITHOCTh, BhIJIe/IsIeMasi Ha bubmorexa HOK
m » BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nunorexa LIOK
12 P
6 CLICHHC 33124 https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHHE bubnmnoreka [JOK
WCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa 1J1s TOJTHOM (3aMKHYTOM ) bubnuotexa [JOK
ANEKTPUYECKOMN LN https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 P
crieHie saat https:/m.edso0.ru/3580b679
but6mmorekxa [IOK
130 M
OHUIOCTD HCTOTHIKA TOKA https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanue bu6muotexa [IOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
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https://m.edsoo.ru/546f5632

132 KonpaeHcaTop B LIeNTH IOCTOSTHHOI'O TOKa bubmorexa [IOK
A PEI https:/m.edsoo.ru/35368f3e
bu6nmoreka [IOK
133 Pemrenne
HICHHAC SaAaT https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo teme "IlocTOSTHHBII bubnunorexa LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "llocTostHHBIN bubnuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "llocTostHHBIN bubnuoreka [{OK
ANEKTPUUECKUHN TOK" https://m.edsoo.ru/eb5d4687
O00011eHNEe U cUCTEMATH3alls 3HAHUH
" . . bu6nuorexa LIOK
137 1o Teme "IIOCTOSTHHBIN JEKTPUUCCKUN
" https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas padbora no teme bubmmnoreka HOK
"ITocTOSITHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DneKTpuyecKasi MpoOBOAUMOCTD
139 a3JIMYHBIX BEIIECTB. DIEKTPUUECKHAI bubmorexa LHOK
P HHECTB. P https://m.eds00.ru/da794295
TOK B MeTayiiax. CBEpXMpOBOAUMOCTD
DNEKTPUUECKU TOK B pacTBOPaX H
140 acIuiaBax dJIEKTPOJUTOB. 3aKOHEI bubmmorexa [OK
P P ' https://m.edsoo.ru/4b423491
®dapaznes s AIEKTPoIn3a
bubnunoreka LIOK
141 DnekTpuyecKkHuil TOK B razax. [Inasma
P https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUH TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUI TOK B bu6muoreka [IOK

IIOJIyIIPOBOIHUKAX

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

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYECKU MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B L[ENIU MIOCTOSIHHOT'O TOKA MPH MIOMOILN
AQHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENIbHBIX TPUOOPOB" MK
"3HAaKOMCTBO C ITU(PPOBOIA
naboparopueii o ¢pusuke. [Ipumeps
U3MepeHUsT PU3NUECKUX BEITMUUH MIPH
MOMOIIY KOMITbIOTEPHBIX JAaTYUKOB"

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

bu6nmorexa [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHMUSI
C LETBIO OMPEACIICHUS MTHOBEHHOM
ckopoctH"

bubnuoreka [{OK
https://m.edsoo.ru/f6292f5f

147

Du3n4eCcKuil IPAKTUKYM I10 TEME
"N3mMepeHue yCKOpeHus Mpu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBUKEHUHU MO HAKJIOHHOM IIJIOCKOCTH"
wim "VccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHM NPU PABHOYCKOPEHHOM
IBHKeHUN"

bu6mmoteka IIOK
https://m.edsoo.ru/6960b6ef

148

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrkeHus
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

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

149

DuU3nYeCKU MPAKTUKYM 110 TEME
"N3ydyeHue NBHKEHUS TeJla Mo
OKPYKHOCTH C IMOCTOSIHHOM 110 MOJTYJTIO

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" uiu "HMccnenoBanue
3aBHCHMOCTH ME€pHOJIa O0paleHHs
KOHHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3n4eCcKUuil IPAKTUKYM 110 TEME
"N3mepenune paBHOICHCTBYIOIIEH CHITBI
IIpU JIBHKEHUH OpYyCKa MO HAaKJIOHHON
mnockoctu" unu "[IpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

Ou3nyecKuil MPakTUKYM IO TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIUX B PYKUHE U
PE3MHOBOM 00paslie, OT UX
nedopmaruu" unn "MU3ydyenune
JIBOKEHUS CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, TICPEKUHYTON Yepe3 JIETKHiA
0710K"

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

bu6nmorexa LIOK
https://m.edsoo.ru/b55b81al

152

Du3n4eCcKuil IPAKTUKYM I10 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOT0 KO3 uirenta
3apucumocTH Frp(N)" unu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTHU C IIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITH
"N3y4yeHne IBUKEHMS IPy3a Ha Bally C
TpeHuem"

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

153

DuU3nYeCKU MPAKTUKYM 110 TEME

but6mmoreka [IOK
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155

156

"HccnenoBaHue ycloBU paBHOBECHUS
TBEPOro Tella, UMEIOIIETO OCh
Bpamenus" win "KoHnctpynpoBanue
KPOHILTEHHOB U Pacy€T CUil ynpyroctu"
unu "M3yueHne ycTOM4uBOCTH
TBEPAOrO TeJla, UMEIOILETO IIJI01a/1b
onops!"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenne umnyibca Tena 1no
TopMO3HOMY IyTH" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIIHOCTH CHJTBI
Tarn" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
nn "HccnenoBanue coxpaHeHus
MMITYJIbCa IIPU yIIPYTOM
B3aumoeiictun" i "M3mepenne
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE

1 poBoi 1abopaTopun)" win
"N3y4eHne n30X0pHOro mpouecca” nin
"N3yuenune nzobapHoro mporecca uin
"IIpoBepka ypaBHEHUS COCTOSHUSA"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TennoéMkoctu"
unu "MccnenoBanue mpoiecca

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

bubnunoreka LIOK
https://m.edsoo.ru/856fb28e

bubnunoreka LIOK
https://m.edsoo.ru/eOfe7e07

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

OCTBIBaHHMS BeliecTBa' UiIn
"UccnenoBanue agnadaTHOTO
nponecca’ win "M3yuenue
B3aMMOCBSI3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
WCTIApEHUS KUJKOCTER" Wit
"N3mepeHue yaenbHOM TemIoTh
raBieHus apaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"3mepenune abCOMIOTHOM BIAXKHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomenienun". 3mepenue
Kod(duIlMeHTa MOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [{OK
https://m.edsoo.ru/6bla23b5

158

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTHUIO
U3ITy4EHUs CBETOaMOo1a" UIN
"N3y4yeHne mpoTeKaHus TOKa B LIETIH,
coJiepsKalleil KoHaeHcarop" win
"Pacnipenenenue pazHocTu
MOTEHLNAIOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIUHEHUU
KOHJIEHCAaTOpOB"

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

159

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccneqoBaHue CMENTaHHOTO

bubnunorexa LIOK
https://m.edsoo.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro COpOTUBIICHUS
npoBoaHUKOB" win "MccinenoBanue
3aBHCHUMOCTH CHUJIbI TOKA OT
HANPSDKEHUS JJIs JTaMITbl HaKaJIuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue ayekTpoaun3a’ wim
"U3mepenue 3apsia 0JJHOBAICHTHOTO
noHa" wiu "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COINPOTUBIICHUS https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJBT-aMIIEPHON
XapaKkTEepUCTUKU Juoaa”
PeseprHbIil ypok. O6001eHNE 1
161 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUU 10 TEME bubnuorexa [IOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PeseprHbIil ypok. O6001IeHNE 1
P 7P . bubmuoreka [JOK
162 CHCTEMAaTHU3alMs 3HAHUH T10 TEME
" " https://m.eds00.ru/3149956b
JlmHaMuka
PesepBubIit ypok. O6001mIeHHe 1
P P N bubnuotexa [JOK
163 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBurrii ypok. O000111€HIE *
P P . bubmuoreka [IOK
164 CHCTEMATH3aIUs 3HAaHUH 110 TEME
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHECHUS B MEXaHUKE
PesepBHrlit ypok. O6001ICHHE U
165 CHUCTEeMaTH3alusl 3HaHUH 110 TEME bubmuorexa [JOK

"OCHOBBI MOJICKYJISIPHOKMHETHYECKOM
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600ICHHE U

bubnunoreka LIOK

166 CUCTEMATH3AINA 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TemnoBbie MalIMHbI
PesepBHeiit ypok. O600ICHHE U
167 CHCTEeMAaTU3alMs 3HAHUH 110 TeMe | bubnunoreka LIOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie Iepexoab"
PesepBHeiil ypok. O0001mEHNE U
168 CI/ICTIe)MaTI/BZp WS 3HAHUH 110 TEME 1 bubnnorexa [IOK
" " | https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBurblii ypok. O00011I€HIE U
P P . bubmuoreka [{OK
169 cucTeMaTHu3alysl 3HaHUH 110 TEME 1
B . https://m.edsoo.ru/3caebdal
"ITocTosIHHBIN AMEKTpUYECKUil TOK"
PesepBHbIil ypok. O000IIEHNE U
170 CI/ICTEM&TI/BZP W 3HaHUH 110 TeMme "Toku 1 bubnmorexa OK
I " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpenax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue A p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
BzaumopeiicTBre NOCTOSTHHBIX
1 MarHuTOB ¥ MIPOBOJHUKOB C TOKOM 1 bubmmorexa [IOK
POBOAL ' https://m.edsoo.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
Bekrop MarHuTHON MHIYKIUU.
2 [Ipun pI/Il'I cyneprnos3u I/HZK MarHUTHBIX 1 bubmorexa HOK
p UH yrep H . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUTHOM MHIYKIIUH
3 MarnuTtHO€e 1oJie TPOBOJIHUKA C | bubmmoreka [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHHUE U | bubmmnoreka HOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bu6nmorexa LIOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. | bubmuoreka [IOK
DNeKTpOU3MepUTEIbHbBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBlIeHHUE U
7 MOZyJib. JIBH>KEHUE 3apsKEHHON | bubmuoreka [OK
YaCTHULLI B OJHOPOJAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
moJie
bubnunoreka LIOK
8 Pemienue 3anau 1
a https://m.edsoo.ru/504e98c7
bubmmoreka [JOK
9 Pa6oTa cuiel Jlopena 1 nbnmorexa I

https://m.edsoo.ru/d518bedb



https://m.edsoo.ru/487a8593
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bubnunoreka LIOK

10 Permervte saas https://m.eds00.ru/93617bd9
MarauTHoe 1oJjie B BEIIECTBE.
11 deppoMaraieTHKH nan'jl u bubmorexa OK
PP > ap https://m.edsoo.ru/30£f9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrnkos. [Ipumenenne bubmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dheppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [{OK
oJe" https://m.edsoo.ru/5b55¢307
14 Pemenne 3agau mo Teme "MarauTHoe bubmuoreka [{OK
noie" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 WH uu. [IoTOK BEKTOpa MarHUTHOM bubmorexa HOK
AYKIHH. P https://m.edsoo.ru/b3efa0c1
WHIYKINH
bubmmoteka IIOK
1
6 DAL i nykm https://m.edsoo.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/ab6dec188
18 Buxpesoe anexrpuyeckoe nose. Toku bubmuoreka [OK
dyko https://m.edsoo.ru/15abe 140
19 OJ1C uHAYKIMH B ABUKYLIUXCS bubnuotexa [JOK
MPOBOJHUKAX https://m.edsoo.ru/0235¢c02
but6mmorekxa [IOK
20 PefIleHie 327121 https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 Hpapiro Jletiita https:/m.eds00.ru/bbc22726
22 WNunyktuBHOCTh. KaTymka bu6muotexa [IOK
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HWHAYKTUBHOCTHU B LIICTIU ITOCTOSAHHOI'O

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

TOKa
3 SBnenue camounaykiuu. 3/C bubnuorexa [JOK
CaMOMHIYKLIUHU https://m.edsoo.ru/7ee60cad
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
2 Pemerue 3anau https://m.edsoo.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HaHUM Mo Teme "DeKTpoauHamMuKa" https://m.edsoo.ru/76484025
7 KonTtponpHast pabora o Teme bubnuoreka [IOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarenbnas cucrema. CBOOOTHBIE
28 Kosiebanus. 'apMoHnUeckue bubmmorexa LIOK
https://m.edsoo.ru/7c1db385
KoJeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bu6mmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onrcanue. BeiBos
JTUHAMUYECKOTO OTTUCAHUS
30 rapMOHUYECKUX KoJeOaHH u3 ux bubnmorexa LOK
https://m.edsoo.ru/e3¢99692
HSHEPreTUYECKOro U KHHEMATUYECKOTO
ONMCaHUS
. bubnuotexa [JOK
3 AMIInTyza i pasa konebarit https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJieOaHUH.
3 [lepron ManbIx CBOOOIHBIX bu6muoreka [JOK

