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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJOXKEHHM W TpeOOBaHUU K pe3yjbTaTaM OCBOCHHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ ®enepanuu,  peaqu3yOIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIepIKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y49eOHOTO TpeaMeTa ¢ y4ETOM MEKMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢usuke ma€t mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuyenue kypca (u3uku yriayOJaEHHOrO YpOBHS IO3BOJISIET pPEAN30BATh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUHU IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JarommMmMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs 0o0pa3oBaHUs B
OpraHu3anusXx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJbTaTh
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, MpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Hayuno-
METO/I0JOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOMBIIHX
nporpaMMmy 1o (U3UKE Ha YpPOBHE CcpeaHero oOmero oOpa3oBaHHS Ha
yrayOn€HHOM YpOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pPE3yJIbTaThl OCBOCHMS Kypca (PU3UKM Ha YriayOia€éHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cozieprkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1O (Qu3MKE HWMEET NPUMEPHBINA XapakTep U MOXKET OBITh
MCIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYMX MIPOrpaMM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABISCT BO3MOXHOCTH [JISl peaTu3alMi  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/IOB K TMpEmnojiaBaHuio (U3WKM HA YIUIYOJIEHHOM YPOBHE TpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLIkonpHbIN Kype HU3HKH — CHCTEMOOOpa3yoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npuMeHeHne (U3UYECKUX 3HAHUW OMPENeIIo XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajoOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHN MPUMEHSITh HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
Ps UAEH, KOTOPBIE MOKHO pacCMaTPUBATh KaK IMPHUHIIMIIBI €r0 TOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0BbeIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTapHOTO TOTEHIUana (U3MUECKON HAayKH, OCMBICIICHHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
IIPEAINOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHHUYECKHUX M TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TI0 (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
IOPUHLIKAINAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIUAIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIero Qaxkropa yudeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOTO 3KCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATIBHBIE YUYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOThHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKYM MpoBoAuTCs b0 B KoHie 10 u 11 kimaccoB, 1ub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco60 — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IUWHBIM MepedHeM. BriGop
TEMATUKH JJII 3THX BHJIOB YYCHHUYECCKUX MPAKTUICCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3WUYECKON MOJEIbIO, TTO3BOJISIONINE MPUMEHSIThH
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesia Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KkayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeICcKa3aHue IPOTEeKaHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYIOIIre BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHIO YYEOHOTO IpoIiecca Kypc (PU3HKH YIIIyOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W  OOECIEUUBAET TOCTAHOBKY
MEePEYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
UCCJICIOBAHMSI  M3yYae€MbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

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



OJTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcs. TeMaTH4ecKne KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMH U3y4eHUs] PU3UKHU B OOIIEM 00pa30BAHUHU SIBIISIFOTCS:

dbopMHpOBaHWE WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE UX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
UCCJIEI0BATENHECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

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

dbopMupoBaHUE TPEACTABICHUN O poiau (U3MKU JJisI Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
mpoecCHOHANIBHON  JESTENBHOCTU, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIlPABJICHHH.

JlocTikeHHne 3TUX Melield 00ecreunBaeTCsl PEIICHUEM CIEAYIOIINX 3a/1ady B
npoIliecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBSICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3JaHUE
dbu3nyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NMOHMMaHuEe (U3MUYECKUX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HAa OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHNs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM IS PA3BUTHUS YMEHUW NPOECKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOIMMUCS, I[UIAHUPYIOIMUMH MPOJOJIKEHUE
00pa30BaHMsI M0 CIIEHHUATBLHOCTAM (PU3HKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
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 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTO IO3HAHUS PUPOABI.

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

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

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

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

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Duzndeckas
TEOPHSL.

Pons m mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi JabopaTopued no ¢usuke. [Ipumepsl U3mMepeHus
(bU3NYECKUX BEIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1Ja4yl MEXAHHUKHU.

Panuyc-BekTop MarepuagbHOM TOYKH, €r0 IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKLIUH HAa OCH CUCTEMbl KOOpPJMHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHE CKOPOCTEN.

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

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHCHUMOCTb KOOPJIMHAT, CKOPOCTH M
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U MX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLIMAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIsl KHHEMATHUYECKUX XapaKTEePUCTHUK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue aBukeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHHME TyTeW, TPAEGKTOPUM, CKOPOCTEN NBMIKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEIENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu MpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO NaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue HU(PPOBOI TabopaTOpUN ).

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

W3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



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

Macca Tena. Cuia. [IpyuHIun cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

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

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

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

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

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

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

PaBeHCTBO cHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MTA/ICHUH.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBHCHUMOCTH BpPEMEHHU JIBHKEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



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

V3ydyeHne MBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKHUHYTOH Yepes
JErKuif OJIOK.

N3mepenne kodpduimeHta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBUCUMOCTH Fp(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

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

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

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

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue yciaoBUM pPaBHOBECHS TBEPAOTO Teja, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTEPUAIbHBIX TOUYEK. L[eHTp macc
CUCTEMBbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NmMnynbe CUITBI 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHbBIX MOJIAX.

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

MOoIHOCTH CUJIBI.

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



[loTeHIMaNIbHBIE W HENOTEHUWAJIBbHBbIE CWIBL. lloTeHnManbpHAas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManbHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHyu U1 MACAIBHOM JKUIKOCTH Kak CJIEACTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBI.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PAOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKyMm.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETHYECKON IHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue padOThl CUIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMICTB BEIECTBA HAa OCHOBE 3THX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHEe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBJIEHHEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13p a0COMIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

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

Hemoncmpauuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnroaenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanue mpouecca YCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHUS IIPH
TEMI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro npoiecca.

N3ydenne nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HUA3KAsl KOHIIEHTpalus YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kak  cnoco0 — M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YaelnbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aanabaTHOM IpoIiecce.

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

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

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

[TpuHume! qecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUs «TEIJIOBBIX» OTXOJIOB C
WCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadbaTudecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. VcmapeHne W KWICHHE. Y JenbHas
TEIJIOTa Mapoo0pa3oBaHU.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAas TEIIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

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

[IpeoOpa3zoBanue 3HEpPTUH B (Pa30BbIX NMEPEX0IaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHUYecKue yCTPOMCTBA U  TEXHOJOTMYECKHE TMPOLECCHI:  KUIKUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

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

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOxra.

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

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. dnexkmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U MHOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJICKTPUYECKHM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  moisd.  [IpoOGueiii  3apan.  Jlunuum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPS)KEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIMY AJIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imapa. Ilosie paBHOMEPHO 3apsKEHHOM
OeCcKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

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

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

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

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

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

Hemoncmpauyuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsHKEeHUS ) pu
IIOCJIE0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBust CylnIeCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKM
toka. Hanpsikenue U u D1C é.

3akoH OMa U1 ydacTKa LEMu.

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

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyms—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBIECHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM  (3aMKHYTOM) DJICKTPUYECKOW Ienu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauyuu.

N3mepeHre CUilbl TOKA U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJTbI TOKA OT COIPOTHUBIICHHS IPH TTOCTOSSHHOM
HaIpPsHKEHUH.

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

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HAOpsDKEHHS [JI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuuenue npenena n3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMU MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIEHUSI METAIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJIUTHYECKAs ITHUCCOLMUALMA.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: ra30pa3psaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue a5extposiusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(POBBIX U3MEPUTETBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MYeCKUX BEIUYMH, NPOBEpPKA NPEIJOKEHHBIX TUIoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTUKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATENIBHBIX MEXIPEAMETHBIX CBSI3E€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

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



Teopusi, HAOJIOJACHHE, OSKCHEPUMEHT, MOJCIUPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pemieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJlOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, ANEKTPOIUTHIECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABUKEHUN C MCIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTOJIh30BAaHHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHA, OBITOBOW XOJOJWIBHUK, KOHJUIIMOHEDP, TEXHOJIOTHH
NOJIyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIe JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMuKa.

Tema 4. Mazhnummnoe noJe.

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

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYLIKU H
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MarunuTtHoe 1nose B BeuecTBe. @eppoMarHeTHKy, rnapa- u JuaMarHeTUKHU.



TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

Kaptnna nuHHMA  MHAYKOMM ~ MarHATHOTO — MOJS  TOJIOCOBOTO  H
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JeiictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUXEHUSI MMy4YKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpenerneHne MArHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumuas uHOYKYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B 1I€MH TOCTOSTHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHIYKINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHUE MPOUECChl: HMHAYKIHUOHHAS
Me€4b, COJICHOW/I, 3alIUTa OT JICKTPU3ALMHU TEJ NIPU ABUKECHUNA B MArHUTHOM T10JIE
3eMJIH.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOeE.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TTOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

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

Ammuiutyna U ¢asza konebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

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

[Tonsitue o 3aryxaronux kKojebanusx. BeiHyx)aeHHbIe KoneOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHMe 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

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

Hemoncmpauuu.

3anuce K01edaTeaTbHOTO ABUKEHUS.

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

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

UccnenoBanue kosneOaHUW Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopMupOBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

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

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAIOINUX KOJIEOAHHIA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJICOaHUS B
ucanpHOM KoJsiebatenpHOM KoOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CHITBI TOKA B KOJIE0ATEIBHOM KOHTYPE.

3aKOH COXpAaHEHUs SJHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

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

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

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

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepegaya U MOTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuuiiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 3IeKTpPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO M PUHIMI ACHCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparncopmaropa.

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

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHs] W JJIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpEHIUS |
TudpaKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsI3HEHUE OKPYKAOIIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3ITyYCHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJTHE.

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

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

[TpuHIMIIBI paIMOCBA3YU U TEIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBas TIMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
pesIoMJICHUE, TOSpU3ans, Tudpakius, UHTepdepeH .

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus. [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH INPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CiioKHBIA cocTaB 0€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

ColOuparomie U pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUSL TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUU U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

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

ITonsapusanus csera.

TexHudeckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHOro BHyTpEHHEro oTpaxkeHus. Mojieinb CBeTOBO/IA.

HUccnenoBanne Xojia CBETOBBIX IIYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGmnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONIUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKaja U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM

PELIETKMU.
Pa3znes 6. OcHOBBI cieiHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.
['paHuIbl  NPUMEHUMOCTH  KJACCMYECKOW  MexaHukd.  [loctymnartsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MaccChl C SHEPrUed U UMITYJIHLCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



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

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apPsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKyasapHho-601H0801 0yaiu3m.

PaBHOBeCHOE TEIJIOBOE M3JIy4YeHHE (M3IydeHHE aOCOIIOTHO YEPHOTO TeEa).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otordpdext. Oneitel A. I'. CroneroBa. 3akoHbl hoTodPdexra. YpaBHEHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJICHHE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawllyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alMu JABWXKYyLIeHcs vactulbl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1nanka Ha ocHOBe HcciienoBanus GoTodddexra.

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

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

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



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKYM.

Habnronenue IMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIM M TO3UTPOHHBIM Oera-
pacnan. 'amMa-u3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOUIETO H3Iy4CHMs. BIMsAHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbI QOH n3inydeHus. Jlo3umerpusi.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

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

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKMUKym.

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (M3UKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Besnus, sSipkue 3BE3MBI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM I0OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky um kBaszapbl. UEpHBIE ABIPHI B sSApAX
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemKTOBOE M3ITyUEeHHUE.

Macmtabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUH ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapusd WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TIJaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPEHUHN (U3NYSCKUX BEIUUYHMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O06o0maromiee NOBTOPEHUE.