KOJIeOaHUIl MAaTEMATUUECKOTO
MasiTHUKa. [leproa cBOOOIHBIX

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

3 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
Breinyxxnennsie koneOanus. Pezonanc https://m.edsoo.ru/72e¢93d09
bu6nmoreka [IOK
34 A el
proRoacham hitps://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Perenne 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koH(pepennus "MexaHUUeCcKHe
36 K(E)JI668.HI/I$(11) BpM 3BIKAJILHBIX buGnuorexa [IOK
,)', https://m.edsoo.ru/8ef587be
MHCTPYMEHTAaX
O00011IeHNE U CUCTEMATHU3AIUS
37 3HAaHUU 110 TeMe "MexaHu4ecKue buGnuorexa LIOK
| https://m.edsoo.ru/eb84182f
KoaeOaHus
18 DNeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMINIUTYIBI
39 3a 1531 : KOHJEHCcaTOpa ¢ aMILJIUT 0};11 Bubmiorexa IIOK
P a P yA https://m.edsoo.ru/093f9af1
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
3aKOH COXpaHEHHsI SHEPTUU B bu6muoreka [JOK
40
uieaIbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromme dJIEKTPOMArHUTHEIE
41 KOJ‘I}:gaHI/IS[ Brin >1<p €HHEIE Bubmorexa OK
- DY https://m.eds00.ru/5¢668619
AJIEKTPOMArHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHJEHCATOP B IIENH IIEPEMEHHOT'O buGnnorexa [IOK
8 p B p https://m.edsoo.ru/84836152
TOKa
43 Karyika MHIyKTUBHOCTH B 1I€NH bubmmoreka [JOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUUYECKOM 1enu

bu6nmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MouIHOCTh MEPEMEHHOTO TOKA.
45 AMIUTUTYOHOE U NEUCTBVYIOIIEE buGnuorexa [IOK
A A yrom https://m.edsoo.ru/lcac6cdc
3HAYEHUE CUJIbI TOKA U HAMPSHKEHUS
. bubnuorexa [JOK
46 Pe3oHaHC B 3eKTpUUECKOM 1IEeTH
https://m.edso00.ru/087506df
bub6 K
47 Perenue 3agau nommotexa L0
https://m.edsoo.ru/al 6836a4
W neanpubiii Tpancdopmarop.
panchop P bubnunoreka LIOK
48 [IpousBoacTBO, Nepeaaya u
. https://m.edsoo.ru/f97418ae
oTpeOICHUE IICKTPUUECKOW SHEPTUH
OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE DIEKTPOIHEPTUU.
49 Kp JILTYpa I/ICHOJ‘IBSO]S&HI/ISI P bubnmorexa OK
YARTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEAHEBHOM
SKU3HU
bubmmoteka IIOK
50 P
CHICHHE 3311 https://m.edsoo.ru/ee6677ed
bubnunoreka LIOK
51 P
CHICHHE 3a/1ad https://m.edsoo.ru/7cab59f8
O000I1IIeHNE U CUCTEMATU3ALIUS
52 3HAHUU 110 TeMe "DIEKTPOMArHUTHEIE buGnnorexa [IOK
p https://m.edsoo.ru/401024a9
KoJiebanus"
MexaHn4ecKkue BOJHEI. but6mmorekxa [IOK
53
XapaKTepUCTUKU MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKHUX BOJH but6mmoreka [IOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa bubmmorexa LIOK
yi. Sapaitep Y https://m.edsoo.ru/138b6£09
56 Wndpas3syk u ynprpassyk. [llymoBoe bubnmoreka [JOK
3arpsA3HEHUE OKPYKAOUIEH CPeJIbl https://m.edsoo.ru/7380038f
bubnunoreka LIOK
57 Pemenue
HICHHE 519 https://m.edsoo.ru/cfd918bf
53 DIIeKTPOMArHUTHBIE BOJTHBI. bubmmoreka [JOK
N3nydyenne 3J1eKTPOMarHuTHHIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana 31eKTPOMarHUTHBIX BOJIH.
bubmuoreka [{OK
60 [IpuMeHeHue 31eKTPOMarHuTHBIX
https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHUIUIIB paIUOCBS3U U
61 TeJNeBUACHUs. Paironokanusi. bu6mmoteka IIOK
DIIEKTPOMarHUTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96f1{8
OKpPY’KaroIlle cpebl
& KonTponbHas padbora no teme bubmmnoreka HOK
"Konebanus u BoHBI" https://m.edsoo.ru/4f7985a0
63 CgerT. 3aKOH NMPSMOIMHEHHOTO bubnmnorexa [JOK
pacupocTpaHeHus CBeTa https://m.edsoo.ru/f9566406
Pemienue 3a1au Ha npUMEHEHUE
64 3aKOHA MPSIMOJIMHEWHOT O brbmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBeTa
65 OTtpaxenue ceta. [limockoe 3epkano. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBIN U bubnuoreka [JOK
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OTHOCHUTEJIbHBIN IT0KA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
oTpaxeHue. [IpenenbHblid yrou
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bubnunorexa LIOK

67 3aKOHOB OTPAKECHUS U IIPEIOMIICHUS
P P hitps:/m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. lucrnepeust
. bubmuoreka [{OK
68 cBeta. CI0KHBIA cocTaB 0eI0ro cBera.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSSHUE U bubnuoreka [IOK
OIITHYECKas cujla JIUH3bI https://m.edsoo.ru/60441359
70 [Toctpoenue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HUX CUCTeMaX. YBeJIMUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 A300paKEHN, MOIYYAEMBIX C bubnuorexa [IOK
P > HOTYH hitps://m.eds00.ru/5a868£09
[IOMOIIIBIO JTUH3
72 I'na3 xak omrudeckas cucreMa bubnmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
73 o I/IMeHI/IMOJ(fTI/I Fe(];)MJ;T HYECKOU bubnnorexa [IOK
p p https://m.edsoo.ru/cd174al10
OIITUKH
74 CKOpoCTh CBETA U METOBI €€ bubnmnoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunoreka LIOK
75 HCIIEPCHUS CBETA
A P https://m.edsoo.ru/lel6ccbe
b K
76 WnTepdepenmus ceera nomotexa LO

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

77 HaOJIIOJICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuorexa [JOK
78 Pemmterme 3272 https://m.edsofru/3061d62b
bubnuorexa [JOK
7 lpumenenue uTepdepertun https://m.edsofru/668edb08
bubnuorexa [JOK
80 Mugpakums ceera https://m.edSO(]fru/ 12ed04b5
g1 JudpaxkuonHas pemeéTrka. Y cioBue bubmmoreka [JOK
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnuorexa [JOK
82 Pemenne sana- https://m.edsofru/d5804l la
23 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonspusanus csera https://m.edsoo.ru/e9890fe9
bu6mmoteka IIOK
84 Pemmtenme 32727 https://m.edsoc]fru/056c8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubamorera LOK
https://m.edsoo.ru/0b36363d
26 O06o0menne U cucTeMaTru3aIus bubnuotexa [JOK
3HaHui mo teme "OnTuka" https://m.edsoo.ru/8a14748b
27 KonTponbhas pabota no teme bubmuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panu1pl MpUMEHUMOCTH
28 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [IOK
DJIEKTPOAUHAMUKY U IPUHITUAI https://m.edsoo.ru/c9bd77cb
OTHOCHUTEJIbHOCTH
89 IToctynatel cnennalbHON TEOPUU bubnmoreka [JOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05cb

[IpocTpaHcTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpU4UHHOCTH.

bub6nmoreka [IOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame1JIeHne BpPEeMEHH U COKpaIlEHUE
JUTUHBI
01 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnoreka [JOK
YaCTHUIbI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 HMITYJIbCOM PEIISTUBUCTCKOM YaCTUIIbI bubmmorexa [TOK
y p HBL. https://m.edsoo.ru/b6258ffa
DHeprus NOKos
93 PaBHOBECHOE TEMIOBOE U3JTYyYEHUE bubmorexa HOK
i https://m.edsoo.ru/f54035a5
bu6nmorexa LIOK
4 B
? 3aKoH emeenns Buxa https://m.edsoo.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHEI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
96 C)
HEpIuA U HMITYIIBC GOTOHa https://m.edsoo.ru/7fb307ec
97 ®otoadp¢ext. OnpiTer A. T bu6muoreka [IOK
CronetoBa. 3akoHbl poTorPdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHINTENHA 115
98 dotoaddexra. "KpacHas rpanuima" bubmorexa [IOK
+ APAtHas TPAti https://m.edsoo.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubnmnorexa [JOK
JleGenena https://m.edsoo.ru/64b4f966
100 BoaHoBBIE CBOMCTBA YaCTHI] 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 1€

https://m.edsoo.ru/f59cfcec

bubnunoreka LIOK

101 bpoii 0
PORLILEL 1 PA3MEDRI ObIaCTH https://m.edsoo.ru/5df8baf1
JIOKAJIU3ALUM IBUKYILECICS YaCTUIIbI
102 KopnyckymsipHO-BOJIHOBOM Iyaan3M bubmorexa HOK
PHyCRYIp y https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTpOHOB Ha Bbu6moteka [JOK
KpHucTajuiax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHU B MUKPOMHUPE.
104 COO?H?HIGHI/M Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N pea https://m.edso00.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
1 P
05 CIICHNE rpagICCKuX saza https://m.edsoo.ru/e70195bd
.. bubnuoreka [{OK
106 P
CHICHHE PACHCTHRIX 3a/ad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: Bu6 110K
HOINOTEeKA
107 "O CTQO", "K -
CHOBR ’ "OpHyCKyngHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIu3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
bu6nunorexa LIOK
108 aroMma. [Iimanerapnas Mmonens aroma
https://m.edsoo.ru/312b750a
Pezepdopna
bubnunoreka LIOK
109 II b
OCTY-IaThl bopa https://m.edsoo.ru/404dfa9a
110 Buas ciektpoB. CriekTp ypoBHE# bubnmnorexa [JOK
SHEPruu aToMa Bogopoaa https://m.edsoo.ru/cf74b1 1a
11 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
H3Iy4EHUE CBETA https://m.edsoo.ru/f945d85¢
112 Jlazep bubnuotexa [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 mozeins sanpa

I'eitzenOepra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

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

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

114

3aKOH paI0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Biusnue

pPaarOaKTHUBHOCTHU HaA KMBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

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

115

116

117

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SAnepusie cuibl. Jledekt Macco spa.
S nepnblie peakuuu. AaepHeie
peakTopsl. [IpoGiieMs! ympaBiseMoro

TEPMOSIIEPHOTO CUHTE3a.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHOMN SHEPreTUKH

Mertoast peructpanuu u

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

aJIpOHOB

®usnka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnuncTBO husmdeckoit

KapTHUHBI MUPa

bu6mmoteka IIOK
https://m.edsoo.ru/ff1758d0

bubnunoreka LIOK
https://m.edsoo.ru/lac08a5b

bubnunoreka LIOK
https://m.edsoo.ru/c026£d37

118

OTansl Pa3BUTHA aCTPOHOMUMU.

bubnunorexa 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

3HaueHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHX

bubnmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.edsoo.ru/39¢44028
HCCIICIOBaHUI
CoBpeMEHHbIEC ONITUYECKUE
bubnuoreka [{OK
120 TEJIECKOIIbI, PaIuOTEIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Be3nus,
. bubnuorexa [JOK
121 SIpPKUE 3BE3bI, IUNIAHETHI, KX BUJAUMOE
https://m.edsoo.ru/aac588eb
IBHKEHHE
Conneuynast cucrema. CoJHIie.
122 CoJHe4Hast aKTUBHOCTD. MICTOUHHK bubmorexa HOK
. https://m.edsoo.ru/22748eb4
sHeprun CoJlHILIA U 3BE3]
3BE3bI, X OCHOBHEIE
123 XapakTepucTuku. Jlnarpamma bubmmorexa [TOK
XApaKTepHCTHIC. AMATp . https://m.edsoo.ru/42169944
CIEKTPATBLHBIN KJIACC — CBETUMOCTD
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LHOK
https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE TTPEICTABICHHS O bubnunoreka LIOK
MPOUCXO0XKIEHUU 1 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tune! ramaktuk. YEpHbIE NLIPHI B bubnnorexa [IOK
- ep JIBIP https://m.edsoo.ru/7cd10a0a
s/Ipax rajJakTUK
127 Bcenennas. Pacunpenne BeeneHHoi. bubnmoreka [JOK

3akoH Xab6mna. Teopus bonpbmioro

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
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B3phbIBa. PenukToBoe HU3JTy4CHUC

128

129

130

MacmrabHas ctpykrypa BeeneHnnoii.
MeraraiakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

DuU3NYECKU MPAKTUKYM 10 TEME
"NccneqoBanue MAarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" UIu
"UccnenoBanue ASHCTBHS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

bu6nmoreka [IOK
https://m.edsoo.ru/ce234633

bu6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubmuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue cunsl AMmepa" wim
"N3y4yeHne 3aBUCUMOCTH CHJIbI
AmMriepa OT cuiibl TOKa" MU
"OnpezneneHrie MAarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bu6mmoteka IIOK
https://m.edsoo.ru/fcaec91e9

132

Pu3NYeCKuil TPAKTUKYM I10 TEME
"UccnemoBanue SIBIICHUS

AIIEKTPOMArHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMA BUXPEBOTO
MarHMTHOTO moisa"

https://m.edsoo.ru/c36658da

133

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue sSBIEHUA
camouHaykiuu" wim "Coopka 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 CBOOOTHBIX
KOJIcOaHUI HUTSHOTO U TIPY>KMHHOTO
MAasiTHUKOB"

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

135

Pu3N4eCKul IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHuEe SHEPTUU B
IPYXKUHHOM MasiTHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/a28026bd

136

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue nepeMeHHOTO TOKa
Yyepe3 MOCIIeI0BaTeNIbHO COSTMHEHHBIC
KOHJIEHCATOp, KaTyLIKY U pe3uctop”
win "HccrnenoBanue paboTh
HMCTOYHUKOB CBETA B LIETIH
MEPEMEHHOTO TOKa"

bubnunoreka LIOK
https://m.edsoo.ru/89dc2d90

137

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

bubmmoteka IIOK
https://m.edsoo.ru/b100661a

138

Du3nUeCcKu IPAKTUKYM I10 TEME
"N3mepenune mokazaresns mpeoMIIeHUs
crexna" win "llonydyenue
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKaja v JUH3BI"

bu6nunorexa LIOK
https://m.edsoo.ru/42569¢eal

139

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"NccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJIKHUX JIUH3)" WIn
"N3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroUX JUH3"

but6mmorekxa [IOK
https://m.edsoo.ru/b879fb3f

140

DuU3nYeCKUi MPAKTUKYM 110 TEME
"HaGmronenune qudpakmumm,

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

uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMIyJbCa U SHEPTUU
PEISITUBUCTCKUX YacTHIl (TI0
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1€)"

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

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoM [ lnanka Ha
ocHoBe uccienoanus Gorodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

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

143

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bu6mmoteka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCoIB30BaHUEM J103UMeETpa”
i "M3yuenue nornomenus 6era-
4acTULl IFOMUHHEM"

bu6mmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
WCITOJIh30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONIpEACIICHUS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE

but6mmorekxa [IOK
https://m.edsoo.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" Wi "HabmroneHus B
teneckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3HBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIIS
3HaHuil. Posib GU3UKK 1 aCTpOHOMUH B

. . bubnunoreka LIOK
146 SKOHOMMYECKOM, TEXHOJIOTHYECKOM, 1
. . https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOM chepax
JIeITEIIbHOCTH YCIOBEKA
O06o001IeHre U CUCTEeMaTH3aIus
147 3HaHuid. Postb u MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb pusnueckoil Teopuu B
(dbopMHUpPOBaHUH MIPEACTABICHUHN O
148 ¢bu3nueckoil kKapTUHE MHpa, MECTO bubamorera LOK
. https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHbIX MPEJCTABICHUN O MPUPOJIE
149 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bubnunoreka LIOK
3HaHuM 1Mo teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuorexa [{OK
3HaHui no teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CUCTEMATU3ALMS Eub 110K
N nOIMOoTEKA
152 3HaHu# no Teme "CraTtuka TBEpPAOTro

Tema"

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



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
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O00011eHUE U CUCTEMATU3ALIMS

bubnunoreka LIOK

153 3HAHUHU 110 TeMe "3aKOHBI COXPaHEHHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O0001IeHNE U CHCTEMATH3AINS it LOK
. HOJINOTEKA
154 3HaHu# 110 Teme "OCHOBEI httos//med ledd40ca8
. ps://m.edsoo.ru/e ca
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"
O000I11IeHNE U CUCTEMATU3AIUS By OK
. HOIHOTEKA
155 3HaHU 110 TeMe "TepMoauHaMuKa. 1
TerToBLIe MALHHEL" https://m.edsoo.ru/c63f7c10
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperatHbie bubnnoreka [JOK
cocTosHus Beniectsa. Da3oBbie https://m.edsoo.ru/1d36b5b1
nepexopl"”
O0001IeHNE U CHCTEMATH3AIIUS
N bubmnorexa [IOK
157 3HaHUM N0 TeMe "DIeKTpUuIecKoe 1
" https://m.edsoo.ru/3bf0def9
oJje
O00011eHNEe U CUCTEMATU3ALIS G LOK
B . noJInoTEKA
158 3HaHuH 110 TeMme "TloCcTOSTHHBII
. " https://m.edsoo.ru/71453ee6
3JIEKTPUUYECKUNA TOK
O00011eHNEe U CUCTEMATU3ALIS Bt OK
B noInoTeKa
159 3HaHU# no TeMe "TOKM B pa3Iu4HbIX 1
" https://m.edsoo.ru/3d40077a
cpemax
160 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [IOK
3HaHui o teMe "MarautHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrlit ypok. O6001ICHHE U
. Bbubnnorexa IHIOK
161 cucTeMaTu3alus 3HaHUH 110 TEME ) 1
" eKT " https://m.edsoo.ru/053e2248
POMAarHUTHAs WHIYKITUS
162 PesepBHbIil ypok. O0001ICHHE U bubnuoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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CHUCTEMATH3aIMs 3HAHUH 110 TEME
"Mexanndeckue KoieOanus"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600IICHHE 1

163 CUCTEMATHU3AIUA 3HAHUH 10 TEME bubnmnorexa LHOK
https://m.edsoo.ru/5e2bb83d
"DNIeKTpOMAarHUTHBIE KOJIeOaHus "
PesepBHbIil ypok. O0001ICHHE U
164 CHCTEMAaTU3alMsl 3HaHUH 110 TeMe bubnuoreka [{OK
"MexaHnyecKue 1 3J€KTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBuslit ypok. O60011eHNE U
. bubnuoreka IIOK
165 cUCTEMATHU3aIKsA 3HAHUH 10 TEME httos-//m.ed o 1522d1603
PS://M.edS00.1u. a
"Ontuka"
PesepBuslit ypok. O60011eHNE U
. bubnuoreka IIOK
166 cucTeMaTru3alus 3HaHuM 110 TeMe hitps://m.c dsocI)_[r ISbeclc6S
//m. Iu
"OcHoBrl CTO"
Peseprublit ypok. O60011eHUE U
. bubnuoreka IIOK
167 CUCTEMATH3AINA 3HAHUH 110 TEME httos:/fmed & 759438
N ps://m.edsoo.ru/f7c
"KopnycKysipHO-BOJIHOBOM Ayan3m"
Peseprublit ypok. O60011eHUE U
. Bbubmnorexa IIOK
168 CUCTEMATH3AIINA 3HAHUH 110 TEME httos:fmed s 1511654
ps://m.edsoo.ru
"du3uka atoma"
PesepBHrlit ypok. O6001ICHHE U
169 CHCTeMaTH3aIlusl 3HaHUH 10 TEMe bubmuoreka [IOK
"®u3uKa aTOMHOIO Spa U https://m.edsoo.ru/905¢5ce0
3JIEMEHTAPHBIX YaCTHIL"
PesepBHrlit ypok. O6001ICHHE U
. bubmmoreka [JOK
170 cucTeMaTHu3aIys 3HaHUM 110 TeMe 1

"JnemeHTH! acTpoduzuku”

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



https://m.edsoo.ru/d6310bfd
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJjbTara

10.1

10.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeHero 001ero oopa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPax poJib U MECTO (HU3UKHU B (OPMHUPOBAHHH
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

Y4uuThIBaTh TpPaHUIBl MTPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIECICH:
MaTepuaibHas TOYKa, HHepIUaIbHAasl cUCTeMa OTCYETa, aOCONMIOTHO TBEPIOE
TEJ0, UACAIBbHBIN Ia3; MOAEIIU CTPOEHUS T'a30B, KUAKOCTEH U TBEPABIX TEl,
TOYCYHBIN AJIEKTPUUECKUI 3aps]l — P pelieHnH (HU3NUECKUX 3a7a4

10.3

PacnioznaBath pu3udeckue sBiIeHUs (MIPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB ~MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU  CTPOEHUs
BEIIECTBA M DBJEKTPOJAMHAMMKH: PAaBHOMEPHOE M PpaBHOYCKOPEHHOE
OpSMOJIMHEHHOEe JIBUXKEHHE, CBOOOAHOE TMaJeHHE TeJl, MABHXKEHHE II0
OKPY)KHOCTH, HMHEpLHMs, B3auMmojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE KHUJIKOCTEH U TBEPABIX Tel, U3MEHEHUEe 00bEMa Tel
IpU HarpeBaHuM (OXJIAXAECHHUU), TEIUIOBOE pPaBHOBECUE, HCIApEHUE,
KOHJIEHCAllUs, UIaBJICHUE, KPUCTAJUIU3alUsl, KUIIEHUE, BIaXKHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS T'a3a IIPU €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBA3b
MEXy IapaMeTpaMH COCTOSHUS ra3a B M30MPOLECccax; AIEKTPU3ALUs Tell,
B3aMMOJEICTBHE 3aps 0B

10.4

OnucelBaTh MEXaHUYECKOE JIBUKEHHUE, UCMOIb3Ysl (U3NYECKNE BETUUYHUHBIL:
KOOpJIMHATAa, MyTh, IEpEMEIIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHUa,
UMIYJIbC TeNla, KWUHETHYeCKas OSHEeprus, MOTEHLUaJIbHas >SHEprus,
MexaHuuyeckas paboTa, MeXaHHYecKass MOUIHOCTb; TIpU  OINHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIb3YEMbIX BEJIWYMH, UX
0003HaueHUs] U E€AMHUIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOLINE JAHHYIO
(bu3MYeCcKyro BETUUUHY C IPYTHMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€I M TEIUIOBBIE SIBIICHUS,
UCIONB3YS (PU3MUECKHE BEUUMHBIL: JaBJIEHUE ra3a, TeMIepaTypa, CpeaHss
KMHETUYECKas JHEPIUst Xa0THYECKOTO JBUKECHUS MOJIEKYIL,
CPEIHEKBAJpaTU4YHAs  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora rasa, KOd(QQHUIMEHT IOJE3HOro ACHCTBUS
TEIUIOBOTO JBHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3NUECKUI
CMBICTT MCHOJB3YEMBIX BEIMYMUH, UX OOO3HAUECHUS U €JIMHUIIbI, HAXOIUTh
dbopMyIbl, CBS3BIBAIOLIME JAaHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTHUMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYCCKUC CBOMCTBa BCIICCTBA n
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIOIb3YEeMbIX BEIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME JTAaHHYIO (DM3MYECKYI0 BEIUYHUHY C
JIPYTMMH BETUUMHAMU

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHbl M MPUHIUIIBL: 3aKOH BceMupHoro tsrotrenus, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruM, 3aKOH COXpaHEHUS
UMITyJbCa, MPUHLMUI  CYNEPHO3UINH CHJI, MPUHIUI PABHOIPABHS
MHEPLUUATBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHMS BEIIECTBA, IAa30BbIE 3aKOHbI, CBA3b CPEIHEH KUHETHYECKON
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEpBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyaTh CIOBECHYH (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TPUHUMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTh  yCIOBUS MX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU U
MponecCoOB C UCIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopmynupoBath npodiemMy (3aaady) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYyI0BaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO M3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIYy (PU3NYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBATh  pe3yNbTaThl  TOJYyYEHHOM  3aBUCHMOCTH
(GU3UYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, J€JIaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeIOBaHUS

Cobumo1aTh mpaBmiia 0€30MacHOTO TPyAa MNPy MPOBEICHUN UCCIETOBAHHHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENLHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 0OOPYTOBAHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITB; HA OCHOBE aHAlIu3a yCIOBHS
3aJjaui BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PHU3UUECKUE BEIUYUHBI
U QopmMynbl, HEOOXOAWMBIE [JIsi €€ pelieHHs, MPOBOAUTH pPAacuéThl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOU BEIIMUHNHBI

Pematp KaueCTBEHHBIC 3a/1a4u: BBICTPaUBaTh JIOTUYECKHU
HEMPOTHUBOPEUUBYIO IIETIOYKY pACCYXKICHHM C ONOpOd Ha U3YYCHHbBIE




3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTWM I TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpIIpETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMAaLUK, TOMYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTY4aEMyIO HH(POPMAIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOpETUYECKHUE 3HAHUS 10 (PU3KMKE B MMOBCEIHEBHOW KH3HU
s obOecrieueHrss 0€301ACHOCTH TIPH  OOpallleHHH C MpuOOpaMH |
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3JI0POBbSI M COOJFOJICHUS
HOPM 9KOJIOTUYECKOTO TOBEICHUS B OKPYKAIOIIEH cpere

PaGoTtare B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBLHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMsX, aJCKBaTHO
OLICHUBATh BKJIAQJ K&XKIOTO W3 YYaCTHUKOB TPYIIBI B pEIICHHUE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsieMOro
pe3yabTara

11.1

11.2

11.3

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeIbLHON NPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMEPaxX polib U MecTo (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
W TEXHOJOTHM, B TMPAKTUYECKOW JESITEIBHOCTH JIOJIEH, LEIOCTHOCTh M
€ANHCTBO (PU3MUECKOU KapTUHBI MUpPa

VY4uuThIBaTh TpPAHHUIBI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENei:
TOYEUHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJECIb aroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO si/Ipa NP pPelIeHUH PU3NIECKUX 3a]a4