OO0o0uIeHne 1 cucTeMaTh3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TepMOJIUHAMUKAY», « DIEKTpoauHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMUH U aCTPOU3UKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIIBHOM M MPOTHOCTHYECKOW  (PyHKIUMH
busnueckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

NUzyuenne kypca ¢usuku yriyonésHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTHH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
nO3HaHUuA: SBJICHHWE, HAay4yHbId (DAKT, TUIOTE3a, (PU3MYEecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPHI M MX IMPOEKIMU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesieHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpoOne, KoyieOaTelbHbIE
JNBWKEHUS B SKMBOM THPUPOJAE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
JIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs: CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOU, reHepaTtop MEepeMEHHOT0 TOKA, MHIYKIMOHHAs IeYb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJIBUraTelb, pajaap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CITyTHUKOBbIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCsl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEJILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMM  OOydYaromlerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpaBlIeHWH B  00Opa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMAIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHUHU C UX (PYHKIUSIMU U Ha3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUUECKOTO MOBEICHMUS,;

e CHOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp Oynymiel nmpodeccun u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKTepa SIKOJOTUYECKUX MPOoOIIeM;

IUIAaHUPOBAHME M OCYIIECTBJICHHE ACHCTBUN B OKpyKalouied cpene Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4EHUs (QU3UKU OCYLIECTBISITh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

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

ONpPEAEATh LEIU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JIESITEIIBHOCTh, OILIEHUBAaTh COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3osBble uccienoBarejbCKue 1edCTBUSA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY TIOMCKY METOJOB peIIeHus 3a1ad  (U3HIeCcKOro
COJIepKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METOJIOB IMO3HAHNS,

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

BBISIBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pElICHUs, HaXOIUThb APTyMEHThl A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pPe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCJIOBUSIX;

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

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh MEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSITEIbHOCTH;

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

Pabora c nundopmanueii:

BJIAJ€Th HABbIKAMH MOJy4eHHUs MHGPOpMaU (HU3HUUYECKOr0o COJEpKaHUs
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 MHPOPMAlUU pa3iIMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ay € COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKaHMS B Pa3IMUYHBIX (popmaTax ¢
yu€TOM Ha3HayeHWs WHGOPMalUWMU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHHE Ha Yypokax (U3UKM U BO BHEYPOUHOU
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
UHAMBUYaJIBHON paboThI;

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

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

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

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

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

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBJISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONH padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUI;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

JenaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TIPOSBICHUIO AIPYIAUIMU B 00IacTH
($u3MKKM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTb KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pedieKcHy sl OICHKW CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATK! U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYrUX HA OLMIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIPEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIKOYAIOLWIEr0  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMMOHUMATh  IMOIIMOHAILHOE
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro TPH OCYIICCTBICHUH OOIICHHSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YIriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUN:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JOTHYECKOM cdepax JeATeIbHOCTH
4eJIoBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOPHUH B
dbopMHUpPOBaHUU MPEACTABICHUHN O (PU3MUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TIPUMEHUMOCTH Mojeied (U3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCoNOTHO ymnpyras naedopmanus, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAILTMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIA 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

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

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMelieHus,
3akOHbl HprOTOHA, TpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXaHUYECKOW JIHEpTHH,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPrur, 3aKOHA BCEMUPHOI'O TATOTEHHUS;

aHATM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoJoKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKM (CBSI3b JIABJICHHS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPIrUEN TEIUJIOBOTO JBUKEHUS Y KOHIIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJMHAMUKH, 3AKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKOH Kymona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS INPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHbI OMa uId ydacTka
HenyM Y JJId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apaznes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CHUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUUAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emMi€éil BONM3UM €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIOTHAsI TeMIleparypa Tena, paboTa B TE€pMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOro
JBUTATEIIS; IEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsHOKEHHOCTh TIOJISI TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABMKYIIas CWja, CWia  TOKa,
HaIpsHDKEHUE, MOIINHOCTh TOKa, JJIEKTpUYECKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJIICHUMA:
MEXaHUYECKOE JIBJKEHUE, TEIUIOBOE JIBIDKEHHE 4YacTUI[ BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHHUE, nuddys3us, ucrnapeHue,
KHUIICHUE U KOHJIEHCAIs, IUIAaBICHUE U KPUCTAUIN3aLUsl, HAlIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYHUHBI OT
IpyrOM C  HWCHOJIb30BAHMEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BEIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON T'MIOTE3bL: UIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTESBI;

coOJI01aTh IpaBuiIa 0€30MacHOr0 TPyJa MPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yueOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKOM MOJENM, OTBeYaroled TpeOOBaHUSIM 3aJlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTh pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh pE3ylbTaTbl U KOPPEKTHPOBATH METONBI PEUICHUS C
Y4ETOM IMOITYYEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HBIX pa3leyoB Kypca (PU3MUKH, a TAK)KE UHTETpaIlui 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PaCCyXJICHUI ¢ ONOPOI HAa U3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHUE HAyKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MHUpAa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEAbsSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYUYCHHOM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

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

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy T'PYMIIbI, PAIMOHATIBHO PaclpeAesiTh ACITEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBaTHO OIICHWBATh BKJIAJ Ka)XXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

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

NOHMMAaTh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAy4YyHOH KapTHMHE MHpa, POJb ACTPOHOMHUHU B
NPAKTUYECKON JIESITEIbHOCTH YEJOBEKa W  JAJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIEHHAIBHOW TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOMN
bu3uky, poib (puznyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpPa, MECTO (PU3HUECKOW KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUI O IIPUPOJIE;
pasznuyaTh YCJIOBHUS NPUMEHUMOCTH MojeNed (QU3MYecKUuX Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHUTHOE MOJI, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAJIbHBIN TPYXUHHBIM MAasTHHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO spa U
KBAaHTOBOM MOJIC/IM CBETA;

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



aHAJTU3UPOBATh U OOBICHATH AJIEKTPOMArHUTHHIE MPOLECCHl U SABJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
U3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINITEHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  Is
dororddekra, mepBeld W BTOpoM mocTynaTel bopa, mpuHLUI
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUUYECKOTO MOJISL, MOTEHIINAT 3JIEKTPOCTATUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUsi MArHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA UMIYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHASI UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITs
BOJH, Audpakius, JUCIIepCUs, IOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-usllydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OTPENENATh HAMpaBJICHUE HWHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH MU300pakeHUe, CO3JaBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIUe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJIA aHalM3a ¢ OOBACHEHUS (U3UYECKUX IPOIIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJTaKTHUUYECKOU
cpeje; ABHMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUPOBaTh pPe3yibTaThl TMOJYYEHHOH 3aBUCHUMOCTH



¢usznyeckux BeMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTUMAJBHBIA METOJ| M3MEPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJbTaThl U JAENaTh BBIBOJ O CTaTyce MpPeaoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYYEHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyia Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydueOHOro »JKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYeCcKO MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpU
IpU HUCIOJB30BAHUM MAaTeMaTHYECKUX METOJOB pEIICHUd  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
PE3yJIbTaTOB;

pemath KayecTBEHHbIE 3ajaud, TpeOyrollue NpPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LIEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBIICHUS;

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

OPUBOJUTH TMPUMEPHI BKJIaJa POCCUWCKMX U 3apyOCKHbBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BaHUH, a TAKXKE Pa3yMHOM HCIOJBb30BAHUU JOCTHIKEHUN



HAyKH M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU ITOM HCIOJIb30BaTh COBPEMEHHbIE HMH(POPMALMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHGOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyr0  HMHQOpMAlMI0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3IMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATH ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJIAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pasznen 1. HAYUHBIM METO/] TIO3HAHUSI ITIPUPO/IbI
1.1 Hayunbrii MeTod 1IO3HAHMS IPUPOJIBI 6 bubmorexa [OK
’ ya A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 K 10 1
HHEMATHRA https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.2 1
Hlusamuia 0 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2. 1
3 Cratnka TBEpAOrO TENA > https://m.edsoo.ru/f16b68d7
but6mmorexa [{OK
2.4 1 1
3aKOHBI COXPaHEHHUS B MEXaHHKE 0 hitps://m.cdsoo.ru/f16b68d7
Uroro no pazgeny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
. bubmuotexa [JOK
A 1 1
3 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 5 hitps-//m.cdsoo.ru/fl6b68d7
bub6mmoreka [JOK
2 T T 2 1
3 epMoinHaMHKa. TerioBble MalTMHBI 0 hitps-//m.cdsoo.ru/fl6b68d7
3.3 ArperaTHble cOCTOsIHUS BeniecTBa. Da3oBbie 14 1 bu6mmoreka [JOK



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

Iepexoibl https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [JOK
4.1 24
UEKTpIIeckoe noie https://m.edsoo.ru/f1 666847
bubmuoreka [JOK
4.2 I1 % I 24
OCTOSIHHBIN AJICKTPUUECKUIN TOK https://m.edsoo.r/Fl6b68d7
bubmuoreka [JOK
4.3 Toxi B pasmIHEX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pa3znen 5. PU3MYECKUI IPAKTUKYM
. bubnuotexa [JOK
> PusiriecKiit IPakTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
bu6nmoreka [JOK
P 1
C3EPBHOE BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgea 1. JIEKTPOAUHAMMUKA
1.1 MaruauTHoe nosie 14 bubmorexa LHOK
https://m.eds00.ru/39859%¢f1
bu6mmoreka [IOK
1.2 13 1
UCKTPOMArHHTHAS HHAYKLHS https://m.edso00.ru/39859ef1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [JOK
2.1 M 10
CXAHMHECKHE KOTCOAHHA https://m.edso00.ru/39859ef1
bu6mmoreka [JOK
2.2 1
ONeKTpOMarHUTHbHIE KOJIEOaHUs 5 https://m.edsoo.ru/39859¢f1
)3 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJTHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 ! https://m.eds00.ru/39859¢f1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
A T 1
3 Octoser CTO > https://m.eds00.ru/39859¢f1
Hroro no pasgeny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorexa [TOK
) PIHYCKY AP Y https://m.edsoo.ru/39859¢f1
bubmuoreka [JOK
4.2 D 5
H3HKa aToMa https://m.eds00.ru/39859¢f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHBIX 5 bubnmoreka [JOK
' YacTHI] https://m.eds00.ru/39859¢f1
Wroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pasneny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
. bubmuorexa [JOK
A o 1 1
6 MSHHCCIHN NpaKTHioM 6 6 https://m.eds00.ru/39859¢f1
Hroro no pazgeny 16
Pa3nesn 7. OBOBIIAIOHIEE ITOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 1
S3CPBHOC BpeMA 0 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
1 Ousznka — pyHIaMeHTalbHas HayKa O 1 bubnnoreka [JOK
npuponae https://m.edsoo.ru/1beef346
) Hayunblii MeTO/ O3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
P P P bubnunoreka LIOK
3 no3HaHust npupoapl. Habmonenne u 1
https://m.edsoo0.ru/34c49931
HKCIIEPUMEHT B (hU3HKE
4 CrniocoObl u3mepeHus pU3NIEcKux | bubmuoteka [IOK
BEJIWYUH https://m.edsoo.ru/ca2def03
AOCOmIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUI (PU3NIECKUX | brbmmorexa [TOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH | bu6muoreka [JOK
COBPEMEHHOM Hay4HOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexanundeckoe aBmkeHne. CucreMa
7 orcuetra. OTHOCUTEIBHOCTD | but6mmorekxa [IOK
MEXaHU4eCKOro aBuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1a4l MEXaHUKU
8 Pannyc-BekTop MarepuaibHON TOYKH, 1 bubnuoreka [JOK
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€TI0 MMPOCKI MU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bu6nunoreka LIOK

? PaBHOMEPHOTO IIPSIMOJIMHEHHOIO https://m.edsoo.ru/89ba7190
JBUKECHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCcTei. bubnnorexa [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BH>KEHHE.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHHUE C https://m.eds00.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padpuueckoe onucanue

12 ngﬁg{)onHHeﬁHoro JIBIKEHUA C bubmmorexa OK

https://m.edso0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 CBOOOHOTO Na/ieH!sl. 3aBUCUMOCTh bubmmnoreka HOK
KOOpIHUHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpaPuKu

14 JBmxeHue tena, OpOIIEHHOTO MO/ bubnuotexa [JOK
YIJIOM K TOPH30HTY https://m.edsoo.ru/71cbb4f5
Kpusonuneiinoe asuxenue. JBrmxenue
110 OKPY>KHOCTH. YTJIOBasi U JJUHEWHAs

15 ckopocts. [lepron u yacrora. bubmmorexa [TOK

https://m.edsoo.ru/33196fbe
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
YCKOpEHHUE
16 KoHnTtponbHas pabota 1mo teme bubmmorexa [OK

https://m.edsoo.ru/1242{32¢
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"Kuuemaruka"