Pacrnio3HaBaTh pu3nveckue sBiIeHus (MPOLEcCch) U OOBACHATh UX Ha OCHOBE
3aKOHOB  QJIGKTPOJMHAMUKUA ¥ KBAaHTOBOW (DU3UKU: DIIEKTpUYecKas
IPOBOJIUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JEHCTBUS
TOKa, B3aUMOJICHICTBHE MarHUTOB, JIEKTPOMAarHUTHAS MHIYKLUS, JeficTBHE
MarHUTHOTO TIONISi HAa TPOBOJAHMK C TOKOM W JBWKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KOJIeOaHUs " BOJTHBI, PSIMOJIMHEHHOE
pacnpocTpaHEeHHE CBETa, OTpaKeHHWe, IpelloMIIeHue, HHTephepeHus,
mupaknus U MoJIsSpU3alus cBeTa, AUCIIEPCHs CBeTa, (POTOTEKTPUUECKUN
abdext (poroaddexT), cBeToBOE AaBiIEHHE, BOSHUKHOBEHHE JTHHEHYATOTO
CIeKTpa  aTroMa  BOJOpPOJA,  €CTeCTBEHHAas M HCKYCCTBEHHas




pPaarnoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh DPA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pu3HuecKkue
BEJIMYUHBI: YICKTPUUECCKUN 3apsil, CUia TOKA, dJIEKTPUUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnuanos, JJC, pabora
TOKa, MHIYKIUS MAarHUTHOro Imojs, cuina Awmmepa, cuwia Jlopenua,
MHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUYECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KoJieOaHUuM B KosieOaTelnbHOM KOHTYpE, 3apsi M cuia
TOKa B IpOLlecCe TapMOHUYECKMX 3JEKTPOMArHUTHBIX KoyeOaHuH,
(GoKycHOE paccTOsIHHe M ONTHUYECKas CHja JIMH3Bl, IPH OIMHUCAHUHU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJNb3YEMbBIX BEJIMYHMH, UX
0003HaueHHs] W EIUHHIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYMHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
(bu3nYecKre BETUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacTOTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, MEPHOA IOJIypacmaja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUEHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HAaUeHHE (PU3UYECKON BETUYHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3MUECcCKue
3aKOHBl M TPUHLUIBLI: 3akoH OMa, 3aKOHBI MOCJIEI0BaTEeIbHOTO U
HapajyIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3akoH JIxoyns — JIeHna, 3akoH
AIIEKTPOMAarHUTHOM MHAYKLWHU, 3aKOH NPSMOJIMHEHHOIO paclpOCTPaHEHUS
CBETa, 3aKOHBbl OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, ypPaBHEHUE
OnHmTeiiHa 118 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXpaHEHHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsA]ia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4Hcla, MOCTyNaTel bopa, 3aKkOH pagnOaKTHBHOIO
pacnaza; mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKOe  BbIpaXXeHHWE M ycjoBHsl  (TpaHMIbl,  oO1acTH)
PUMEHUMOCTH

OmnpenensTb HampaBiI€HUE BEKTOpPa HWHAYKIMKW MarHUTHOTO  MOJIA
MTPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaeMOE IUIOCKHM 3EpKaJoM,
TOHKOM JTUH30U

11.9

BrimonsaTe OKCIICPUMCHTBI IO HCCICAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MMponecCoOB C UCIOJb30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpru 5TOM
dbopmynupoBath IpodieMy (3a7a4dy) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyI0BaHUS, MPOBOJUTEH OIBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcCymecTBISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIUYHH,
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO M3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpPSAMBIX U3MEPEHUH; MpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MacHOTO TPy/Aa P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTO  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOGKTHOfI ACATCIIbBHOCTU € UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u
1abopaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHble 3aauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCIOBUS
3aJauM BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U (QopMyIBl, HEOOXOAWMBIC ISl €€ pEelmIeHHsS, MPOBOAUTH PAcu€Thl U
OIICHUBATh PEATbHOCTH IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SBJICHUA

Hcnonp3oBaTh  HpU  peUICHHWH  y4eOHBIX  33Jad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKA, CTPYKTYPHUPOBAHUS,
UHTEPIPETAllMM U TPEACTaBICHUS Yy4eOHOW U HAyYHO-TIOMYISPHOU
uH(pOpMallUK, TOJTYYEHHOH U3 Ppa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJM3UPOBATH MTOJIYHaeMyI0 HH(POPMAITHIO

OOBSACHATH TPUHIMIBI JIEHCTBUS MAallWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3nuyaTh yCIOBHS UX 0€30MacHOr0 HCMIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOUTE PUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHN

11.18

Hcnonp30BaTh TeOpEeTUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
uist  obecrieyeHust Oe3omacHOCTH TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MIOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBIMOJHEHUEM pA3TUYHBIX COIMATIBHBIX POJIEH,
MJIAaHUPOBATh PadOTy TPYMIIBI, PAIMOHATBHO PACHPENeATh 00S3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTh B HCECTAHAAPTHBIX CUTyalHAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJI0ro M3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIeMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pasaejia 3JIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHUA

@duzuka — Hayka o mnpupoae. Hayunblie meTosbl
MO3HAHUS OKpy»Karolero Mupa. Ponib skciepumenTa
U TEOpUHU B TIpollecce IMO3HAHUS MPUPOIBIL.
DKCIepuMEHT B (pu3uKe

1.1

MopenupoBanue ¢usnyeckux  SIBICHUHN u
npoueccoB. Hayunble rumnotessl. ®Pusnyeckue
3aKOHBI M TEOopuu. ['paHMIBI IPUMEHHMOCTH

1.2 ¢u3nyeckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Ponre u Mecro ¢usuku B (hopMupoBaHUU
COBPEMEHHOM  HAydyHOM  KAapTUHBI MuUpa, B
IIPAKTHUYECKON JEATEIbHOCTH JIFOIEH

MEXAHHKA

2.1

KMHEMATHKA

MexaHU4Ueckoe  JBHIKEHHE. OTHOCHTENBLHOCTD
2.1.1 MexaHuueckoro gBmkeHus. CHcreMa OTCUYETA.
Tpaexropust

[lepemerienne, CKOpPOCTb  (CpeaHsIsI  CKOPOCTb,
210 MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUAIbHOM
o TOYKH, WX TIPOCKIIMUA Ha OCH CHUCTEMbI KOOPJMHAT.

CrnoskeHue nepemMeIeHnil U CI0)KEHUE CKOPOCTEN

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
513 nBuwkeHue. I'padMKu  3aBHCHMMOCTH  KOOPJHMHAT,
o CKOPOCTH, YCKOPEHHs, TyTH | IepeMEIIeHHs

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

CBoOoaHoe majieHre. Y CKopeHue cBOOOHOTO
nagcHus

KpuBonmnuelinoe JIBUYKEHUE. PaBrOMepHOE
JBUXCHUEC MaTepI/IaJ'II)HOI\/’I TOYKH II0 OKPYXKHOCTH.
VYrioBast ckOpocTb, JIMHENHas ckopocTs. [lepnon u
yacroTa. LleHTpocTpeMuTENbHOE YCKOPEHHE

516 TexHuyeckre yCTPOWCTBA: CIHIOMETp, IBHKEHHUEC
o CHapSI/IOB, IIETTHBIE M PEMEHHBIC TIepeIadn

[Tpaktuyeckue paboTel. M3MepeHune MrHOBEHHOM

2.1.7
ckopocTd. MccnenoBaHue COOTHOLIEHUS MEXKITY




2.2

2.3

IIyTSMH, MIPOMICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3yuyeHue ABHIKEHHS
HapuKa B BS3KOW XUIKOCTU. V3ydeHne ABMIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBLHO

JUHAMUKA

2.2.1

222

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HprotoHa. IHepuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIMI cyneprno3uivy Cuil

223

Bropoii 3akoH HproTOHA [1U11 MaTEpUAIBHON TOYKU B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa [U1 MaTepHaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuia TSDKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHusi. Cuia CONpPOTUBIICHUSI IPU JBIKEHUH Tela
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamlaTeIbHOE  JIBHIKCHUE
a0COIOTHO TBEPAOTO Tea

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAILECHUS.
[T;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEA B
nUCo

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH TMOJ AeHCTBHEM
HECKOJIBKMX CcHiI. MccienoBaHue 3aBHCUMOCTH CHII
VIOPYTOCTH, BO3HUKAWOIIUX B JaehopMupyeMoit
MPYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMMIyabC cuiibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHenus umiyiabca B MCO. PeaktuBHoe
JIBUKECHHE

PabGora cunel




234

MOoIIHOCTD CUIBI

235

2.3.6

2.3.7

Kunetnueckass d3Heprusi MarepuaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUHU

[TorenmmanpHas 3Heprus. [loTreHnManbHas SHEPruUs
yIpyro nehopMUPOBAHHON MIPY>KUHBI.
[ToTennmanpHast SHEPTUs Teja BOJMU3M MMOBEPXHOCTH
Seman

IloTennmanbHbIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HCIMOTCHLIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4YeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpaHCHUA MEXaHUYeCKOM SHEpIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpPOMCTBA:  JBM)KCHHE  PAaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel mpu Heymnpyrom ynape. MccnemoBanue cBs3u
paboThl CHUIIBI C U3MEHEHHEM MEXaHHYEeCKOM
SHEPrUU Telna

3 MOJIEKYJISIPHAS ®U3UKA U TEPMOAMHAMUKA

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OcHoBHbIE II0JIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddyzus. Xapakrep ABMKEHUS U B3aUMOACHCTBUS
YacTHL| BELIECTBA
Mopenu cTpoeHus ra3oB, KUIAKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSICHEHHWE CBOMCTB BELIECTBA HAa OCHOBE
JTUX MOJEEN

313 Macca MOJIEKYJL. KonnuectBo BEIIIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus
Monens uaeanpHOoro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU HJIECAIBHOIO
rasa
AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruy  TEIUIOBOIO  JBUIKEHUS
yactul rasa. [lIkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JaneroHa

318 I"azoBbIe 3ak0HBI. M301poLiecchl B HeanbHOM Tas3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30xo0pa, n3zobapa

3.1.9

3.1.10

TexHuuyeckue ycTporucTBa: TEpMOMETP, OapomMeTp

[TpakTrueckue padoTel. MI3MepeHne Maccsl BO3ayxa
B KJaccHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cHUCTEMA. Bnaytpennss
SHEPIUs TePMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHU S

KonuuectBo Ttemnorsl u  pabota. BuyTpeHHss
SHEPrusi OJHOATOMHOTO UEabHOTO rasa

323

33791831 TEIUIONEpEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMA, W3JIy4YyeHHue. TertoéMKOCTh  Tena.
VnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbii 3ak0H TepMOAMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckas uHTEpIIpEeTaIys pabOTHI ra3a

3.2.5

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIEUCTBUS
TeIIOBBIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TeIIoBbIX MamuHax. Koadduiument mone3noro
nevictus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JABUTAaTEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

TexHUuecKne yCTpOMCTBA: JBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOJMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

33

AT'PETATHBIE COCTOSAHNW A BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

332

Hap006pa3OBaHHe N KOHACHCalMA. I/IcnapeHHe )51
KUIEHuEe. YelbHas TeIIoTa napoo6pa30BaHI/m.
3aBHCHMOCTD TCMIICPATYPhI KUIICHHUA OT JABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3TyXa.
Haceliennsiii nap

3.33

3.34

TBépnoe Ttenmo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOMCTB KpUCTaLIoB. JKuakue
Kkpuctayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u Kpucraui3anus. YaenpHas TEIJIoTa




riaBieHus. CyOmumanst

3.3.5 YpaBHeHHE TEIJIOBOTO OaaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTyUCHHS
o COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 IIpakTnueckue paboTel. HM3mepeHue BIaXKHOCTH
o BO31yXa
4 OJIEKTPOIMHAMUKA
DJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKUX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3aumopeiictBue 3apsaaoB. 3akon Kynona
DneKTpuuecKoe ToJIe. HanpsoxéHHocThb
4.1.5 aeKTpuueckoro mnois. [lpuHuun cynepnosuuuu.
JluHny HanpsHKEHHOCTH IEKTPUUYECKOTO MO
416 Pabora cui AIEKTPOCTATUUECKOTO TOJISL.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOIHUKM ¥  JOUANEKTPUKA B TOCTOSHHOM
4.1.7 ANEKTPUIECKOM noJe. Husnexrpuueckas
MIPOHUIIAEMOCTD
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrusl 3apsKEHHOTO
KOH/JIEHCAaTOpa
Texauueckue YCTpOMCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, ANIEKTPOCTaTUUECKAs 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONpPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTnueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBII SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcenoBus CyIIIECTBOBAHUS MTOCTOSTHHOTO
4.2.1 aneKTpuyeckoro Toka. Mcrounnku Toka. Cuia Toka.
ITocTosiHHBIN TOK
4.2 422 Hanpsoxenune. 3akon Oma 1i1s ydacTka [enu
493 DIIeKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOe, NapauieIbHOE, CMEIIaHHOE

COCAMHCHUC ITPOBOIHUKOB




4.2.5

Paborta »snektpuyeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIHOCTB 3JIEKTPUYECKOTO TOKA
OnexktpoaBwxkymias cuna (mamee — DJIC) wm
BHYTPCHHEE CONPOTUBICHHE WCTOYHUKA TOKA.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
anleKTprueckoi nenu. KopoTkoe 3amMbpIkaHue

DJeKTpOHHAsl MPOBOJUMOCTh TBEPABIX METAILIOB.
3aBUCHUMOCTh  COINPOTUBIEHUS  METAJUIOB  OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

429

OnekTpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

4.2.10

4.2.11

[TonynpoBonnuku. CoOcTBeHHass M IpUMECHas
IIPOBOAMMOCTh IOJXYIPOBOAHMKOB. CBoMHCTBa p-n
nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI

BJICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJINTAX.
BJICKTpOJ'II/ITI/I‘leCKaSI JUuccolnuanms. :‘)J'IGKTpOJ'II/IB

4.2.12

DnekTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOSTENIbHOrO pa3psana. Momnuus. [1nazma

4.2.13

TexHu4ecKkue yCTpOMCTBA: aMIIEpMETpP, BOJBTMETP,
peocTar, HICTOYHUKH TOKa, JJIEKTPOHArpeBaTEIIbHBIC
IpuOOpBI, 3JIEKTPOOCBETUTEIILHBIE npuOopHl,
TEPMOMETDP  COINPOTUBJICHUSA, BAKYYMHBIH JUOI,
TEPMUCTOPBI u (oTope3nucTopsl,
IIOJIYIIPOBOIHUKOBBIN U0/, TaJIbBAHUKA

4.2.14

11 KIIACC

Kon
pasaena
4

Koanposepsiemoro

3JIEMEHTA

[IpakTnueckue paboThl. l3yueHue cmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COINPOTHUBJICHUS. Habmonenue
AIIEKTPOJIA3A

IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUS

OJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITTIOJIE. SJIEKTPOMATHUTHA S NHAYKIUA

4.3.1

IlocrossHHEIE MAarduThbl. BzaumoaerictBue
MOCTOSIHHBIX MAarHUTOB




MarnutHoe 1osne. BeKTop MarHUTHOW WUHAYKIIUH.
[Ipunmun cynepno3uuuu. JIMHUM MarHUTHOMN

4.3.2 MHAYKIMK. KapTuHa TUHUA MarHUTHOM MHIYKIIMU
TOJISL TOCTOSTHHBIX MarHUTOB
MarnuTtHOe 1ose npoBoJHUKA ¢ TOKOM. Kapruna
JUHUW TOJs JJIUHHOTO MPSMOT0 MPOBOJAHUKA M
433 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKUA C
TOKOM. OmbiT  Opcrena. BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM
434 Cuna Amnepa, €€ MOJlyJIb U HAaIIpaBJIEHUE
Cuna JlopeHma, e€ MoAylb M HalpaBJICHHE.
435 JBr>keHre 3apspKeHHOM 4YacTHIbl B OJHOPOJIHOM
MarHuTHOM nojie. Pabota cubl Jlopenia
4.3.6 SIBneHne 3MeKTpOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BeKTOpa MAarHUTHON MHAYKLUU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOU
e uaaykin Papanes
Buxpesoe snexkrpuyeckoe none. 3C uHAYKIINHU B
4.3.9 IIPOBOJAHMKE, JBWXKYIIEMCS IOCTYHaTeJIbHO B
OJIHOPOJHOM MarHUTHOM I10JIe
4.3.10 [TpaBuno Jlenma
4311 NunyktuBHOCTh. SIBNeHne camounaykuuu. I/C
o CaMOUHIYKIIHU
4.3.12 OHeprust MarHUTHOT'O TOJISl KaTYIIKH C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1E
TexHU4YEeCKHEe YCTPONUCTBA: TOCTOSHHBIC MArHUTHI,
4.3.14 JJIEKTPOMArHUTBHI, JJIEKTPOIABUTATENb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHUIl, MHAYKIIMOHHAs NI€Yb
[IpakTnueckue paboTbl. M3ydyeHne MarHUTHOTO
MOJIsl KaTylIKA ¢ TOKOM. MccinenoBanue AencTBUs
4.3.15 MIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnegoBanue SABJICHUSA BHCKTpOMaFHHTHOﬁ

WHIYKIAH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKHWE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU S
KonebarensHast cucrema. CBoOOqHBIE KOI€OaHMS.
5.1.1 INapmonnueckne xonebanus. Ilepuon, uacrtora,
5.1 amIIuTyzaa u Qgasa koneGaHui

[IpyxvHHBII MasTHUK. MaTeMaTU4eCKUN MassTHUK

ypaBHCHI/IC TapMOHHUYCCKUX KoJIeOaHMH.
Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC




5.2

KOJIE0ATEIBbHOTO ABVKECHUS

[IpeBpamieHue SHEpruM IpU TAPMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-1.4 HCXOJHOM BEJIMYMHBI ¢ aMILUTUTYAaMH KOJIcOaHHi
€€ CKOPOCTU U YCKOPECHMS
KonebaTenpHbIit KOHTYP. CBoOoanbIe
JJIEKTPOMAarHUTHbIE KoJle0aHHA B  MJ€AIbHOM
5.1.5 KoyIe0aTeIbHOM  KOHTYpe. AHAJOTHS  MEXIY
MEXaHUYECKUMHU U AJIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMH B  HJCAIBHOM
o K0JIe0aTeIbHOM KOHTYPE
BeinyxeHHbIE MeXaHUYeCKHe KoJsie0aHus.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BbIHYyXIEHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
518 Ilepemennsblii Tok. CHHYCOUJAIbHbBIN TIEPEMEHHBIN
o TOK.
51.9 MoOIHOCTh NEPEMEHHOI0 TOKa. AMIUTUTYAHOE U
o JeHCTBYIOLIEE 3HAYEHHUE CUITBI TOKA U HAMPSKEHUSI
Tpancpopmarop. IlpousBoacrBo, mnepenaya u
notpebieHue JNEKTPUUYECKON SHEPIUU.
51.10 DKOJIOTUYECKME  PUCKUM  TPU  IMPOU3BOJCTBE
o SIIEKTPHYECKOI SHEPTHH. KyneTypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUU B TOBCETHEBHON
KHU3HU
5111 TexHunueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad
[TpakTuyeckue paboTEhL. HccnenoBanue
3aBHCUMOCTH IEPHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTM OT JUIMHBI HUTH M Macchl Tpy3a.

HccnegoBanue NNEpEMCHHOTO TOKa B MLCIIKM U3
IMOCJIEIOBATEIbHO COEIMHEHHBIX KOHACHCATOpAa,
KaTyHlIKu U pEe3ucTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanudeckue BOJIHBI, YCI10BUA
591 pactpoCcTpaHeHHus. ITepuon. CKOpOCTB
o pacIpocTpaHeHus U JUIMHA BOJHLL [Tonepeynsie u
IMPOAOJbHBIC BOJIHBI
529 Wurepdepentms U audpakius MeXaHHYECKHX
o BOJIH
553 3Byk. CKOpOCTh 3ByKa. 'poMKOCTB 3ByKa. Bricora

toHa. TemOp 3ByKa




53

524

DJIEKTPOMArHUTHbIE BOJHBI. Y CIIOBUSI U3JIYUYECHHS
AIIEKTPOMArHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 v B 3J€KTpOMarHUTHON BOJIHE B
BaKyyMme

525

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEIOMIICHUE, noJisipu3anus, T paxus,
untepdepeniusa. CKOPOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

[[lxkana »smeKTpOMarHUTHBIX BOJH. lIpumeneHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[lpuHuMnIBl ~ paguocBsi3u U TENEBUICHHUSL.
Pannonokanus. DneKTpOMarHUTHOE 3arps3HEHUE
OKPYXaIOILEH Cpeabl

TexHuueckue yCTpoOiicTBa: MY3bIKAJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JAMAarHOCTHKA B
TEXHUKE W MEIUIMHE, pajap, paAuoONpHEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-neub

OIITUKA

5.3.1

5.3.2

IIpsMonuHENHOE  paCIpPOCTPAaHEHHE CBETa B
oaHopoaHOM cpene. JIyu cBerta

Otpaxenue cBera. 3aKOHbI OTPaXXEHUS CBETA.
[Toctpoenne n300pakeHHi B INIOCKOM 3€pKalie

533

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI MMpEIOMJICHUSA CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPECIOMJICHUA

534

535

ITonmnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHBIN cocTaB 0€JIoro cBeTa.

[IBer

5.3.6

Cobuparorue M pacceuBarolIve JUH3BIL. TOHKas
nrH3a. POKYCHOE PACCTOSHUE U ONTUYECKas CUJia
TOHKOM JuH3bL. [locTpoeHue un300pakeHuil B
coOMparoIMX U pacceuBaroux JuH3ax. Gopmyna
TOHKOM JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JINH301

5.3.7

IIpenenst IIPUMEHUMOCTH F€OMETPUYECKON
ONTHUKH

5.3.8

WnTepdepenius ceera. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HaOI01eHus MaKCHMYyMOB u
MUHUMYMOB B HHTEp(EPEHIIMOHHON KapTUHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB

5.39

Hudpakuus cBera. JudpakuuoHHas pemeTka.
VYcnoBue HaOMIOEHUS TIaBHBIX MAaKCUMYMOB IIpH
NaJcHUM  MOHOXPOMAaTHMYECKOrO0  CBETa  Ha




TU(PPaKIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanust cBera
TexHuueckue YCTPOMCTBA: OYKHU, ayna,
5311 ¢doroanmnapar, IIPOEKIIMOHHBIN amnmapar,

MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHasl  OITHKA,
IudpakuoHHas peméTKa, IOISIPOn]

[IpakTnueckue pabotbl. M3mepeHue noxazaTesns
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. HaOmronenue mucriepcuun
cBeTa

5.3.12

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuLbl IIPUMEHUMOCTH KJIaCCUYECKOH
6.1 MexaHuKu. [locTynaTel TEOpUH OTHOCUTEIBHOCTH:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

OTHOCHUTENBLHOCTD OJHOBPCMCHHOCTHU.

6.2
3aMeUIeHHE BPEMEHHU U COKPALLEHUE JJIUHBI

6.3 DOHeprusi 1 UMITYJIbC CBOOOTHON YaCTHIIBI

CBsa3p Macchl C DSHEprueil M  HMIYIbCOM
6.4 CBOOOJHON 4YacTUIbl. DHEPIUs MOKOSI CBOOOIHOMN
YaCTHIIBI

KBAHTOBAA ®U3UKA

7.1

7.2

SJIEMEHTBI KBAHTOBOI OIITUKU

@®otonsl. dopmyna Ilnanka cBI3M dHEPruu
7.1.1 ¢doToHa € ero yacToTod. DHEprust U HUMILYJIbC
dotoHa

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbIThH
A.T'. CtoneroBa. 3akoHbl (hoTOdIPeKTa

VpaBHenue OifHmrTeiiHa s poToaddexTa.
«Kpacnas rpanuia» ¢potodddexra

7.1.4 Hasnenue ceera. OnbiTel I1.H. JIeGeneBa

7.1.5 XHUMHUYECKOE IEHCTBHUE CBETA

TexHuueckue yCTpOMCTBA: (hoTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]T

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa no
7.2.1 HCCIIEI0BAHUIO CTPOEHM atoMa. [InaneTapHas

MOJIeIb aTOMa

IToctynarel bopa. HM3mydeHue u IOIVIOIIECHHE
7.2.2 (GOTOHOB TpU MEpexo/ie aToMa C OJHOIO YpPOBHS

sHepruu Ha Apyroil. Bunbsr cnektpoB. CroekTp




7.3

YpOBHEM 3HEprUu aToMa BOJIOpOJa

7.2.3

7.2.4

BosHoBbie cBolicTBa yactuil. BonHbl ae bpoiins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB HA KpUCTaJLIaxX

CrnoHTaHHOE€ W BBIHYXJEHHOE  H3JIy4YCHHE.
YCTpoiCTBO M IPUHITUIT pabOTHI J1azepa

7.2.5

TexHu4eckrue yCcTpOMCTBa: CIEKTPAJIbHBIN aHAIIN3
(criexTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE APO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOJII0/IEHUS u perucTpanuu
AJIEMEHTApHBIX YaCTHUIL

OTtkpsiTHe paguoakTHBHOCTH. OnbIThl Pe3epdopaa
[0  ONPEACIACHHUIO COCTaBa  PagHMOAKTHBHOIO
n3nydenusi. CpoiictBa anb(a-, Oera-, ramma-
I/I3J'IY'-ICHI/I$I. BJII/ISIHI/IC paIII/IoaKTI/IBHOCTI/I Ha XHUBBIC
OpTraHU3MBbI

OtkpeiTHE mnpoTOHAa U HeWTtpoHa. HykioHHas
Monenb siapa [eizenOepra — MBaHenko. 3apsa
saapa. MaccoBoe unciio sapa. M3otomnsl
Anbda-pacniaf. DJIEKTPOHHBIM W TMO3UTPOHHBIN
Oera-pacma. lNamma-uznydenue. 3akoH
PaaOAaKTUBHOIO pacnaia