ITepBbriif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bu6nmmoreka [IOK

17
[Ipunuun oTHOcUTeENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepunanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOoz€eHCTBYIOIIIAs cuila. bubnmnoreka HOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tperuit 3aKoH bubnunoreka LIOK
Hsrorona https://m.edsoo.ru/57dbas05
[Ipunnun cynepno3uiuu cui. Pemenne
20 3ap anLa 1§ }II/IHMSHGHI/I: 3aKOHOB bubmmorexa [IOK
g P https://m.edsoo0.ru/bdf997fb
Hsrotona
3aKOH BCEMUPHOTO TATOTEHUS.
21 3KBI/IBaJ'IeHTIfOCTB TPaBUTALMOHHOMN U bubmmorexa [TOK
. p 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOM MaccChl
” Cuita TSKeCTU U yCKOpEHHe bubmuoreka [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo0.ru/22757£26
JIBm>xeHne HeOeCHBIX Te U X
HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas bubmmnoreka HOK
23
KOCMUYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
but6mmorekxa [IOK
24 . I'yka. B
Cua ynpyrocth. 3akon I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BubI cui bubmuoreka [IOK
25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIICHUS CPE/BI https://m.edsoo.ru/2cb29676
26 Hasnenue. 'mapocrarndeckoe bubnunoreka LIOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [TocTynarensHOE U BpalareibHOE bubnmoreka [JOK
JIBH>KEHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuiibl https://m.edsoo.ru/653d3459
CrioxeHue cuil, MPUIOKEHHBIX K
79 TBEpAOMY Teny. LleHTp Tsxectu Tena. bubnuoreka [IOK
VYciioBus paBHOBECHS TBEPIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCcHs
bubmuoreka [IOK
30 Pemterre 3azat https://m.edsoo.ru/dc1caac0
31 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"Tunamuka. CtaTuka TBep0TO Tema" https://m.edsoo.ru/9f5a574c¢
HMitynbsc MaTepUalbHON TOYKH,
CHUCTEMBI MaTEpPUAIIbHBIX TOYeK. LleHTp bubmmnoreka HOK
32
MAacc CUCTEMbI MaTepUaIbHBIX TOYEK. https://m.edso0o.ru/4bb8294b
Teopema o IBM)KEHNHU LIEHTPA Macc
NMnynbe cuibl 1 USMEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPaHEHMsI UMITYJIbCA. bubamorexa LOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE ABUXKEHUE
MoMeHT nMItynnbca MaTepUaIbHON
14 tTouku. [IpencraBienne o coxpaHeHnn bu6muoreka [JOK
MOMEHTA UMITYJIbCA B LICHTPAIbHbIX https://m.edsoo.ru/d6532¢b9
MOJISIX
but6mmorekxa [IOK
33 Penterme saza https://m.edso00.ru/f7706d63
16 Pabora cuitbl Ha MaJToM ¥ Ha KOHEYHOM bubnuoreka [JOK

nepemernieHuu. [ 'papuueckoe

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

Kunernueckas sneprus. Teopema o6

N bub6nmoreka [IOK
37 M3MEHEHUU KUHETUYECKOU SHEPTUU
. https://m.edsoo.ru/9a5e2e74
MaTepUalbHOU TOUKU
IloTeHnmanbHBIC U HEOTCHIIHAIBHEIC
38 cunsl. IloTeHnmansHas sHeprus. Bropas bubmmorexa LOK
' privt. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbst KocMuueckas ckopocThb. CBs3b
paboOThl HEMOTEHITMAIBHBIX CHII C
. bubnuoreka [{OK
39 M3MEHEHUEM MEXaHUYECKOU SHEPTUU
https://m.edsoo.ru/f57b4¢01
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON IHEPIUn
Yupyrue u He e CTOJIKHOBEHHS.
40 Yy Ez;eHHe BeyH If }gnn 1A UAealbHOM bubmmorexa OK
p pHY https://m.edsoo.ru/f30f43b6
JKHJIKOCTH
41 KonTposabHas pabora o Teme "3akoHbI bubmmnoreka HOK
COXPaHEHHUs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3suTne npencraBiieHuid 0 IpUpoJIe
P PP bubnuoreka [{OK
42 teroTel. OcHoBHBIE monoxkeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBCckoe BUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX Tel. XapakTep ABUKCHUA U buGnnorexa [IOK
P o P p https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBHUS YaCTHII BEIIECTBA
Macca u pa3Mepsl MOJIEKYJT (ATOMOB).
P P ya ( ) but6mmorekxa [IOK
44 Konnuectso BemtectBa. IlocTostHHAas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnuoreka [JOK
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[lIkana [enbcust

https://m.eds00.ru/0070d493

46 Pemienue 3anau bubmorexa HOK
https://m.edsoo.ru/1531abas
. bubnuorexa [{OK
47 Wneanpupiii ra3. I'a3oBbie 3aKOHEI hitps://m.cdsoo.ru/] deb2367
43 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3agag https://m.edsoo.ru/8d12c¢328
49 AOcomoTHas TemnepaTrypa. 3akoH bubnnoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 N3onpoiiecchl B uaeaaibHOM rase ¢ bubnnorexa [IOK
MOCTOSTHHBIM KOJMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacraBieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [IOK
https://m.edso00.ru/1344327b
n3zobapa
52 OcnoBHoe ypaBHeHue MKT bubmmorexa LIOK
https://m.edsoo.ru/c8094721
53 Pemenue 3amau bubmorexa HOK
https://m.edsoo0.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeaHel KHHETUYECKON dHEpPruen https://m.edsoo.ru/c38af875
MOCTYIATEIbHOTO TEMJIOBOTO JIBHKEHUS
e€ JyacTull
55 O0001eHne 1 cucTeMaTU3aIis 3HAHUI but6mmorexa [IOK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12£d8
56 KonTtponbHas padora no teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHaMuueckas cucTeMa. 3a/laHue bubmmoreka [JOK
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BHEIIHUX ycnoBul i T/ cuctemsl.
BHeniHue v BHyTpEeHHUE TapaAMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OIUCBHIBAIOIIUX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

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

bubnunoreka LIOK

58 Camonpou3sBoJibHas penakcamus T
P P ! A https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopaenb ujieaIbHOTO Ta3a B
bubnunoreka LIOK
59 TepMOJAMHAMUKE. Y CTIOBUS
. https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOU MOJICIIN
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnorexa [JOK
BBIPAKECHUE JIJIs1 BHYTPEHHEN SHEPrUu https://m.edsoo.ru/bal178d0
Bripaxkenue a1 BHyTpEeHHEN SHEPTUH
61 O0JJHOATOMHOT'O UJICAJIbHOTO Ta3a. bubmuorexa [{OK
KBazucrarnueckre u HeCTaTUYECKHUE https://m.edsoo.ru/acScacl5
MPOLIECCHI
DnemeHTapHas paboTa B
6 TepMOoJuHaMUKe. Beruucnenue paboTsl bubmmoteka IIOK
1o rpaduKy npoiecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMme
Tennonepenava kak crocod W3MEHEHUS
63 BHyTpeHHeH 3Heprun T/l cucremsl 6e3 Bubmorexa OK
yIp P https://m.edsoo.ru/3d734561
coBepILeHHs paboThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
U3JIy4YEHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemnoéMKocTh bubnunoreka LIOK

Tena. Y IeIbHas U MOJISIpHAst

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

66 Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
Terionepeaaye https://m.edsoo.ru/1dbSad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bu6nunorexa LIOK
[1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonnuecTBo TemioTs! u pabora Kak
68 Mepbl U3MEHEHUS BHYTPEHHEN SHEPTrun bubmorexa [IOK
https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX Bbu6moreka [JOK
nporeccoB. HeobpatumocTs https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
70 [IpuHIMIBL AEMCTBUS TEIIOBBIX bubmuoreka [IOK
mamuH. KITJ] https://m.edsoo.ru/2e945513
71 MaxkcumanbsHoe 3HadeHue KITM,. Iukn bubmmoteka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmmoreka IIOK
2 Pemerue 3anau https://m.edsoo.ru/b3efal 8b
DKOJIOTMYECKUE aCIEKThI
7 HCTIOJIL30BaHUS TETIJIOBBIX JIBUTATEINEH. but6mmorexa [IOK
TerutoBoe 3arps3HEHUE OKPYKarOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
but6mmorexa [IOK
7 Pemterie 3aza https://m.edsoo.ru/c8c70432
O0o01IeHre U cucTeMaTU3alus 3HaHU|
R bubnuorexa [JOK
75 o teMe "Tepmoaunamuka. TernoBeie

MAaIIHe!"

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

KonTtponpHas pabora o Teme

bubnunorexa LIOK

76
"Tepmoaunamuka. TernnoBbsie MaluHb!" https://m.edsoo.ru/1b6e26¢5
[TapooOpazoBanue u KOHICHCALIHSL.
Bbubnuoreka LIOK
77 Hcnapenue u kurieHue. Y aenbHas 1
TeNnoTa NapoobpasoBaHHs https://m.edsoo.ru/6f8¢6777
HacpllieHHble 1 HEHACHIIIIEHHBIE TIAPhI.
KauecTBeHHas 3aBUCUMOCTE IJIOTHOCTH
Y JaBJICHUS HACBIIIEHHOTO Mapa OT
bubnuoreka IIOK
78 TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 1
0BbEMA HACHITIHHOTO Mapa https://m.edsoo.ru/f5¢17d02
3aBUCUMOCTH TEMITEPATypPhbl KUIIEHUS OT
JaBJIICHUS B )KUIKOCTH
79 BnaxxnocTs Bo3tyxa. AGCooTHas U bubnnoreka [JOK
OTHOCHTEJIbHAA BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6nmorexa LIOK
80 Pemenne 3amau
g https://m.edsoo.ru/18e95{f3
TBépnoe teno. Kpucrammueckue n BuG OK
o HOJINOTEKA
81 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB 1
https://m.edsoo.ru/20a88a03
KpUCTAJUIOB
[InaBnenue u KpucTamIM3aLuUs. 5u6 110K
HOIHMOTEKA
82 Y enpHas TEMI0TA IUIABICHUS.
Cv6 https://m.edsoo.ru/6ee91e9f
yonuManus
Hedopmaruu TBEpAOTO TENA.
bubmunoreka IHOK
83 Pactsxenue u cxxarue. Cnpur. Moaynb httos://m.ed 3 /dalaabl0
o ps://m.edsoo.ru/dalaa
IOnra. Ilpenen ynpyrux nehopmanuii
TennoBoe pacmIMpeHne KUIKOCTEN U EuG 110K
. HOJIHOTEKA
84 TBEPABIX T€J. AHTAPMOHHU3M TEIITOBBIX

KOJIeOaHWI 4acTHI] BEMIECTBA

https://m.edsoo.ru/7ba5edf2



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
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

[IpeobpazoBanue sHepruu B (ha30BBIX

bubnunorexa LIOK

85
rnepexoaax https://m.eds00.ru/97a0672f

bubnunoreka LIOK

86 VpaBHeHHE TEILIOBOrO OajaHca

PABHEHHUE TEITOBOT H https://m.edsoo.ru/ab1521{b
bubnunoreka LIOK

87 Pemenue

HICHHE saat https://m.edsoo.ru/8ab7f40d
[IoBepXHOCTHOE HATSKEHUE.

28 Kanunnspuele spinenus. JlaBnenue noj Bbu6mmoreka [JOK
HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42{1{97
)kunkoctu. Popmyia Jlammaca
O0001Ienne U cucTEMaTH3alNs 3HAHUN

" bubnuorexa [{OK
89 1o TeMe "ArperaTHble COCTOSIHUS
" https://m.edsoo.ru/0b52575¢
BeliecTBa. Pa3oBbie MEPEXOIbI
KonTponbHas padora no teme
90 "Arperarisle COCTOSIHUS BEIIECTBA bubnmorexa [IOK
P \ ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DJneKTpu3anus Tel U €€ MpOosIBICHUSI.

91 DnekTpuueckuii 3apsia. /[Ba Buna bubnnorexa [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBoIHUKH, https://m.edsoo.ru/1aff445f
JTUAJICKTPUKA U TTOJTYIIPOBOTHUKHI
DJIeMEHTAPHBINA IEKTPUIECKUH 3aps.

92 3akon coxp aHeHHuI 311:1<T I/Iqecxorlcj) buGnuorexa [IOK

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

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

but6mmorekxa [IOK

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

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



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunorexa LIOK

95
JIIEKTPUUECKUE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB IEKTPUYECKOTO MOJIS.

96 [Ipo6usrii 3apsz. Jlunuu bubnuoreka [JOK
HaNPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OnHOPOIHOE AIEKTPUUYECKOE T10J1E
[ToTeHunanbHOCTH

97 AJIEKTPOCTATUYECKOTO 1oJisi. Pa3HoCTh bubmmorexa [TOK

P ' https://m.edso00.ru/80021447
MOTEHIIUAIIOB U HANPSHKEHUE
[TorenuuanbpHas SHEPrus 3apsa B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [IOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSHKEHHOCTH TOJISL U

99 A3HOCTHU MMOTEHIUAJIOB JJIs brbmmorexa [TOK
p H a https://m.edsoo.ru/df7a6838
3JIEKTPOCTATHYECKOTO OIS

100 [IpuHDMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX MOJIEN https://m.edsoo.ru/Ocfe4abe

bubnnorexa [JOK

101 Pemenue 3agau 1

https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsna. [lome bubmmoreka [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsIHKEHHOTO 11O

103 00Bvémy mapa. [Tone paBHOMEPHO bubmorexa [IOK

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

104 [IpoBOHMKY B 3IIEKTPOCTATHYECKOM bu6muoreka [JOK
1oJie. Y CI0BUE PAaBHOBECHUS 3apsAI0B https://m.edsoo.ru/32405eab

105 JIMpneKTpuKY 1 OIYyIPOBOIHUKH B bubmmoreka [JOK

OJICKTPOCTAaTUYCCKOM I10JIC

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

106 KOHJIEHCcATOpa. DIEKTPOEMKOCTD buGnuorexa [IOK

g pa- P hitps://m.edsoo.ru/845b4£73
MIJIOCKOTO KOHACHCaTopa

107 [TapamiensHOE coeIMHEHHE bubnuoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7

108 ITocaenoBaTenbHOE COEAUHEHNE bub6nmmoreka [IOK
KOHJIEHCATOPOB https://m.eds00.ru/1€992920

109 DHeprus 3apsHKEHHOr0 KOHASHcaTOpa Bubmiorexa OK
p p a p https://m.edsoo.ru/73a34f18

bubnuoreka [{OK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5

https://m.edsoo.ru/27434040

111

JIBr>KeHuUe 3apsiKEHHOW YaCTHULIbI B
OZHOPOJHOM 3JIEKTPUUECKOM I10JIE

bubnunoreka LIOK
https://m.edsoo.ru/8341d6ac

112

Pemenue 3agaa

113 O06o01IeHre U crucTeMaTu3alus 3HaHu| bubmuoreka [IOK
o teme "DneKkTpuueckoe mnoie" https://m.eds00.ru/5752603f
KonTponbHas pabora no teme bubnmnoreka HOK

114

115

"DnexkTpuueckoe mnosie"

Cuna toka. [locTosgHHBIH TOK. Y CIOBUI
CYIIECTBOBAHUS MOCTOSIHHOTO
AJIEKTPUYECKOIO TOKA

https://m.edsoo.ru/cefe90e9

bubnunorexa LIOK
https://m.edsoo.ru/233311b5

116 Wcrounuku Toka. Hanpsxenue nu 9/1C ngi;if;;grou/% £39a115

117 3akoH OMa AJ1s yyacTKa LEmnHu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBHUCUMOCTb COMPOTUBIICHUS bubmuoreka [IOK

118

OIHOPOJHOI'O MPOBOAHUKA OT €TO

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

Y aenbHOE COIMPOTUBJICHUEC BCIICCTBA.

bu6nmmoreka [IOK

119
Pemenune 3amau https://m.edso00.ru/437f8300
120 ITocnenoBarenbHOE, MApAIIEIBHOE, bu6nunorexa LIOK
CMENIaHHOE COEIMHEHNE TPOBOTHUKOB https://m.edsoo.ru/236f7¢07
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX Bbu6moreka [JOK
neneii. [IpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bubnunoreka LIOK
122 P
CHICHHE 3a/ad https://m.edsoo.ru/3881b469
123 Pabota snexkTpuueckoro Toka. 3akoH bubnnoreka [JOK
Hxoynsa —Jlenua https://m.edsoo.ru/a3605c5¢
bu6nmorexa LIOK
124 P
CHICHHE 33/t https://m.eds00.ru/6761bf0Of
MoOmHOCTh 3JEKTPUYECKOTO TOKA.
125 TemnmoBass MOIIHOCTG, BRIACTICMAs Ha bubmorexa HOK
H > BRU https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 P
CHICHHE 3a/ad https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE COPOTUBIICHHE bubmmoreka [JOK
HCTOYHMKA TOKa https://m.edsoo.ru/72d453af
128 3akoH OMa aJis TOJITHOM (3aMKHYTOM ) bubnuotexa [JOK
AIEKTPUYECKOMN LTI https://m.edsoo.ru/221140fb
but6mmorekxa [IOK
129 P
CHIeHHe sajat https://m.eds00.ru/3580b679
but6mmorekxa [IOK
130 M
OHUIOCTD HCTOTHIKA TOKA https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3aMbikanue bubmuotexa [JOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
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https://m.edsoo.ru/54615632

132 Kongencarop B nenu noCTOSSHHOTO TOKa bubmorexa HOK
g PEH https://m.edsoo0.ru/35368f3¢
bu6nmorexa [IOK
133 Pemenue
HICHHE safad https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo teme "IlocTOSTHHBIHM bubnunorexa LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "llocTostHHBIN bubnnorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [IOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
O0o00mIcHNEe U CHCTEMATH3alKs 3HAHUH
137 1o Teme "I1o0CTOSIHHBIN AIEKTPHUYCCKUM bubmmorexa [OK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas pabora no teme bubmmnoreka HOK
"ITocTOSTHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DneKkTpuyecKasi MpoOBOAUMOCTD
139 A3JIMYHBIX BEIIECTB. DIICKTPUUCCKUI bubmorexa HOK
P B ’ P https://m.edsoo.ru/da794295
TOK B MeTayiiax. CBEpXMpOBOAMMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax U
140 acIliaBaX dJICKTPOJIUTOB. 3aKOHBI bubmorexa HOK
p P ' https://m.edsoo.ru/4b423491
®dapajnes 1S AIEKTPoIn3a
bubnunorexa LIOK
141 DJIeKTpUYeCKui TOK B razax. [lnazma
P https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUN TOK B BAaKyyMe. bubmuoreka [IOK
BakyymHble npu6opsl https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUI TOK B bubmuoreka [IOK

IIOJIYIIPOBOJJHUKAX

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

145

[TorynpoBOIHUKOBBIE TPUOOPHI

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

bubnunoreka LIOK
https://m.edso00.ru/83622200

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

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LETBI0 ONPEACIICHUSI MTHOBEHHOM
ckopoctH"

bubmuoreka [IOK
https://m.edso00.ru/f6292{5f

147

Pu3nUeCKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus pu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBUKEHUHU O HAKJIOHHOM IIJIOCKOCTH"
wim "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUN"

bubmmoreka IIOK
https://m.eds00.ru/6960b6ef

148

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

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

149

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

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



https://m.edsoo.ru/83622200
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ckopoctbio" uiu "HMccnenoBanue
3aBHCHMOCTH ME€pHOJIa OOpaIeHHUs
KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

Du3N4eCKU IPAKTUKYM 110 TEME
"N3mepenne paBHOIECHCTBYIONIEH CHITbI
IIpU JBHKEHUH OpYyCKa MO HAaKIIOHHON
mockoctu" unu "[IpoBepka runoTesbl o
HE3aBHCHUMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00paslie, OT UX
nedopmaruu” unn "MU3yuenune
JIBUOKEHUSI CUCTEMEBI TEJI, CBI3aHHBIX
HUTBIO, TICPEKUHYTON Yepe3 JIETKHid
0710K"

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

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

152

Du3nUeCKU IPAKTUKYM I10 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOT0 KO3 uirenta
3apucumocT Frp(N)" unu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTHU € IIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITH
"N3y4yeHne IBUKEHMS IPy3a Ha Bally C
TpeHueM"

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

153

DuU3nyeCcKui MPAKTUKYM 110 TEME

but6mmoreka [IOK



https://m.edsoo.ru/0b34db84
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https://m.edsoo.ru/b83b1607

154

155

156

"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHnctpyupoBanue
KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOMYUuBOCTH
TBEPOrO TeJla, UMEIOILETO IIJI0La/1b
onopst"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyinbca Tena 1no
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nm "HccnegoBanue coxpaHeHus
UMITYJIbCa IIPU yIIPYTOM
B3aumozeiictun" i "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
1upoBoi 1abopaTopun)" win
"M3y4eHne n30X0pHOTo mpouecca” nin
"N3yuenne nzobapHoro mporecca uim
"IIpoBepka ypaBHEHUS COCTOSHUS"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHol TennoéMkoctu"
unu "MccnenoBanue mpoiiecca

https://m.edsoo.ru/4a04{4{7

bubnunoreka LIOK
https://m.edso00.ru/8561b28e

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

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



https://m.edsoo.ru/4a04f4f7
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https://m.edsoo.ru/2f2faa61

157

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

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

bubmuoreka [IOK
https://m.edsoo.ru/6bla23b5

158

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO
U3ITy4EHUs CBETOAMO01a" UIN
"N3y4yeHne npoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHocTu
MOTEHLNAJIOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIMHEHUHU
KOHJIEHCAaTOpOB"

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

159

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccneqoBanue CMENIaHHOTO

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

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue aekTpoan3a’ wim
"N3mepenue 3apsia 0JJHOBAICHTHOTO
noHa" wim "Uccnenosanue

bubnuoreka [{OK

160
3aBUCHUMOCTH COIPOTUBIICHUS https://m.eds00.1ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”
PeseprubIil ypok. O6001eHNE 1
161 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUU 10 TEME bubnuorexa [IOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PeseprubIil ypok. O6001IeHNE 1
162 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 10 TEME bubmmorexa OK
" " https://m.eds00.ru/3149956b
JlmHaMuka
Pesepenbriit ypok. O6001meHne u
P P N bubnuotexa [JOK
163 CHCTEeMaTH3alMsl 3HaHUH 110 TeMe
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tena
PesepBurrii ypok. O000111€HIE U
P P . bubmuoreka [{OK
164 CHCTEMATHU3aIUs 3HAaHUH 110 TEME
" " https://m.edso0.ru/6c0df9cc
3aKOHBI COXPAHCHUS B MEXaHUKE
PesepBHriit ypok. O6001ICHHE U
165 CHUCTEeMaTH3alMsl 3HaHUH 110 TEME bubmuorexa [{OK

"OCHOBBI MOJICKYJISIPHOKMHETHYECKOM
Teopun"

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

. bubnuorexa [IOK
166 CHUCTEMAaTH3als 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/0Obec77¢l
Tepmoaunamuka. TemnoBbie MalIMHbI
PesepBHeiit ypok. O600IICHHE U
167 CHCTEeMAaTU3alMs 3HAHUH 110 TeME ) bu6nunoreka LIOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie Iepexoab"
PesepBueiil ypok. O0001mEHE U
P P . bubnuoreka [{OK
168 CUCTEMATHU3AINA 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBurblii ypok. O00011I€HIE U
P P . bubnuoreka [{OK
169 CHUCTEMaTH3alMs 3HAHUH 10 TEME 1
" . N https://m.edsoo.ru/3cae6dal
[TocTosTHHBIN 3JIEKTPUUECKHI TOK
PesepsHbIil ypok. O000IIEHNE U
170 CI/ICTEMaTI/BZp W 3HaHUH 110 TeMme "Toku 1 bubmorexa HOK
B " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue A p
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
BzaumopeiicTBre MOCTOSTHHBIX
bubmuoreka [IOK
1 MarHuTOB ¥ IPOBOJHUKOB C TOKOM. 1
https://m.edsoo0.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIHH.
2 [Tpun pI/Il'I cyneprnos3u I/HZK MAarHUTHBIX 1 bubmmorexa [IOK
p ULI yrep H . https://m.edsoo.ru/4clabecb
nosiei. JImHuM MarHUTHOM MHIYKLIUH
3 MarnuTtHOe 1oJie TPOBOIHUKA C | bubmmoreka [JOK
TokoM. OnbIT Dpcreaa https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U | bu6nmorexa LIOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bubnmorexa LIOK
5 Penrenue 3anau 1
s https://m.edsoo.ru/a37a0c21
6 ITpumeHneHne 3akoHa Amnepa. ] bubmuoreka [IOK
DIeKTpOU3MEPUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, €€ HanpaBJICHHE U
7 MOAYJb. JIBI2KEHUE 3apsKECHHOU | bu6muoreka [JOK
YaCTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJje
but6mmorekxa [IOK
8 Pemenue 3amau 1
g https://m.edsoo.ru/504e98c7
b K
9 PaGora cubl JlopeHniia 1 nbmmorexa [0

https://m.edsoo.ru/d518bedb



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

10 P
ClHICHHE 331t https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 deppoMarHeTHkH, apa- u bubmorexa OK
PP > Hap https://m.edsoo.ru/30R9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bubmorexa LIOK
PP P https://m.edsoo.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [IOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
moje" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 HH nu. [I0TOK BEKTOpa MarHUTHOM bubmorexa HOK
ALYKIHH. p https://m.edsoo.ru/b3efalcl
WHIYKIINH
bubmmoreka IIOK
16
I/IC munyKim https://m.edso00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexrpuueckoe nose. Toku bubmuoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYILIUXCS bubnuotexa [JOK
NPOBOJAHUKAX https://m.edso00.ru/0235¢c02
but6mmorexa [IOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
but6mmorexa [IOK
21 I1 JI
pasuno Sena https://m.edsoo0.ru/bbc22726
22 WNunykruBHOCTh. KaTymka bubmuotexa [JOK
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HWHAYKTUBHOCTHU B LTI ITOCTOSAHHOI'O