DHeprus CBA3U HYKIOHOB B sjipe. SepHbIe CHIIBI.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sEp

Snepusiii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGnemMbl U MEepCHeKTUBBI SJIEPHON HEPreTHKH.
DKOJIOTM4€ECKHE aCIEKTHI SIIEPHON YHEPTETUKU

OnemeHTapHble YacTHIbl. OTKpBITHE MO3UTPOHA.
@dyHaMeHTaJIbHbIE B3aUMOJEHCTBUSA

7.3.9

7.3.10

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHslil peaktop, atToMHas 6omba
[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
qacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

8.2

Bun 3Bé3gHoro neba. Co3Be3ausi, spkue 3BE3IBI,
IJIaHETHBI, UX BUAUMOC IBUKCHUC

Conneunas cuctema. IlmaHeTel 3eMHOI TPYIIIBI.
IInaneTel-TUTAaHTEl U UX CITYTHUKH, KaPJIIMKOBBIC




mw1aneTsl. Manbie Testa COMTHEYHON CUCTEMBI

8.3

8.4

Connne, ¢orochepa m armocdepa. CosHeuHas
aKTUBHOCTH

Uctounuk sueprun CosiHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TeMIiepaTrypa, UX
B3aUMOCBs3b. [lnarpaMmma «CreKTpajgbHbIA KJIAcc —
CBETHUMOCTDY. 3BE3 bl IJIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTB» IS 3BE3 ] rJ1aBHOM
MMOCJIEIOBATEILHOCTH

8.6

Buyrpennee ctpoenue 3BE3n. CoBpeMeHHBIE
MIPEACTABICHUS O IMPOUCXOXKIACHUU W DBOJIIOIUHI
ConHua u 3B€31. DTallbl >KU3HU 3BE3]

8.7

Mneunsiii Ilyte — Hama [anaktuka. CnupanbHast
cTpykrypa ['anakTuku, pacnpeneneHue 3BE€31, rasa
u neu. llonoxxenue u nwxkenue ConHua B
lNanaktuke. [1nockas u cheprueckas MoACUCTEMBI
lNanaktuku

8.8

8.9

8.10

Tunbl ramakTuk. PaguoralakTMKM W KBa3aphbl.
UéEpHpbie AbIpBI B Apax raJIAKTUK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Pa3zberanue ranaktuk. Bo3pact u paauyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer Beenennol». PennkroBoe usinyuenue

MacurabHast CTPYKTypa Bcenennoi.

MeraranakTuka. Hepeménnsie poOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOOBaHMS o0pa3oBaHus

CdopmupoBaHHOCTh YMEHHMI pacro3HaBaTh (PU3UYECKHE SIBICHUS

(poruiecchbl) U OOBIICHATH UX HAa OCHOBE M3YYEHHBIX 3aKOHOB

Bnanenue OCHOBOIIOJararommumMmn (1)I/I3I/I‘IeCKI/IMI/I INOHATHUAMHU H

BEIIMYMHAMH, XapPaKTEPU3YIOIIMMU (GU3NIECKHIE TPOIIECCHI

ChopMHUpOBaHHOCTh YMCHHI MPUMEHSATh 3aKOHBI KJIACCUYECCKOU
MEXaHHKH, MOJICKYJISIPHON (1075097 " TEPMOTUHAMHUKH,
JIEKTPOJMHAMUKH, KBAHTOBOW (DM3HMKM Ui aHAIM3a U OOBSICHEHUS
SIBJIICHU MUKPOMHpA, MakKpOMHUpPa W MEraMHpa, Pas3lin4arh YCIOBUS
3 (rparuIBl, 007aCTH) MPUMEHUMOCTH (DU3MYECKHUX 3aKOHOB, TOHHUMATh
BceoOmuit xapaktep (yHIaMEHTAIBHBIX 3aKOHOB U OTPAaHHUYCHHOCTH
WCIIOJb30BAHUSI YAaCTHBIX 3aKOHOB, AaHAJIM3UPOBATh (PHU3UYECKUE
MPOLIECChl,  HMCTOJBb3ys  OCHOBHBIE  TIOJOXKEHHUS, 3aKOHBI WU

3aKOHOMEPHOCTH

C(i)OpMI/IpOBaHHOCTB YMCHHA PA3JIM4aTh YCJIOBUA TMPUMCEHUMOCTU

Mojienel PU3NYECKUX TN U MPOLECCOB (SIBJICHUIN)

CpopMHUpPOBAaHHOCT, YMEHHS peIIaTh pPACUETHBIE 3a7Ja4d C SIBHO
3a/IaHHON W HESIBHO 3aJ]aHHOM (PU3MUYECKOW MOJENIbI0: Ha OCHOBAaHUU
aHalM3a YCIIOBUS BBIOMpaTh (U3MYECKHe MOJETH, OTBEYAOIINe
TpeOOBaHUAM 334, IPUMEHATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TmocTynaTbl  (U3WYECKUX  TEOPUH  TPU  HCIOIH30BAHUU
MaTeMaTUYeCKUX METOJIOB PEIICHHS 3a/ad, MPOBOJIUTH pPacUYEThl HA
OCHOBaHUU MMEIOUIUXCS JAHHBIX, AaHAJIU3UPOBATh pE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJIbI  pEHIeHUusT C  Y4ETOM  TOJYyYEHHBIX

pe3yNbTaToB

Pemate kadecTBeHHBIE 3a7aud, TpeOyrolMe MPUMEHEHUS 3HAHUHM U3
pPa3HbIX pa3lesioB IIKOJBHOTO Kypca (PU3MKH, a TaKKe HHTErpanuu
6 3HAHUW W3 JpYrHUX TMPEeAMETOB €CTeCTBEHHOHAy4YHOIO  LHMKIJIA:
BBICTPAaMBaTh JIOTMYECKYIO LENOUYKY PpACCY)KJIEHUH C ONOpoll Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-ICCKI/IG SABJICHUSA




Bnanenue OCHOBHBIMH MEeTOoAaMH1 Hay4HOTO MO3HAHMS,
UCTOJBb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMBIE W KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
M3MEPEHUS] U UCIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
W3MEPEHUH, IMPOBOAUTH HCCIIEOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCHOJB30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSICHATH
MOJIy4YE€HHBIE Pe3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIe1aTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacCHOTO Tpyaa
[IpU MPOBEACHUHU HCCICIOBAHUN B paMKax y4eOHOIO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JCATEIBHOCTH C  HMCIOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTh ~ YMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeJCTaBICHU I o paloOHAIBHOM
[PUPOJIONOIb30BaHUM, a  TakKe  pPa3yMHOM  HCIOJIb30BAHUU
JOCTMKEHUM HAyKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢ uHGpOpManuen
¢u3nueckoro  coaepkKaHUs €  HMCIOJIb30BAaHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLCHKU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIIne
aCTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BACHEHHST (PU3MUECKUX MPOIIECCOB, MPOUCXOISAIMX Ha 3BE3AaX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HEOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjieMe

MBI HTa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHHWKA

1.1

KMHEMATHKA

Mexanu4deckoe JABUKCHUC. OTHOCHTEILHOCTh MEXaHHYCCKOTO

JABHMOXKXCHU. Cucrema orcuéra

MaTepIIaJIBHaH TOYKa.

TpaeKTOpHA

Eé paminyc-BeKTop:
Ft)=(xle) (e ) =(2)),

TpaeKTopII,

IIepEeMEIIICHIIE!

Ar=r(ty)—1r(t) =1, -1
=(Ax,Av,A2), s

IyTE.
CroxeHne nepeMeneHHit:

N =N, + I,

CKOpOCTh MaTepHAIBHOIT TOUKI:

v, = —L =X,'. QHANOTIYHO v, =)/, V. =Z,.
=
CrnoeHHe CKopocTeil: g, = o, + 0, .

Brrncneniie MEPEMEICHHA I ITYTH Ma'[‘epI‘IaJ]])HOﬁ TOYKH IIpPH

]'[p}IMOJ'II/IHeﬁHOM ABILKCHIIII BOOJIb OCH X IIO rpa(bmcy 3aBHCHMOCTII
v (1)

X




o . ApD _,
VekopeHHe MaTepHanbHOI TOUKH: d = —L =y'= (a .a,.a. ) .
t—=0

1.1.4 ar
Ay, \ r \ .
a =—2= =(v, ) '. aHANMOrM4HO a, = (v, )’ a.=(v.)"
X AI A Jr J ‘ r - -ry
Ar—0
PaBHOMEepHOE IPAMOIIIHEITHOE JBHIKEHIE:
1.1.5 x(1) = xg + vl
V(1) — vox = const
PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:
at
x(t)=x, +y, t +-=2
v (t)=u, +at
1.1.6 a, = const
U;:r - U_l; = 2'H:l' [xl —.1'])
TIpn HBIDKEHNI B OTHOM HAIIPABIEHHH IIYTh 5§ = bty
CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO MaICHHS.
R W7}
g
Yo o
(0] Xo ‘E-
JIBr>keHue Tesa, OpOIIEHHOTO MO/ YIJIOM 0 K TOPU30HTY:
117 [.x‘(r}:_xb+um.r:_:b +U,cosa-f

F , s
\l_].'{f} =3',:,+U,:,1.r+g‘1— =¥, + U,sin 01—
: 2 2
v (t)=u, =v,cosa

v (f)=v,, +g1=y,sino— g

g.=0
g, =—g=const




KpupomreitHoe 1prkeHne. J[BIDKeHHe MaTepHATBHOIT TOUKH 110
OKpYKHOCTH.
‘VrnoBas 0 THHEITHas CKOPOCTh TOUKI: v = @R .

2T
IIpu paBHOMEPHOM IBIDKEHHH TOUKI IO OKPYKHOCTH () = T =270 .

1.1.8 v? 5
ITeHTPOCTPEMHTENBEHOE YCKOPEHHE TOYKH: (e = e R . TlonHoe
YCKOpeHHe MaTepHalbHOI TOUKID
119 TBépnoe Teno. IlocTynarenbHOe U BpallaTesIbHOE JBUKEHUE
TBEPJOTO TeNa
1.2 JAMHAMUKA
121 Nuepumansubie cucrtembl orcuérta. IlepBwiii 3akoH HproToHa.
[Tpuniun otHocuTenbHOCTH ["anunes
m
1.2.2 Macca Tena. [110THOCTD BemiecTsa: p = 7
1.2.3 Crna. IIpHHININ CYNEPIIOZHIHMI CHIL Flaguonesicre = F1 +F2 + ...
12.4 Bropoii 3akoH HeroToHA: 171 MaTepHaitpHOI Touki B IICO ﬁl =mdi;
Ap=FAt npn F = const
.[E:‘s )E:ﬂ
1.2.5 . .
Tpetmit 3akoH HbIOTOHA I MaTepHATBHBIX TOUEK: Fqg =2Fy
3aKOH BCEMHPHOTO TATOTEHHA: CIUTHI TIPHTIKEHIS MEXITY TOUSTHBIMII
MMz
Maccamil paBHel ' = G 72
12.6 Cmna TkecTH. IIeHTp TSUKECTH Tela. 3aBHCHMOCTB CHUIBI TSUKSCTH OT
o GMm
BBICOTBI h Ha{ IOBEPXHOCTBIO [UIAHETHI PailycoM R : mg = ———
(Ro+h)"
1.27 | Cnna yopyrocrn. 3akon I'vka: Fy = —kx
Cuna tpenns. Cyxoe TpeHHE.
128 Crna TpeHHS CKOMBKEHHS: Frp = (N .

Crna TpeHHs mokos: Fry < uN .
Koad et TpeHIs




1.3

1.2.9

1.3.1

1.3.2

1.3.3

1.3.4

1.3.5

Hapnenne: p =

1
S
CTATUKA

F

MOMEHT CILTBl OTHOCHTEIBHO OCII BPAIICHII:
IM| =FL rae | — mnewo ciunsl F OTHOCHTENBHO OCH, IPOXOIAIIEH uepes
Touky O HEpPIEHINKYIIPHO PIICYHKY

IenTp Macc Tema. ITeHTp Macc CHCTEMBI MaTepHaIbHBIX TOUEK:
M+ i+

—

7
o my+ i+ ...

B OJHOPOITHOM IIONE TAMAECTII @ = CO??SI) IIEHTP MacC TEIa COBIIAJacT ¢
€TI0 IIEHTPOM TAKCCTH

VYcnosus paBHoBecust TBEpAoro tena B UCO:
[M,+M,+...=0
1}31 +F,+...=0

3axoHn [Tackans

JlaBieHne B RKHAKOCTH, Tokosmieiica B LICO: p = py + pgh

1.3.6

3akoH Apxnmena: Fapx = —Pguecs »
€CIIH TeJI0 1 KHIKOCTh IMOKOATCH B IICO, T0 Fapx = PgVeurrecn
VermoBHe maBaHHA Tell

1.4

3AKOHbI COXPAHEHN A B MEXAHUKE

1.4.1

Hmmoynsc MaTepHanbHOH TOUKH: =

1.4.2

HMIynbe CHCTEMBI TEX: P =Py + P2 + ...