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

TOKa
3 SBnenue camounaykiuu. 3/C bubmuorexa [JOK
CaMOMHIYKLAU https://m.edsoo.ru/7ee60cal
OHeprusi MarHUTHOTO NOJIsL KaTYILIKH C bubmmoreka [JOK
24
TOKOM. DJIEKTPOMAarHMTHOE 110JIE https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 P
CHICHHE 3a/1ad https://m.edsoo.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HaHUM Mo Teme "DIeKTpoaruHamMuKa" https://m.edsoo.ru/76484025
7 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.eds00.ru/8ae09b98
Konebarenpuasg cucrema. CBOOOIHBIE
28 koneOanus. ['apMoOHHYECKHE ’ bubmorexa LOK
-Lap https://m.edsoo.ru/7c1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bu6mmoreka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edsoo0.ru/87¢e9498
DHepreTuyeckoe onucanue. BeiBos
MHAMHAYECKOTO OITMCAHUS
30 ?a MOHHUYECKHUX KOJICOaHUI U3 UX bubmorexa HOK
P https://m.edsoo.ru/e3¢99692
SHEPreTUYECKOro U KHHEMAaTUYECKOTO
OITMCaHHUS
but6mmorekxa [IOK
31 Amvmuryna u dasa KkojieOaHui
yra u ¢ https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
0 [lepron ManbIx CBOOOIHBIX bu6muoreka [JOK

KOJIeOaHUI MAaTEMATUUECKOTO
MasiTHUKa. [leproa cBOOOTHBIX

https://m.eds00.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

1 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie koneOanus. Pezonanc https://m.edsoo.ru/72¢93d09
bu6nmoreka IIOK
34 A €0
BTOKOJIChATHA https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Pemenue 3agag https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepeHnus "Mexanuueckue
36 K(E)JI668.HI/I$(11) BpM ?IiIKaJ'ILHLIX buGnuorexa [IOK
,)', https://m.edsoo.ru/8ef587be
MHCTPYMEHTAaxX
O00011IeHNE U CUCTEMATU3AIHS
. " bubmmoreka [JOK
37 3HAaHUU 110 TeMe "MexaHudecKue
" https://m.edsoo.ru/eb84182f
KoaeOaHus
38 DNeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMINIUTYIBI
39 3a 1:1 : KOHJIEHcaTopa C aMILIUT 0};{ bubnuorexa [IOK
P g p e https://m.edso00.ru/09319af1
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnuotexa [JOK
U7eabHOM KOJiebaTeTbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxarome dJIEKTPOMarHUTHEIE
yraiom P bubmuoreka [{OK
41 Kosie0aHusl. BeiHyX/1eHHbIE
https://m.edsoo.ru/5¢668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHJAEHCATOP B IIENH IIEPEMEHHOT'O buGnnorexa [IOK
g p B p https://m.edsoo.ru/84836152
TOKa
43 Karyimka MHIyKTUBHOCTH B 1IeNH bubnmoreka [JOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM e

bu6nmoreka IIOK

44
TIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MouHOCTh MEPEMEHHOTO TOKA.
45 AMIUTUTYOHOE U NEUCTBVYIOLIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6cdc
3HAYEHUE CUJIbI TOKA U HAMPSHKEHUS
46 Pe3oHaHC B DJIEKTPUYECKON LIENU buGnuorexa [IOK
p H https://m.eds00.ru/087506df
47 Pemienne 3agau bubmorexa [OK
https://m.edsoo.ru/al6836a4
Uneansupni Tpancdopmatop.
48 ITpousso CTBE ne(be paqa Hp buGnuorexa LIOK
p A - TTEpeAl . https://m.edsoo.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW SHEPTHH
OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE DIEKTPOIHEPTUU.
49 Kp JIbTYpa chonbsolfaHI/mp bubmorexa HOK
YApTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEAHEBHOM
SKA3HU
bubmmoreka IIOK
50 Pemenue 3agau
a https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
51 Pemenue 3amau
A https://m.edsoo.ru/7cab5918
O000I1IIeHNE U CUCTEMATHU3ALHS
52 3HAHUHU 110 TeME "DIEKTPOMArHUTHEIE Bubmorexa OK
" p https://m.edso0.ru/401024a9
KOJIeOaHus
53 MexaHu4ecKue BOJHEI. but6mmorekxa [IOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKHUX BOJIH but6mmoreka [IOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3ByKa bubmmorexa LIOK
Y. AGpaKTep Y https://m.edsoo.ru/138b6f09
56 Wndpas3syk u ynptpas3syk. [llymoBoe bubnmoreka [JOK
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.eds00.ru/7380038f
bu6nunorexa LIOK
57 P
ClHieHHe sa/at https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHHIE BOJTHBI. bubmmoreka [JOK
N3nydyenne 3J1eKTpOMarHuTHHIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[IIxana 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHue 371eKTPOMarHuTHBIX bubmmorexa [IOK
P P https://m.edsoo.ru/49bel{9e
BOJIH B TEXHUKE U OBITY
[TpuHUIUIIBI paIuOCBS3U U
61 TeJNeBUICHUs. Pairookanusi. bubmmoteka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.edsoo.ru/9f96f118
OKPY’KaroIllen cpebl
6 KonTponbHas padora no teme bubmmnoreka HOK
"Konebanus u BoHBI" https://m.edso0o.ru/4£7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubmmoreka [JOK
pactpoCTpaHEHHUsI CBETA https://m.eds00.ru/f9566406
Pemienue 3a1au Ha npUMEHEHUE
64 3aKOHA MPSIMOJIMHEWHOT O bubmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBeTa
65 OTtpaxenue ceta. [limockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCONIOTHBIN U bubnuoreka [JOK
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OTHOCHUTEJIbHBIN I10KA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yrou
IIOJIHOT'O BHYTPEHHET O OTPAKEHUS

https://m.edsoo.ru/bc2e55¢cd

Pemenue 3agau Ha npUMEHEHUE

bubnunoreka LIOK

67 3aKOHOB OTpaxke eJIOMJIE
HOB OTPDRCHIA H NPETOMICHHA https://m.eds0o.ru/49d830a9
cBeTa
Xon nydeit B mpusme. ucnepeust
. bubnuoreka [{OK
68 cBeta. CI0KHBIA cocTaB 0eI0ro cBera.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PacCTOSTHUE U bubnuoreka [IOK
OIITHYECKas CUjla JIMH3bI https://m.edsoo.ru/60441359
70 [ToctpoeHue n300paxeHuii B TMH3aX U bubmmorexa [JOK
HUX CUCTeMaX. YBeJIMUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIIYYAEMBIX C bubnmorexa [IOK
p ’ yi https://m.edsoo.ru/5a868109
IIOMOIIIBIO JTUH3
bubnmorexa LIOK
72 I'na3 xak omrudeckas cucreMa
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
73 i} I/IMeHI/IMO)sTI/I Fe(l;)MJ;T HYECKOU buGnnorexa [IOK
p p https://m.edsoo.ru/cd174al0
OIITUKHU
74 CKopoCThb CBETA U METOBI €€ bubmmoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75 HUCcIepcus cBeTa
A p https://m.edsoo.ru/lel6ccbe
b K
76 Wurepdepennus cera nommorexa [10

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

77 HaOJIIOJICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubnuorexa [{OK
78 Petteitte safa https://m.edsofru/3061de2b
bubnuorexa [{OK
7 lpumenenue uTepdepertun https://m.edsogru/6686dbc8
bubnnorexa [IOK
80 Jludppaxuus caera https://m.edsoc])_].;ru/ 12ed04b5
. JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bubnnorexa [JOK
82 Pemenne sana- https://m.edsogru/d58c4l la
23 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonspusanus csera https://m.edso00.ru/e9890fe9
84 Pemenue 3agau bubmorexa HOK
https://m.edso0o0.ru/c56¢8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubamorexa LOK
https://m.edso00.ru/0b36363d
26 O06o0menne u cucTeMaTr3aIus bubnuotexa [JOK
3HaHui mo teme "OnTuka" https://m.edsoo.ru/8a14748b
27 KonTponbhas pabota no teme bubmuoreka [JOK
«OnTukay https://m.edsoo.ru/82315dd4
['panu1pl npuMEeHUMOCTH
28 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKN U IIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIbHOCTH
89 [Toctynatel cnennaibHON TEOPUU bubmmoreka [JOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56105¢cb

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

bu6nmorexa [IOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame1JIeHne BpPEMEHH U COKpAIlEHUE
JUTUHBI
91 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U
92 MMIYJIbCOM PEISTUBUCTCKON YaCTHUIIbI bubmorexa HOK
Y P HEL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEMIIOBOE U3ITyUYEHUE bubmorexa HOK
ya https://m.edsoo.ru/f54035a5
bubnmorexa LIOK
94 3 B
AKOM CMEHICHIT BHHa https://m.edsoo.ru/1¢5{f752
95 I'mnotesza M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoreka IIOK
96 C)
HEpIA H HMITYIILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnpiTer A. T bubmuoreka [JOK
CroneroBa. 3akoHbl hoTodhdexTa https://m.edsoo0.ru/8c68e5b9
YpaBHeHHne DUHINTENHA 111
" " bubnuotexa [JOK
98 dotorddekra. "KpacHas rpanuia
https://m.edsoo.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleOeneBa https://m.eds00.ru/64b4966
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 e

https://m.edsoo.ru/f59cfcec

bu6nunorexa LIOK

101 bpofius 1 pasmepe! 06H%CTH https://m.edsoo.ru/5df8bafl
JIOKAJIU3ALUM IBUKYILECICS YaCTUIIbI
102 KopnyckymsipHO-BOJIHOBOM Iyaan3M bubmmorexa LIOK
PHYCKY AP Y https://m.edsoo.ru/8ccab62a
103 Judpakius 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 bubmmorexa LIOK
N ped https://m.edsoo.ru/65783dec
['eitzenbepra
bubnuoreka [{OK
105 P
CHICHHE rPaHICCKNX 327124 https://m.edsoo.ru/e70195bd
.. bubnuoreka [{OK
106 P
CLICHHE PaCtCTHBIX 3a/1a1 https://m.edsoo.ru/ee9b3182
KonTposabHas pabora o Temam: Bu6 110K
nOINOTEKA
107 "O CTO", "K -
CHOBHU ’ "OpHyCKmepHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIu3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroma. [InmanerapHas Moaeiab aToMa bubmmorexa [TOK
j P a https://m.edso0o.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 II b
OCTYIATEL bopa https://m.edsoo.ru/404dfa9a
110 Buas ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
3HEPIrUM aToMa BOIOpoaa https://m.edsoo.ru/cf74bl1a
CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK

111

U3ITy4YEHHUE CBETA

https://m.edsoo.ru/f945d85¢

112

Jlazep

but6mmoreka [IOK



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

113

Hyxnonnas mozens saapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IOEIKTI/IBHOCTB

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

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

114

3aKOH pai0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Bnusnue

pPaarOaKTHUBHOCTHU HaA KMBBIC

OpraHru3MhbI. Z[OSI/IMeTpI/ISI

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

115

116

117

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

TEPMOSIIEPHOTO CUHTE3a.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHOMN SHEPrEeTUKH

Mertoast perucrpanuu u

WCCJIEJOBAHMSI DJIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAIIbHBIE B3aUMOJECHCTBUS.
bapuonbl, ME30HBI U JIENTOHBI.
IIpencraBnenne o CtanmapTHON
mogenu. KBapk-riooHHas Mozenb

aJIpOHOB

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

KapTUHBI MUPa

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

bubnunorexa LIOK
https://m.edsoo.ru/1ac08a5b

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

118

OTansl Pa3sBUTHUA aCTPOHOMHU.

bubnunoreka LIOK



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

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKHU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bu6nmmoreka [IOK