1.4.3

1.44

3aKOH II3MCHEHNS H COXpaHEHHI HMIIYIIbCA:

BIICO AP = AP} + 5 + ...) = FiamemmA + Fogemm M + .

BHCO , ecmum Ap = A(py +p> +...) =0, ecn Flmem +F'2mem +..=0
PeakTHBHOE JBIDKEHIE




F

A¥ x
Pabota cuiibl Ha MaJIOM MEepPEeMeEIICHUH:

A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax

o F

()]
MOoOIHOCTE CHUJIBI:

CCJIM 3a BpEMs At pa60Ta CHJIBI UBMCHACTCA HA , TO MOIIIHOCTB

1.4.5
CHIIBI
AA
P=— =F-vu-coso
At Ar—s
. m?  p?
KitHeTnae ckas 3Heprisg MaTepHaIbHON TOUKH: Frpy = — = o
m
3aK0H M3MCHEHI KITHETIYSCKOM YHEPTHII CHCTEMBI MaTe pHATBHEIX
1.4.6 Touek: BHHCOAE =A +A_ +..
KHH 1 2
TloTeHnmansHag SHEPTII:
JUIA TOTEHIHATEHEIX CHI A12 = Elnoresn — E2norern— = AEnoreny -
TloTeHnuansHag 3HEPTHT MATePHATBHOI TOUKI B OJTHOPOTHOM TIOJIE
TEKECTI: Engreny = Mgh .
1.4.7

TloTeHIHAaTRHAS SHEPTII YIPYTO AethOPMHPOBAHHOTO TEJa:
kx?
2

E]IO’T&HII




3aKOH U3MEHEHHUS U COXPAHECHHSI MEXaHUYECKON SHEPTUU:

Euex = B + Emmm-.

1.4.8 B IICO AEyex = Ascex renorenn. cun,
B IICO AE,; = 0. eCIH Agcex menoresn. cax = 0
1.5 MEXAHUYECKUE KOJIEBAHUA Y BOJIHBI
I'apmoHnueckue KoJIeOaHus MaTepUalbHOU TOYKH.
Ammntyna u asza konebanuii. Kunemarndeckoe onmcaHue:
w(f) = Asin| ot +o,),
v(f=x/',
a(f=(v,),=—a'x() =a +u0'x=0,
/i€ X - CMEIIIEHUE U3 PABHOBECHSI.
ﬂlIHaMII‘-IeCKO@ OINICaHHe:. Mmda, = —kx, raoe k= H.’C\'Jz. 2TO 3HAYNIT, 49TO
Fy=—kx
1 . 5 . 1 3Hepremt]e CROEC OIIHCaHIe ( 3aKOH COXpaHCHIIA MeXaHHYe CKoil
HEPTHIL):
’] . - »
2 2 2 2
CBsi3p  aMIUIMTYABl KOJIEOAHWW CMEIIEHUS MaTepuaIbHOMI
TOUYKH C aMIUIUTYIaMU KojeOaHuil €€ CKOPOCTH U YCKOPEHHUS:
Upe =04, @ =4
[lepron u yacToTa KoneOaHMii:
2
2n 1
T = —_ =
® Vv
[leprion Mamnbix CBOOOJHBIX KONEOAHUNH MaTEeMaTUYECKOTO
MasITHUKA:
1.5.2 ]
T=2m |—
g
[leproa cBOOOIHBIX KOeOaHUM NPYKUHHOTO MasiTHUKA!
m
T=2n|—
k
1.5.3 Brinyxnennsie konebanus. Pesonanc. PesonancHas kpuBas




2.1

HOHEpe'—IHI:IC H IIpOJOIIBHBIE BOJHEI. CKOpOCT]) pacIpocTpaHeHIA II

| D
JUTIHA BONHEL: A = v] = —

1.54 v
HuTtepdeperuns 1 Qdpakins BOJIH
1.5.5 3Byk. CKOpOCTb 3ByKa
MOJIEKVYJISIPHAA ®U3UKA. TEPMOJNHAMUKA
MOJIEKVYJIAPHASA ®U3NKA
Mogenn CTpoeHHIS Tas30B, JKHAKOCTell W TBEPARIX Tel IIycTh
TEPMOIHHaAMHIECKAd CHCTEMA (TCJIO) cocrour m3 N OIIMHAKOBBIX
211 N m
oL MOJIEKYIL. TOI",E[& KOIIMYECTBO BEIMECTBA Y = — = — |
Ny u
e Ny — 9Hciao ABOTAZpo, M — Macca CHCTEMEI (Tena), 4 — MOoIdpHas
Macca BelllecTBa
2.1.2 TernnoBoe ABUKEHUE ATOMOB U MOJIEKYJI BEILIECTBA
2.1.3 B3anmopeiicTBue 9acTHIl BeecTBa
2.14 Huddysus. BpoyHoBcKkoe ABHKEHHE
2.1.5 Monens uneanpaoro raza B MKT
CBa3p MEXKIY JaBIeHHEM M CpemHell KIHeTHYeCKOH 3Heprueil
MIOCTYNATEIFHOTO TEIIOBOTO BIDKEHHA MOIEKYI HIeaJbHOIO Tasa
(ocHOBHOE ypapHeHHne MKT):
1 = 2 (mp*) 2 —
2.1.6 p=-mpw =-n-| — ="n-e__
3 3 L2 3 o
- N
e mO — Macca 0OJHOH MOJIEKYIIBI, 11 = ? - KOHOEHTPAIAd MOJICKYIT
2.1.7 AbcomotHas Temneparypa: T =t +273K
CBs13b TEMIIEpaTYphI ra3a co CpeIHEW KNHETUYECKOW SHEpruei
MOCTYMATEIBHOTO TETIJIOBOTO JBMKCHUS €TI0 MOJICKYJI:
I 2
— [(myw 3
2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogenp uaeaabHOro ra3a B TCPMOANHAMHKE:




( Vpaprerse Merreeesa — Kareipora
| BEIpesKeHHE V14 BHYTPSHHEH SHEPIHH

VpaBHeHne MeHeneepa — KnanellpoHa (IpHMeHHM

3AICIH):
oV =""RT =vRT = NkT, p=PXL
L L

BripaskeHne 114 BHYTpeHHell 3HepriN 0JHOATOMHOTO ]

raza (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%vRT=%_?\rﬁcT = iﬂRT=xchT=%pV

2

3aKoH ,T_-[BJIBTOH& I NaBIICHHA CMECH pa3peKCHHBIX I'a30B:

2.1.11
p=p1+p+..
I3omporiecchl B pa3pekeHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM MOIEKYT N
(¢ TOCTOSHHBIM KOMHYECTBOM BeIecTBa V):
motepma (T = const): pV = const ,
m3oxopa (V = const): J; = const ,
vV
2.1.12 m3o0bapa (p = const): T const.
I'pachieckoe mpeIcTaBICHHE H30IPoIeccoB Ha pV-, pT- m VI-
JarpaMMax.
e L o pV
OObe/IITHEHHBIIT ra30BBIi 3aKOH: T " const
JUIS TIOCTOSIHHOTO KOMITIECTBA BENIECTBA V.
Hacepiiennple W HeHachllleHHbIE mapbl.  KadecTBeHHas
5113 3aBUCHUMOCTDh IJIOTHOCTH M JAaBJIEHUS HACBIIIEHHOTO mapa OT
TEeMITepaTypbl, UX HE3aBUCHUMOCTh OT 00BEMa HACHIIIICHHOTO
napa
BraxHOCTH BO3IyXA.
T T
2.1.14 OTHOCHTEIbHAS BIa/KHOCTD: ¢ = Puzpal )_ _ _PupdD)
mcm:l:u:[apa(r) pHacr,mnapa(T)
5115 HN3MeHeHue arperatHbIX COCTOSIHUM BEIIECTBA: HCIIAPEHUE U
KOHJICHCAIUA, KUTICHUE XUIKOCTU
2.1.16 N3meHeHne arperaTHbIX COCTOSIHUM BELIECTBA: IUIABICHHE U




KpucTtajii3anusa

2.1.17 [IpeobpazoBanue 3Hepruu B (Ha30BBIX MEPEX0aax
2.2 TEPMO/NHAMUKA
2.2.1 TernnoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 Buytpennsis aneprust
Tennonepenaya kak cnoco® W3MEHEHHsI BHYTPEHHEW SHEPrHU
223 06e3 coBepiieHus pabotbl. KoHBekIus, TEIIONpPOBOAHOCTS,
U3JIy4yeHue
KosuecTBO TENMIOTHI.
224 VY nenbHas TEMI0EMKOCTh BEIIECTBA C:
Q = cmAT
VY nenbHas TerioTa napoodpaszoBanus L: Q = Lm.
2.2.5 VenbHas TerioTa miasieHus A: Q = Am.
VY enpHas TEIoTa Cropanus TOImBa q: Q = gm
DOneMeHTapHas paboTa B TEpMOTUHAMHUKE:
2.2.6 A =pAV
Brrauciienue pabotsl o rpaduky npouecca Ha pV-auarpamme
227 ITepBsril 3aK0H TepMOIHHAMHUKIL: Q12 = AUy + 412 =(U> — Up) + Aq
Ammabara: Q1 =0 = Ap =(U; —Uh) =AUy
2.2.8 Bropoii 3akon TepMoanHamuku. HeoOpatumele mporiecchbl
[Ipunuune! aeiictBus Terinosix MamuH. KI1/T:
2.2.9 ”=A§m‘ =ng |QM|=1_|§W|
marp Tmarp T Earp
MaxkcumansHoe 3HaueHue KII. [{ukn Kapho:
o I T
2.2.10 Max N = M gau, Tm 1 Tm
2.2.11 = Vpasuenne TemnoBoro 6ananca: Oy + 0y + 03 +...=0
3 DJIEKTPOAMMHAMUKA
3.1 DOJIEKTPUYECKOE I1OJIE
3.1.1 OnexTpu3anus Teid U e€ MposBIEHUS. DIEKTPUUECKUN 3apsi.




JBa Buaa 3apsga. OJEMEHTApHBIM AJIECKTPUYECKUM 3apsj.

3aKkoH COXPAHCHUSA JICKTPHUICCKOI'0 3apdaa

B3aumogeiictBue 3apsaioB. Toueunsie 3apsiibl. 3akoH Kyona:
B OJIHOPOJHOM BEIIECTBE C AUDIECKTPUUECKOMN

3.1.2 IIPOHUIIAEMOCTBIO €

1 _|‘_?1|"f_?1

F= k|{?1|- E}J — !
&r” 4mes, 17

Onextpuueckoe mnone. Ero nedcTBue Ha 3IIEKTPUUYECKUE

3apsabl

—

F

HaleSI}KEHHOCTB JNEKTPHYICCKOTO II0JIA: E=——
Onpodrett

3.1.4 ITone Toueunoro 3apsna: E, = ki .
72

onHOpoHOE 101e: E = const.
KapTHHB! THHITH HATPSKEHHOCTH THX TONIEH

TToTeHIMHATBHOCTH MEKTPOCTATHIECKOTO OIS,
Pa3HOCTH MOTEHINAIOB I HapskeHIe: A1; = (@1 — @) = —qgAg = qU.
TToTeHNHANBHAS SHEPTTIA 3apgia B 3MeKTPOCTaTHIeCKOM mmofie: I = gg,
A=—-AW
3.1.5 W
TToTeHITHAT 3TeKTPOCTaTIIeCKOTr0 od: ¢ = —
q
CBa3b HaNpOKEHHOCTH TMONI W PasHOCTH MOTEHIHMATIOB g

OJHOPOIHOTO IMIEKTPOCTATHYIC CROT'O IT0JIA: U=Ed

HpHHHI'IH CYIEPIIO3HITHIL IMEKTPHISCKHX MOJIel:
E=E+E+ ..¢ = (aﬁl —¢2 + ...

HpOBO}IHI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

YcaoBue paBHOBECHA 3apA10B: BHYTPU ITPOBOJHUKA
3.1.7 EJ. =0

BHYTPH U Ha MOBEPXHOCTH MPOBOJIHUKA ( = cOnst

Z[I/IBJ'ICKTpI/IKI/I B 3JICKTPOCTATUYCCKOM II0JIC. Z[I/IC-)J'ICKTpI/I‘leCKaH

3.1.8
MIPOHUIIAEMOCTh BEIIECTBA €
Konpaencarop. 2neKTpo€MKOCTh KOHAEHCATOPA!
c=1
U
3.1.9 DNEeKTPOEMKOCTD MJIOCKOT0 KOHJEHCATOpa:
£gpS

3.1.10 [TapannensHOE COEMHEHNE KOHIEHCATOPOB:




q =q1+qZ+...,U1 = U2 ="'rCnapann_Cl+C2+-"

IlocnemoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:

U=Ui+Uz...q1=q2 =..., =—+—+..