119
00BbEKTOB. METO/ Il aCTPOHOMHUUYECKHUX https://m.eds00.ru/39c44028
HCCIICIOBaHUI
CoBpeMEHHbIEC ONITUYECKUE
bubnuoreka [{OK
120 TEJIECKOIIbI, PaIuOTEIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Besnus,
. bubnuorexa [JOK
121 SIpKUE 3BE3bI, IUNIAHETHI, KX BUJAUMOE
https://m.edsoo.ru/aac588eb
IBHKEHHE
Conneuynas cucrema. CoJHIie.
bubnunoreka LIOK
122 CoJiHe4Hast aKTUBHOCTb. MICTOUHHK
. https://m.edsoo.ru/22748eb4
sHeprun CoJIHILIA U 3BE3]
3BE3bI, X OCHOBHEIE
bu6nmorexa LIOK
123 XapakTepucTuku. /uarpamMmma
" . " https://m.edso00.ru/42169944
CIIEKTPATLHBIN KJIACC — CBETUMOCTD
. bubnuoreka [{OK
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH
https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE TTPEICTABICHHS O bubnunorexa LIOK
MIPOUCXO0KICHUH U 3BoIronnn ConHia https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yte — Hama ['anakTuka.
126 Tune! ramakTuk. YEpHbIE NLIPHI B bubnuorexa [IOK
- ep AbIP https://m.edsoo.ru/7cd10a0a
sIpax rajJakTUK
127 Bcenennas. Pacinpenne BeenenHoi. bubmmoreka [JOK

3akoH Xab6mna. Teopus bonpmioro

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



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

B3phbIBaA. PenukToBoe HU3JTy4CHUC

128

129

130

Macmrabnas ctpykrypa BeeneHnoii.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

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

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

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

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

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"OnpezneneHre MarHUTHOM MHIAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

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

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS

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

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue sBIEHU
camouHaykiuu" i "Coopka Moaenu
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

"U3mepenue mepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

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

135

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHuEe SHEPTUU B
IPYXKUHHOM MasiTHUKE"

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

136

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue nepeMeHHOTO TOKa
Yyepe3 MOCIIeI0BaTeNIbHO COSTMHEHHBIC
KOHJIEHCATOp, KaTyLIKY U pe3uctop"”
win "HccrnenoBanue paboTh
MCTOYHUKOB CBETA B LIETIN
MePEMEHHOTO TOKa"

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

137

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3ydyeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

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

138

Du3NUEeCKU IPAKTUKYM I10 TEME
"N3mepenne mokazarens mpeoMIIeHus
crexna" win "llonyyenue
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKaja v JUH3BI"

bu6nmorexa LIOK
https://m.edsoo.ru/42569¢eal

139

Pu3NYecKuil TPAKTUKYM I10 TEME
"NccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJIKHUX JIUH3)" WIn
"N3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBarouUX JUH3"

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

140

DuU3nyeCKui MPAKTUKYM 110 TEME
"HaGnronenune qudpakumm,

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
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3N4eCKu IPAKTUKYM 110 TEME
"Onpenenenyre UMIyJbCa U SHEPTUU
PEAATUBUCTCKUX YacTull (TI0
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHI[ B MArHUTHOM 110J1¢)"

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

142

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

bubnunoreka LIOK
https://m.edsoo.ru/eb916182

143

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

bubmmoreka IIOK
https://m.edsoo.ru/ec651eb&

144

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

bubmmoteka IIOK
https://m.edsoo.ru/c3dabebe

145

Pu3NYecKuil TPAKTUKYM I10 TEME
"HaOmromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCITOJIh30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONIpEACIICHUS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: 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" win "HabmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOIUICHUN"

O060011eHNEe U CUCTeMAaTU3aIIS
3Hanuil. Posib GU3MKK 1 acTpOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMMYECKOM, TEXHOJIOTHYECKOM,
. . https://m.edsoo.ru/ad6ddeed
COITMAIbHOM M ATHYECKOH chepax
JIeITEIIbHOCTH YCIOBEKA
O06o001IeHNe U CUCTEMaTH3aIs
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O000111eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb pusnueckoil Teopuu B
OPMHUPOBAHUH MPEJICTABICHUN O
148 inﬁancxoﬁ Ka TEIHe MHpa, MECTO bubamorexa LOK
. p pa, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHbIX NPEJCTABIECHUN O IPUPOJIE
149 O00011eHNEe U CUCTEMATU3ALMS but6mmorexa [IOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHuM 1Mo teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHui no teme "JIuHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNEe U CUCTEMATU3ALMS
. " bubnuorexa [JOK
152 3HaHu# 1o teme "CraTtuka TBEpPAOro

Tema"

https://m.edsoo.ru/3cca482¢



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

O00011eHUE U CUCTEMATU3ALMS

bubnunoreka LIOK

153 3HAHUHU 110 TeMe "3aKOHBI COXPaHEHHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O0001IeHNE U CHCTEMATH3AIUS
154 3HaHui Mo teMe "OCHOBEI E;I6H/I//10Te§a HO/Kd440 "
. ps://m.edsoo.ru/e ca
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"
O000I11IeHNE U CUCTEMATU3AIUS
155 3HaHU 110 TeMe "TepMoauHaMuKa. bubmorexa HOK
" https://m.edsoo.ru/c63f7c10
TeroBbie MaITUHBI
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperaTHbie bubnnorexa [JOK
cocTosHus Bemiectsa. Da3oBbie https://m.edsoo.ru/1d36b5b1
nepexopl"”
O0001IeHNE U CHCTEMATH3AIINS
157 3HaHUU IO TeMe "DIIEKTPUIECKOe bubmorexa HOK
" https://m.edsoo.ru/3bf0def9
oJie
O000111eHNEe U CUCTEMATU3ALIS
158 3HaHu# 1Mo TeMe "IlocTosSHHBIN bubmiorexa LOK
N " https://m.edsoo.ru/71453ee6
3JIEKTPUUYECKUNA TOK
O00011eHNEe U CUCTEMATU3ALIS
. " but6mmorekxa [IOK
159 3HaHUM no TeMe "TOKM B pa3au4HbIX
cpeax” https://m.edsoo.ru/3d40077a
160 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHWH 1m0 TeMe "MarauTHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IICHHE U
. bubmunoreka IHOK
161 cucTeMaru3alys 3HaHuM 110 TeMe &
" " https://m.edsoo.ru/053e2248
DNeKTpOMarHuTHasl UHIYKIUS
162 PesepBHbIil ypok. O0001ICHNE 1 bubnuoreka [JOK



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

CHUCTEMATH3aLMs 3HAHUH 110 TEME
"Mexanndeckue KoieOanus"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600ICHHE U

163 CHCTeMaTH3aIlusl 3HaHUH 110 TeMe bubmmorexa LOK
" " https://m.edsoo.ru/5¢2bb83d
DNEKTPOMAarHUTHBIE KOJICOAHMS
PesepBHbIil ypok. O0001ICHHE U
164 CHCTEMAaTU3alMs 3HaHUH 110 TeMe bubmuoreka [IOK
"MexaHn4YecKue 1 3JIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBurblii ypok. O0001I€HIE U
P P . bubnuoreka [{OK
165 cHUCTEeMaTH3aIus 3HAaHUH 110 TeMe
" " https://m.edsoo.ru/52ad1603
Onrtuka
PesepBurblii ypok. O0001I€HIE U
P 7P . bubmuoteka [IOK
166 CHCTEMAaTU3alMS 3HAHUH T10 TEME
" " https://m.edsoo.ru/Sbeclc65
OcuoBbel CTO
Peseprubiit ypok. O60011eHIE U
P P . bubmuoreka [IOK
167 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe
" N " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOJIHOBOW Jyanu3m
Peseprubiit ypok. O60011eHUE U
P P . bubnuoreka [{OK
168 CHCTEeMaTH3alMsl 3HaHUH 110 TeMe
" " https://m.edsoo.ru/1f511654
®usuka aToma
PesepBHriit ypok. O6001ICHHE U
169 CHUCTeMaTH3allusl 3HaHUH 110 TEMe bubmuoreka [{OK
"®u3nKa aTOMHOTO SApa U https://m.edsoo.ru/905¢5ce0
3JIEMEHTAPHBIX YACTHIL"
PesepBHriit ypok. O6001ICHHE U
P P . bubmuorexa [{OK
170 CHCTEeMaTH3aIlMsl 3HaHUH 110 TeMe

"JneMeHTH! acTpoduzuku”

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



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16



ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4UuTHIBaTh TPAHUIBI MPUMEHEHHUS HM3YUYECHHBIX (PH3UYECKUX MOJCIICH:
MaTepHaibHas TOUKa, MHePIHaIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEN U TBEPIABIX TEIl,
TOYCYHBIN DJICKTPUYCCKHUI 3apsij] — IPU PEIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

PacnioznaBath pu3udeckue siBieHus (MIPOLECCH) U OOBSICHITD UX Ha OCHOBE
3aKOHOB ~MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU  CTPOEHUs
BEUIeCTBA M DJIEKTPOJWHAMUKHU: pPABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJl, MABMKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3auMmojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHHUE, CTPOEHUE KUJKOCTEH U TBEPABIX Tel, U3MEHEHUEe 00bEMa Ten
OpU HarpeBaHUM (OXJIAXKIEHHH), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallys, IJIaBJIeHHe, KpUCTAJUIN3aLus, KUIIEHHE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMH COCTOSIHUSA ra3a B M30IpoLeccax; JIEKTpU3alus Tedl,
B3aMMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCHOJb3Ysd (PU3MUECKUE BEINUYUHBI:
KOOPJAMHATA, IIYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DSHEprus, IOTCHUUAIbHAsA JHEPIHs,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OIKUCAHUU
MIPaBWJIBHO TPAaKTOBaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bu3nYeCcKyro BETUUUHY C IPYTUMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHUS,
UCHOJB3YS (PM3MUECKHUE BEJUYMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHsis
KMHETHYecKast SHEprus Xa0THUYECKOTO JBUKECHUS MOJIEKYII,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSI JHEprusi, pabora rasa, KOX(QQHUIMEHT IOJE3HOro ACHCTBUS
TEIUIOBOTO JBHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHHS W E€AWHUIBI, HAXOJIUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

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




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3HYeCKUil CMBICIT HCTIONb3YEMbIX BEIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUYMHAMU

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHbl M TMPUHIUIIBL 3aKOH BceMupHoro tsrorenus, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEPruH, 3aKOH COXpPaHEHHS
UMITyJbCa, MPUHLUI  CYNEPHO3UIUH CHUJI, MPUHIUI PABHOIPABHSI
MHEPLUUATBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHMS BEIIECTBA, IA30BbIE 3aKOHbI, CBA3b CPEIHEH KUHETHUYECKON
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
NEPBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUUYECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iauyarh CIOBECHYHO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTEeMAaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpaHUIbI, 00JIaCTH)
MPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCJIOBUS MX  0€30IacHOro
MCII0JIb30BaHUs B IOBCEIHEBHON JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHu 5TOM
dbopmynupoBath podiemMy (3a7ady) U THUIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYyI0BaHUS, TPOBOJIUTE OIIBIT
1 GOPMYIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
[P 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3MYECKUMH  BEIMYMHAMHU  C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPe3yNbTaThl TOJYyYEHHOW  3aBUCHMOCTH
(GU3NYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeIOBaHUS

CobmroiaTe mpaBmiia 0€30MacHOroO TPyAa NPy MPOBEICHUN UCCIECTOBaHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOM AESITENbHOCTH C HCIOIb30BAHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aJaui BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PHU3UUECKIE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacuéThl U
OIICHUBATH PEATHHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUMHBI

Pemiate Ka4C€CTBCHHBIC 3agadu: BBICTPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha MU3YYCHHBLIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTWM Ui TOMCKA, CTPYKTYPHUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS y4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLMK, TOMYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTY4aEMYyIO HH(OPMAIHUIO

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 IMOBCEIHEBHOW KH3HU
st obOecrieueHrss 0O€30MACHOCTH TIPU  OOpalleHHH C MpuOopaMH |
TEXHUYECKHMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3JI0POBbSI M COOJIIOICHUS
HOPM 5KOJIOTUYECKOTO TMOBEICHUS B OKPYXKAIOIIEH cperie

PaGorare B rpymme C BBIMOJIHEHUEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMsX, aJCKBaTHO
OLICHWBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KVIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

11.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBl MPUMEHEHUS HM3YYEHHBIX (QU3UUYECKHX MOJEIIEH:
TOYEYHBIN JIJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa NP PEelIeHUH PU3NUYECKUX 3a]a4