BHC];)FI/IH 3apsXKCHHOI'O KOHACH CAaTOopa:

3.1.11 _qUu _CcU* ¢*
A R To
3.2 3AKOHBI ITIOCTOAHHOI'O TOKA
Cuna Toka:
)
3.2.1 At 550
[Tocrosunsii Tok: I = const
Jns mocrosiHHOrO TOKA q = It
VYcnoBust CylecTBOBaHUS JIEKTPHUUECKOTO TOKA.
322 Hanpsoxkenne U u O/IC E
3akoH OMa AJ1d y4acTKa LeMu:
323 [ = u
R
DNeKTpruyecKoe CONPOTUBIICHHUE. 3aBUCUMOCTh
COTIPOTHUBIICHUS OJHOPOJHOTO MPOBOJIHUKA OT €ro JJIUHBI U
ce4yeHHs. Y 1eIbHOE CONPOTUBIIEHUE BELIECTBA.
324 I
R = pg
Hctounnku Toka. 3/]C uctouHnka Toka:
R e —
3.2.5 q
BuyTpenHee conpoTuBIEHNE HCTOYHUKA TOKA
3.2.6

3akoH Oma 1715 MoJIHOM (3aMKHYTOH) anekTpuueckoit nenu: E




3.2.7

3.2.8

= IR + I, oTkyzna

IlapannenbHoe COEIMHEHNE IPOBOAHHUKOB:
I=11+12+..,Ul1=02=_,,

HOCJ’ICI[OBaTeJ'ILHOG COCANHCHHC ITPOBOIHHUKOB:
U=U1+02+.. 11=12=..,,
RHOCJ] = R1 + R2+ -

Pa6ora anexkrpuyeckoro toka: A = IUt.
3akoH Jlxoyns — Jlenna:
Q = I?Rt

Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

3.2.9

MOIIHOCTH QJICKTPHUYICCKOI'O TOKA:

AAd
P=—0y =IU

Az Ar i
TeroBast MOIIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:

P=PR=2 =1U
R

MomHoCTh UICTOYHHKA TOKA!

EAr

=EI
Ar—(




CBoOOsHBIE  HOCHTENM  DJIEKTPUYECKHX  3apsiioB B

32.10 MPOBOJTHUKAX. MexaHnu3MBbI MPOBOJUMOCTHU TBEPABIX
o METaJUIOB, PACTBOPOB M PACIUIABOB 3JIEKTPOJIUTOB, Ta30B.
[TonynpoBoanuku. [1oynpoBOJHUKOBBIN A0
33 MAT'HUTHOE IIOJIE
MexaHn4eckoe B3aMMOJSHCTBHE MAarHUTOB. MarHuTHOE I10Je.
Bexkrop maramuTHOM uHAyKiuu. [IpuHIUND cynepno3uuuu
MarduTHBIX TTOJICH:
3.3.1 B =By + B,+...
Jluann wHAYKOMM MarHUTHOrO nons. KapTtuHa nuHMM
WHIYKIUU MarduTHOT'O TOJIs [10JIOCOBOT'O Hu
MOJAKOBOOOPA3HOIO MOCTOSIHHBIX MarHUTOB
OneiT Opcrena. MarHuTHOE I10JI€ MPOBOJHUKA C TOKOM.
330 Kapruna nuHMII WHOYKOMM MAarHUTHOTO MOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOAHUKA,
KaTyLIKH C TOKOM
Cuna AMniepa, e€ HanpaBJIeHUE U BEJIMUNHA:
F, = IBlsina , T1€ 0. — yroa MeXAy HallpaBJIECHUEM IIPOBOAHUKA U
3.3.3 BEKTOPOM
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
3.3.4  Fnop =1 q | vBsina, rae o — yroa Mexay BEKTOpaMu
JIBr>KeHue 3apsyKeHHOW YacTUIlbl B OJHOPOAHOM MAarHUTHOM TOJIE
34 OJIEKTPOMATHUTHAA UHAYKIUA
[ToTok BeKTOpa MAarHUTHOM MHTYKIIUU:
® = B,S = BScosa
34.1
3.4.2 SABnenue snekTpoMarHuTHON UHAYKIMU. DC nnayknuu
34.3 3aKoH 3JieKTpoMarHuTHOM nHaykuuu dapanes:




3.5

OJIC uHAYKIMHY B IPSIMOM MPOBOAHUKE JUTHHOM 1,

344 .
JBUKYILIEMCS CO CKOPOCTBIO v (v L [) B OMHOPOAHOM
MarHuTHOM 1oJie B:
| E; 1= Blvcosa , rae o — yroyu Mexay BEKTopoM B u Hopmanbio K
IIJIOCKOCTH, B KOTOPOIH1 JiexKaT BEKTOpHI [uv; eciiu | L Bu v, TO
| E; |= Blv
345 [IpaBuso Jlenia
NHAYKTUBHOCTB:
LZ%,HHHQ):LI.
3.4.6 Camonnnykuus. 3/1C caMOMHIyKIIUY:
Al
BT
—)
DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM:
3.4.7 W - LI?
)
DJIEKTPOMATI'HUTHBIE KOJIEBAHUW S 11 BOJIHBI
3.5.1

Konebatenpubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOHe6aHI/IH B NJCAJIbHOM KOHCGaTeHLHOM KOHType:
[ q(t) =g, sin( oot + ;)

]I['r:] =q;=mjmms['e:ﬁ+q}ﬂ:] =1 __cos(af +q,)




3.6

®opmyna Tomcona:

2T 1
T = 2nVLC , oTKyna w = T =i

CBs3b AMINIMTYABI 3apdaaa KOHACHCATOpa € aMHHHTy,HOﬁ CHIJIBI
TOKa TIIpH CBO60£[HBIX SJICKTPOMArHUTHBIX KoJIcOaHHSIX B

nacajibHOM KoJieOaTeIbHOM KOHTYpCE:

= Lo
—
LY
3aKOH COXpaHEHHWs PHEPrUU B HUJCATBLHOM KoJeOaTeabHOM
35.2
KOHTYpE
353 BoinykeHHbIE 27IeKTpOMarHuTHbIE KoseOaHus. Pezonanc
[lepemennniit Tok. IIpon3BoacTBO, mepenada U moTpedieHUE
JJIEKTPUYECKON IHEPTUU
354 . ., ., .
cus LIt CU- Li-
+ = e = e — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
355 BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe:
E1lBlc
3.5.6 [lIxamna 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
361 [IpssMonMHENHOE pAaCIpPOCTPAaHEHHE CBETa B  OJAHOPOJHOU
cpene. Toueunsril uctouHuk. Jyd ceera
3aKOHbBI OTPa’KEHHUS CBETA.
a=p
3.6.2
ol P
F7777777777
3.6.3 [TocTpoenue n3o0pakeHUi B TIIOCKOM 3€pKajie
3aKOHbBI IPEJIOMIIEHUS CBETA.
3.6.4

HpeHOMJICHI/IC CBETAa:

nqisina = n,sinf.




AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:

c
Nage = —
abc v

OTHOCHUTENBHBIN TOKA3aTEeb MPEIOMIICHUS:
Ny 1M

n
OTH ny v,

Xon iydeil B mpu3Me.

1"1 = 1'2 - .”'1}.1 = .”'2}.2
COOTHOIIIEHNE YacTOT M COOTHOIIECHUE UIMH BOJIH IIpH
Mepexo0/ie MOHOXPOMATHIECKOTO CBETa Yepe3 IPAHUIY pasjesa

ABYX OIITUYCCKUX CPCU:

nH,<mn )
oy E
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHBINM yroy MOJIHOrO BHYTPEHHETO OTPAKEHUS:
. 1 Ny
Sina,, = =—
OTH n
Coluparoniiue W paccewBaroIue JWH3BL. TOHKas JIMH3A.
166 DOKYCHOE PaCCTOSIHUE M ONTUYECKAsl CHJIa TOHKOM JIMH3bIL:
.6. )
D=~
F
®opmysia TOHKOH JIMH3bI:
1 N 1 1
d f F
3.6.7

YBenuueHue, JaBaeMoe JTUH30M:

h |fl
T




F\ h

7

e

B ciyuae paccenBaronieit JMH3bI:

B ClIydac paccelma}omeﬁ JIITH3BI:

1
D=0 F=—>=0,
- D

h
r=2_UN_,
3.6.8 a  d 3
o Xon myda, IpoIIeNIeTo THH3Y Mo IPON3BOILHEIM YITIOM K €€ ITaBHOI
ontdeckoil ocu. ITocTpoeHie H300paKeHNIT TOYKH H OTpe3Ka IpSMOil
B coﬁnpafomm( H pacCCHBaOMINX THH3axX H HX CIICTEMax
3.6.9 dotoanmapaT Kak onTHYecKuil mpubop. a3 kak ontuyeckas
o cucrema
Wntepdepennus cBera. KorepeHTHble HMCTOYHHUKH. Y CIOBUS
HaOIOACHUS MaKCHMYyMOB u MHUHUMYMOB B
UHTep(EpPEeHIMOHHOW  KapTUHE OT  JBYX  CHUH(a3HBIX
KOT'€pEHTHBIX UICTOYHHUKOB:
3.6.
I
MAKCIIMYMET — A=2m—, m=0,1,£2,+3,,
vl
MITHIIMYMET — A= 21;;+1_];, m=0+1+2 %3 _
Hudpakus cera. JudpaknuoHHas peméTka. Y cloBUE
HAOMIOACHUS TJaBHBIX MAaKCUMyMOB TIpU  HOPMaJbHOM
MaJeHu MOHOXPOMAaTHYECKOI0 CBETa C JJIMHOM BOJIHBI A Ha
3.6.11 N
peméTKy ¢ nepuoaom d:
dsin,, =miA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cseta
4 KBAHTOBAA ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M




4.1.1

I'mnoteza M. Ilnanka o kBanTax. ®opmyna I[Tnanka: E = hv

®doTtoHbl. DHEprus GoToHA:

E=hv= he _
=hv =—=pc
4.1.2
Nmmnynse dpoToHa:
_E _h h
P=C=C 72
4.1.3 dororpdext. OnbiTer A.I'. CTonerosa. 3akoHsl poTodddhexra
VYpaBuenue DitHmreitHa 1151 hoTodddekra:
E(bOTOHa = Asbixona + E,umax, TIE
hc hc
4.1.4 EcbOTOHa =hv = 7' ABbeona = hvxp = A_
Kp
2
mv
Eunmax = % = eUsyy
[laBiieHue cBera.
4.1.5 JlaBieHre cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYI0 MTOBEPXHOCTh U
Ha TIOJTHOCTHIO MOTJIONIAIONTYIO TOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 [Imanerapnas Mozens aroMa
[Toctynater bopa. U3nydyenue u mornomeHue (OTOHOB MPHU
Mepexo/ie aTOMa C OJTHOTO YPOBHS YHEPTHH HA JPYTOM:
he
4.2.2 Y g =—=|E, —E,,|
Y
JIunenyaThie CIIEKTPBI.
CriekTp ypOBHEI SHEPTUU aTOMa BOJIOPOA:
423
—13,63B
E =——, n=1,23_ _
n*
4.3 OU3NKA ATOMHOI'O SAIPA
4.3.1 Hyxnonnas mozmens sigpa ['eitzenbepra — lBanenko. 3apsin




anpa. MaccoBoe uuciio sijpa. M3otomnsl

Pa,Z[I/IoaKTI/IBHOCTI) .

Anbda-pacnan;
A~ A4 4
ZX—7Y+,He

bera-pacnan.

DNeKTpOHHBIN B-pacnai:

4.3.2
0

A A —~
s X—7 Y + je+v,

[TosutponHsIi B-pacnan;
A A O ,
XY + €TV,

FaMMa—I/I?»J'Iy‘IeHI/Ie

3aKoH PaaruO0aKTHUBHOI'O pacliaza:

-t
N(t) = Ny % 2T

433
[Iycth m — Macca paguoakTUBHOIO BenlecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4 Snepusle peakuuu. JleneHue U CUHTE3 SAEp




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®usuka; yrnyonennoe odyuenue 11 kiacce/ KacbsiHoB B.A. ObmiectBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

2. ®usuka; yrmyonenHoe ooyuenue 10 knace/ Kacssino B.A. O61mectBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 00IIECTBO
«M3narenbctBoO «IIpocBemieHue

3. ®uzuka 10-11 knaccel: 3agaynuk : yueoHoe nocooue / A.Il. PeiMkeBuy.

AxknmonepHoe oomectBo «M3aarenbetBo «lIpocsemenne» 2025

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

1. B.A.KacpsHoB. Metoaunueckoe nmocooue. ®usuka 10 kinacc. YrimyOneHHbIN
ypoBeHb. M: «Jlpoda» 2023 r.

2. B.A.KaceaHoB. Meroanueckoe nocodue. @uznka 11 knacc. YroyOneHHbIH
ypoBeHb. M: «Jlpoda» 2023 r.

3. ®wusuka. [Tox pen. [Tunckoro (10-11 xmace) (Yrmy6néunsiit). MeTonudeckoe
nocobue /Kopones M.IO., [Terposa E.b. 2023r.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. http://fcior.edu.ru/

2. https://fipi.ru/



http://fcior.edu.ru/
https://fipi.ru/

3. https://mathb-ege.sdameia.ru/

4. https://resh.edu.ru/

5. https://www.yaklass.ru/

6. https://uchi.ru/
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https://resh.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
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