11.3

Pacnio3naBath (uznueckue sBIeHUS (MPOLEeCcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (M3UKH: DIICKTPUYCCKAs
POBOJUMOCTD, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOC JCHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAsI WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE HAa TMPOBOJHMK C TOKOM U JBWXKYINHUICS 3aps,
AIIEKTPOMarHUTHBIC KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIICHHe, WHTepdepeH s,
nudpakiys U MOJSApU3aIMs CBETA, AUCHEPCHS CBETa, (HOTOIIEKTPUUSCKHIA
s dekt (porodddexT), cBeTOBOE AaBICHHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJAa,  ©CTECTBEHHAas W MCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 MPOBOAMMOCTh DPA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pu3MUecKue
BEJIMYMHBI: YIEKTPUUYECCKUN 3apsl, CUila TOKA, dJIEKTPUUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnuanos, JJC, pabora
TOKa, MHIYKIUS MAarHUTHOro Imojs, cuina Awmmepa, cuwia Jlopenua,
MHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpE, 3apsi M cuia
TOKa B IIpollecce TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KosieOaHuH,
(GoKycHOE pacCcTOSIHHE | ONTHUYECKas CHia JIMH3Bl, IPH OIMHUCAHUHU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJNB3YEMbBIX BEJIMYHMH, UX
0003HAUEHHsI W EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEIUYUHAMU

11.5

OnuceiBaTh HM3y4YEHHBbIE KBAHTOBBIE SIBICHHS M MIPOIECCHI, HCIOIb3YS
(du3HYecKre BETUYHHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETAa, SHEPrUsl M HMITYyJbC (POTOHA, MEPHOA IOJIypacmaja,
SHEPTUsi CBS3M ATOMHBIX fJIep; MPU ONMUCAHUU MPABUIBLHO TPaKTOBAThH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIUYHMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECKue
3aKOHBl M NPUHLUIBLI: 3aKkoH OMa, 3aKOHbI IOCJIEI0BAaTEIbHOTO U
HapajjIeJIbHOTO0 COEAMHEHUs NIPOBOJHUKOB, 3aK0H JIxoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBbl OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, ypPaBHEHUE
OnHmTeiiHa 111 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsA]ia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHCla, MOCTyNaTel bopa, 3aKOH pajgrOaKTHBHOIO
pacnaza; mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjoBHsl  (TpaHMIbl,  oO1acTu)
MPUMEHUMOCTH

Omnpenendarb HalpaBiI€HUE BEKTOpAa HWHAYKIUMM MAarHUTHOTO  TOJA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaEMOE IJIOCKHM 3EpKaloM,
TOHKOM JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MponecCoOB C UCITOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpru 5TOM
dbopmynupoBath IpodiemMy (3a7ady) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHUS, TPOBOJUTE OIBIT
1 GOPMYyIUPOBATH BBHIBOJIBI

11.10

OcyiecTBisITh MpsIMble M KOCBEHHbIE M3MEpPEHHS] (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U HCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOfI ACATCIIbBHOCTU € MCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n
1abopaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHble 3agauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMpaTh (PU3UYECKYIO MOJICNb, BBIICIATH (PU3HMUYECCKUE BETUUNHBI
U (QopMynbl, HEOOXOAWMBIE ISl €€ pelIeHHs, MPOBOAUTH PacuéThl U
OIICHUBATh PEATbHOCTH IMOJIYICHHOTO 3HAYCHHS (PH3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM Ui IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpHpeTallud U MpeJICTaBlIeHUs Y4eOHOH M Hay4yHO-IOMYJIIPHOM
uHpOpMaLlUY, MOJYYEHHOM U3 pa3gMyHbIX HCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaLuIo

OOBSICHATh MPUHLUIBI JEHCTBUS MAIlMH, HPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh yCIOBHS UX O€30MacHOr0 HCMIOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust Oe3omacHOCTM TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGorate B rpymnme C BBIMOJHEHHUEM pA3TUYHBIX COIMATIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAMOHAIBHO PaCHpeeaTh 00S3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTh B HCECTAHAAPTHBIX CUTyalHAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJAOro M3 YYAaCTHUKOB TIPYIIblI B PCIICHHUC
paccMaTpuBaeMoi TPOOIeMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHble meTonaml
IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcniepumenTa
U TEOpUM B IIpPoOlLlECC€ TMO3HAHUA IPUPOABL.
DKCrepuMeHT B pu3uke

1.2

MonenupoBanue ¢usnueckux ~ SABICHUH |
nporieccoB. Hayunple runore3sl. @usnyeckue
3aKOHBl M TEOpHM. ['paHUIBl NPUMEHUMOCTH
¢u3Myeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSI.
Porp m wmecro ¢msukun B hopMHpOBaHHU
COBPEMEHHOM  HAay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH EeSITENbHOCTH JIIOeH

MEXAHUKA

2.1.1

##HPari#KMHEMATHUKA

Mexanuyeckoe — aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBwxeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepemermienne, CckOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHaIbHOMN
TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPJIMHAT.
CrnosxeHue nepemMemeHnii U CI0)KEHUE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIUHEITHOE
IBIWKEeHUE. ['paduku 3aBUCUMOCTH KOODPJIMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U [EepeMENICHUs
MaTepUAIbHON TOUYKU OT BPEMEHU

2.1.4

2.1.5

2.1.6

CBoOoaHoe magenre. Y CKopeHue cBoOOOTHOTO
HagcHUs

KpuBonuneiinoe JBHKCHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, TUHEWHAs CKOpocTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTENbHOE YCKOPEHUE

TexHuueckue YCTPOﬁCTBaI CIINAOMCTpP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccienoBaHne COOTHOLICHHSI MEXIY




2.2

2.3

MIyTSMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue ABHIKEHHS
apUKa B BSI3KOW XUIKOCTU. V3ydeHne ABMIKEHHS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

#HPari## IUHAMUKA

2.2.1
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IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HproTtoHa. IHepuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiuuy Cuil

223

Bropoii 3axkoH HproTOHA [1711 MaTEpUAIBHON TOYKU B
unepuuanbHoil cucteme otcuéra (MCO). Tpernit
3akOH HbproTOHa [U1 MaTepHaIbHBIX TOUYEK

224

2.2.5

3akoH BceMUpHOTO TiAroTeHus. Cuia TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS! IPU JBIKEHUH Tela
B JKU/IKOCTH HJIH ra3e

2.2.7

2.2.8
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[TocrynarensHOe W  BpamaTeIbHOE  JIBHXKCHUE
abCOI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpAIlICHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEja B
nCo

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH TMOJ AEHCTBHEM
HECKOJIBKMX CHJI. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JaedhopMupyeMoit
NPYXUHE W PE3UHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIoOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIECHUS

##HPartH##3AKOHBI COXPAHEHU A B MEXAHUKE

23.1

232
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Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIysabC cuiibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B MCO. PeaktuBHoe
JIBUKECHHE

Pa6Gora cunel
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MOoIIHOCTD CUIBI

235

2.3.6

2.3.7

Kunetnueckast d3Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
YIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHLIUAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOH SHEpIrun

2.3.8

Yupyrue u Heylpyrue CTOJIKHOBEHUS
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2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUU Tela

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
##HPar###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBUKEHUE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS
YacTHUL BENIeCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tl W OOBSICHEHHE CBOMCTB BEUIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcus
Mopnens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUM HJEAIBHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOIO  JIBHIKECHUS
yacTull raza. [IIkana temnepatyp KenbBuna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpoLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCPMaA,




u30xopa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[TpakTrueckue paboTel. MI3MepeHne Macchl BO3ayxa
B KJacCHOW KomHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS DPa3peKeHHOro
rasa

3.2

OCHOBbI TEPMOJAMHAMUKN

3.2.1

322

Tepmonunamudeckas cUcTEMA. Bnaytpennss
SHEPIUs TePMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEeHU S

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
HHEPrHsi OJHOATOMHOTO UJIEAIbHOTO Ta3a

3.23

33791031 TEIUIONEPEIaYun: TETJIONPOBOJHOCTb,
KOHBEKUMUA, HW3JIy4YyeHHue. TertoéMKOCTh  Telna.
VnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

324

IlepBbii 3ak0H TepMoaMHAMHUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKHM K HM30IPOLECCaM.
['paduueckast uHTEpIIpEeTaIys paboTHI ra3a

3.2.5

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIIEUCTBUS
TerIoBeIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT mose3Horo
nericteus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoguHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

TexHHuecKue yCTpOICTBa: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. V3MepeHue yAenbHOI
TEIJIOEMKOCTH

33

#i#HParft## AT PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

3.3.1

332

[NEPEXO/IbI

Hap006pa3013aHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KHUIICHUC. YILCJ'ILHB.SI TCIIJIOTAa Hap006pa3OBaHI/I}I.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOCONIOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh BO3IyXa.
Haceliennslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOWCTB KpUCTaLIoB. JKuakue
Kpuctaysibl. CoBpeMEHHbIE MaTepHaIbl




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEIIOTa

334
riasnenus. Cyomumanus
3.3.5 YpaBHeHUe TEIIOBOTO OanaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHHS
COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
BO3/yXa
4 OJIEKTPOIMHAMUKA
###HPartt##OJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
BH/JIA AJICKTPUYECKUX 3aPsII0B
4.1.2 [IpoBOIHUKY, AUAIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
414 B3aumopeiictBue 3apsanoB. 3akoH Kynona
DneKTpuyecKoe ToJie. Hanpsoxénnoctsb
4.1.5 anekTpudyeckoro mois. IlpuHnun cymneprno3uuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO TOJIS.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
4.1 [IpoBOAHMKK ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM noJe. Jusnexkrpuyeckas
MIPOHUIIAEMOCTD
OnexTpoémkocTs. KoHaeHcaTop. OIIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOHJIEHCAaTOpa
Texauueckue YCTpOMCTBA: ANIEKTPOCKOTI,
419 AIEKTPOMETP, ANEKTPOCTaTUUECKast 3alluTa,
3a3eMIIEHHE  DJIEKTPONPUOOpPOB,  KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 HpaKTI/I‘ieCKI/Ie paboTHL. N3mepenune
ANEKTPOEMKOCTH KOHAEHcaTopa
H#HPar##HITOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
421 aneKTpuieckoro Toka. Mcrounuku toka. Cumna Toka.
4.2 ITocTosiHHBIN TOK
422 Hamnpsixenune. 3akon Oma 1i1s ydacTka [enu
423 DnexkTpuueckoe COIIPOTHUBIICHUE. VY nenbHoe

COIIPOTUBJICHUEC BEIICCTBA
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HOCJICIIOB&TCJIBHOQ, nmapajijicJibHOC, CMCIIAaHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabora snexTpuueckoro Ttoka. 3akoH Jlxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponaBkymas cwia (manmee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi renu. KopoTkoe 3amMbIkaHue

428

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTb ~ COINPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITY4YKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H mpuMecHasd

MPOBOAMMOCTh TMOJXYIPOBOAHMKOB. CBoiCcTBa p-n
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI

4.2.11

DNEeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DnekTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSTENIbHBIA  pa3psa. Pasznuynbple  THUIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

TexHuuecKue ycTpONCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTar, MICTOYHUKH TOKa, JJIEKTPOHArpPEBATECIIbHBIC
puoopBI, JJIEKTPOOCBETUTEIILHBIE puOopBHI,
TEPMOMETpP COINPOTUBJICHUS, BAKyyMHBIH JHOJ,
TEPMUCTOPHI u ($hoTOpe3uCTOpHI,
ITOJIyIIPOBOJTHUKOBBIN TNOJI, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pa3nena

4
4.3

Koanposepsiemoro
3J1eMEeHTa

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTO
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTPOTUBIICHUS. Habmronenue
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMEHTHbI COIEP:KAHUS

SJIEKTPOAMHAMUKA

#i#HPari#MAT HUTHOE ITOJIE. DJIEKTPOMATI'HUTHA S MHAYKINA




IlocTossHHEIE MAarHuThbL. B3aumonelictBue

4.3.1 HOCTOSTHHBIX MATHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHMTHONW WUHAYKIIUH.
439 IIpunnun cynepno3unmu. JIMHMM  MarHUTHOR
e uHIyKIud. KapTrHa THHUA MarHATHON MHIYKIIUH
TOJISI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUWA TOJsl IJIMHHOTO TMPSAMOro MPOBOJHUKA W
433 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJHMKA, KAaTYLIKH C
TokoM. OmeiTr  Opcrena.  BaumopeiictBue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE
Cuna Jlopenna, e€ Moaynb U HampaBIcHHE.
435 JBr>keHre 3apspKEHHOM 4YacTHIbI B OJJHOPOJHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBneHue 31eKTPOMAarHUTHON UHIYKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIIUU
433 OJAC wuHayknuu. 3aKOH  AJIEKTPOMAarHUTHOM
e uHyknud Papajest
Buxpesoe snexkrpuueckoe nosue. 9JC uHIyKIIMU B
4.3.9 IIPOBOJHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJAHOM MAarHUTHOM I10J1€
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. fIBNeHne camowHAykiuu. DJ[C
o CaMOMHTYKIIUH
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10JIE
TexHUYeCcKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTBHI, JIEKTPOJABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYb
[TpakTueckre paboThl. M3ydeHHe MarHUTHOTO
MOJIsl KaTyIIKK ¢ TOKOM. MccrnenoBanue nencTBUs
4.3.15 MIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanne  sBICHUS  3JIEKTPOMArHUTHOM
WUHIYKIUH

5 KOJIEBAHUA 11 BOJIHBI
##HHPart#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebartenbnas cucrema. CBOOOIHBIE KOJNEOaHUS.
5.1 5.1.1 [Mapmonnueckne xonebanus. Ilepwon, dacrora,
aMIuInTya U dasza KoyeOaHuin
5.1.2 IIpy>xuHHBINA MasTHUK. MaTeMaTU4eCKUN MassTHUK
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YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  JUHAMHMYECKOE  OIMCAHME
K0J1e0aTeIbHOI O IBUKEHUS

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
MCXO/IHOM BEIWYHMHBI C aMIUIUTyIaMHU KoJeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobopHbIe
AJIEKTPOMArHUTHBIE KOJIE0aHHSs B  HJICAUIHHOM
KoJIe0aTeNbHOM  KOHTYype. AHAIOTHUS — MEXIy
MEXaHUYECKUMU u AJIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna ToMmcoHa

3akoH COXpPAaHCHUA OHEPIrun B nacajlbHOM
K0J1€0aTEeIbHOM KOHTYpE

Boinyx1eHHbIE MEXaHUYECKUE KOJICOaHUS.
Pe3onanc. Pe3oHancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMAarHUTHBIE KOJICOaHMS.

[lepemennbIil Tok. CUHYCOMAANIbHBIN NTEPEMEHHBII
TOK.

5.1.10

MoIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOILIEE 3HAYECHHUE CHUJIbI TOKA W HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, mnepepaya U
notpelieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHE  PUCKU  TPU  IPOU3BOJACTBE
AIEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs JIEKTPOIHEPTUH B IIOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

TexHunueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesayd

IIpakTHueckue paloThI. Hccnenosanne
3aBHCUMOCTH NE€pPHO/Ia MaJIbIX KoJieOaHUil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LEMH U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYLWIKH U pe3ucTopa

#iHPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuyeckue BOJIHBI, YCIIOBHS
591 pacnpocTpaHEeHHUsI. [Tepuon. CkopocTb
pacnpocTpaHeHus U JIMHA BOJHBL. [lonepeunsie u
MPOJI0JIbHBIE BOJTHBI
599 ###Par###t  Uatepdepennmst wu  audpakmust

MEXaHHUYECKUX BOJH
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3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHBIE BOJIHBI. YCJIOBUS W3JIYy4YECHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanys
BeKTOpOB E, B 1 v B 211€KTpOMaruuTHOW BOJIHE B
BAKyyMe

5.2.5

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALUs, Tudpaknus,
uHTepdepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[[Ixana »aekTpoMarHUTHBIX BOJH. [IpumeHenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyuHIMIBI ~ paguoCBsI3W U TEIEBUICHUS.

Pannonokamnus. DIEeKTpOMarHMUTHOE 3arps3HEHUE
OKpYXKAaroIIei cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBas JMArHOCTUKAa B
TEXHUKE W MEIULUHE, Pagap, paguolNpUEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neun
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5.3.1

HiPariH##OII TUKA

[IpsimonuHeitHOE  paclpocTpaHeHHEe CBeTa B
onHopoaHou cpeze. Jlyu cBeta

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoeHne n300pa’keHHi B INIOCKOM 3epKalie

533

534

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTeb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKECHUS

53.5

Hucnepcus cBera. CloxHbIN cocTaB 0€10ro cBeTa.

[BeT

53.6

Cobuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. OOoKycHOe paccTOsSHUE M ONTHYECKasl cuiia
TOHKOM nuH3bl. [locTpoeHue wu300paxeHuil B
coOuparomux U pacceuBaromux jauH3ax. opmyna
TOHKOM JIMH3EL. Y BelIMUCHUE, JaBaeMOe JINH30H

5.3.7

5.3.8

IIpenenst NIPUMEHUMOCTHU F€OMETPHUYECKON
ONTHUKH

Wntepdepenius cera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHMYMOB B HUHTEP(QEPEHIIMOHHON KapTHUHE OT
JBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB




Judpakuus cera. udpakuuonHas peméTka.
VYcnoBue HaONMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

339 MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
I (paKITMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus ceera
TexHuueckue YCTPOMCTBA: OYKH, Jyma,
5311 dboToanmapar, MIPOCKITMOHHBIN armapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OITHKa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOU]T
[Ipaktnueckue paboTel. M3mepeHue mokazaTemns
5312 MPEJIOMIICHUS. HccnenoBanue CBOMCTB

n300pakeHUi B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHukd. [locTynarsl TeOpUH OTHOCHUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJSI CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHHU U COKpAIICHUC OJIMHBI

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

Cesi3p  Maccel C DJHEPrMed M HUMIIYJIbCOM
CBOOOJHON YacTULbl. DHEPIusl MOKosi CBOOOJHOMN
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

H##Par###3JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Dopmyna I[lmanka CBSI3M SHEPruu
¢oToHAa € €ro 4acToTod. ODHEpPrusi U HMILYJIbC
¢dboTtona

OtxkpeiTHE U uccnenoBanue Gororpdexta. ONbIThI
A.T'. CroneroBa. 3akoHsl hoTodddexTa

VpaBHeHue OiHITeiiHa a8 poTorddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.1.5

Hasnenue ceera. OnbiTel [1.H. JIeGenesa

XUMHYECKOE NeHCTBUE CBETA

Texauueckue YCTpOMCTBA: ($hOTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]T

7.2

7.2.1

CTPOEHUME ATOMA

Mopenbs atoma Tomcona. OnbiTer Pezepdopaa mo
MCCJIE0BAHUIO CTpOeHUs aTtoMa. [InanerapHas
MOJI€eJIb aTOMa




7.2.2

IToctynarel bopa. HM3nyuenue u moryonicHue
(GbOTOHOB TpU MEpexoje aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha apyro. Bunbl cnektpoB. Croektp
YPOBHEM 3HEPruu aToMa BOJIOpOJa

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubel ne bpois.
KopmyckynspHo-BonHOBOH nyanmu3m. Judpaxius
3JIEKTPOHOB HA KpHUCTAJIIaX

7.2.4

7.2.5

CrioHTaHHOE U BBIHY)KJIEHHOE  U3JIyUYCHHE.
Y CTpoiicTBO M IPUHIIKI PabOTHI JTa3epa
TexHUYecKrne yCTpPOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTieKTpOoCKoOIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOJIIOICHUS u pErUCTpaLAH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
u3NydeHus. BausHue paguoakTUBHOCTU Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HykinoHnHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsin
anpa. Maccosoe yucino sapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBI W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBSI3U HYKJIOHOB B sifipe. SlepHbIEe CHUIIBI.
Jedext maccsl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sSIIEp

7.3.7

7.3.8

7.3.9

AnepHbii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGiieMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4YacTHLBl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTAIIbHBIE B3AUMOICHCTBU
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas bomba

7.3.10

[IpakTueckue pabotel. MccnemoBaHue TpeKoB
yacTull (110 rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBUKCHUC

8.2

8.3

ConneuHast cucrema. [lmaHeTsl 3€eMHOUM TpPYIIIBI.
[InaHeThI-rUraHThl U UX CHYTHUKHU, KApPIUKOBHIC
riaHeTsl. Mansie Tena CoTHEeUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeunas
aAKTHBHOCTb

8.4

NcTtounuk sHeprun CosHLA U 3BE3]T

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aUMOCBs3b. [lnarpaMma «CHeKTpajbHbIA KJIACcC —
CBETUMOCTBY. 3BE311b1 TJIaBHOU
MOCJICIOBATEIbHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3 ] IJIaBHOM
[IOCJIEI0BATEIbHOCTH

8.6

HH##Par##Buyrpennee CTpPOCHHUE 3BE3I.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u 3Bororuu CoJHIIa ¥ 3BE31. DTalbl )KU3HU 3BE3]T

8.7

Mneunslii Ilyre — Hama ['anaktuka. CnupanbHas
cTpykrypa ['anakTuku, pactpeneneHue 3BE3 1, raza
u neud. llonoxxenne u apwxenune ConHuLa B
[NanakTuke. [lnockas u cheprudeckas noICHCTEMBI
["amakTukn

8.8

8.9

8.10

Tunel ramaktuk. PanuorajakTuku M KBas3apbl.
YEpHble AbIPHI B A/1pax rajlakTUK

Bcenennas. Pacmmpenune Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
Bcenennont, teopus bousbmoro B3psiBa. Mogaeins
«ropsuei Beenennoii». PenukroBoe usirydeHue

MacuirabHast CTPYKTypa Bcenennoi.
MeraraakTuka. Hepeménneie npoOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHEro 001ero
TpedoBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (HU3HUECKUE SIBIICHUS

(mporiecchbl) U OOBSACHATH UX HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMUA n

BCIIMYNHAMU, XapAKTCPU3YIOILIUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH TNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH Uil aHAIM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHS
3 (rpaHuIbl, 00JACTH) TPUMEHUMOCTH (PH3UYECKUX 3aKOHOB, IOHUMATh
BceoOImuMi xapaktep (QyHIaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYEHHOCTD
WCIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTh YMEHHS pa3iMyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aJadyd C SBHO
3aJlaHHOM W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, IPUMEHSITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKMX  TEOpHid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, MPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, AaHAJIM3UPOBATh peE3YyJbTaThl U
KOPPEKTUPOBAaTh  METOJBI  peHieHuss ¢  Y4ETOM  TOJyYEHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPeOyIOIME MPUMEHEHHs] 3HAHUA W3
pPa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakkKe WHTETparuu
6 3HAHUN M3 JIPYTUX MPEIMETOB €CTECTBEHHOHAyYHOIO  I[UKJIA!
BBICTPAMBATh JIOTUYECKYIO LIEMOYKY PACCYy)KJAEHUW C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bHSH‘IeCKI/Ie SIBJICHUA




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS U UCIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIECJOBAHUE 3aBUCHUMOCTEH (DU3NYECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUia 0€30MacHOTO Tpyaa
[IpU MPOBEACHUH HCCIEIOBAHUN B paMKax y4eOHOro SKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESITEIbHOCTH  C  MCIOJIB30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ yMEHHH  aHaANIM3UpOBaTh W OIICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeACTaBICHUI o palOHAIIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJIb30BaHUU
JOCTMKCHUM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ HH(pOpMAIUeH
(U3NYECKOTO  COAEpXAHHUA C  KCIOJB30BAaHHEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPHUTHYECKOTO

dHaJIN3a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIIne
ACTPOHOMMUYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BACHEHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTAUYECKON Cpele; JBUKEHHUS

HEeOECHBIX TeJI, DBOIIOLUH 3BE€311 M Beenennon




IIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

11O ®U3UKE
Kon Kon
pasaeJia/re Jaeme IIpoBepsieMblii 371eMeHT co/lepKaAHUSA
MBI HTa
1 MEXAHHUKA
1.1 KMHEMATHKA
11 Mexanunueckoe 1BHxKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO
o nBuxeHus. Cucrema oTcuéra
MarepuaibHas TOUKA.
Eé€ pamryc-BeKkTop:
Flr)=(xlz) vz ) =(z)),
TpaeKTopIid,
nepeMEIIeHIIE:
1.1.2 [ - — T —
= (Ax, Ay, Az),
OyTE.
CroxeHIIe HE[JEMEU]EHIIfIZ
A=A + A
CkopocTh MaTepuaIbHOU TOUKHU:
. AF -
U=—o =1‘r'=[v,_.v1_.u_].
AT |yo R
Ax , .
1.1.3 v, =—| =X AHAIOIIMHO v, =)/, U.=Z
t—=0

=r-

At

CoxeHHe CKOpocTeil: ¢, =0, + 0, -

Brruncienue NEepCMCIICHHUA U ITYyTU MaTepHaHLHOﬁ TOYKHU IIPpU

MPSIMOJIMHENHOM JBUKEHHUH BJIOJIb OCH X 1O IpaduKy




3aBHCUMOCTH Vx(t)

o _  AD .
YCKDPEHIIE—' MaTepHaIBHOII TOYKIL: a = —L =
10

At
1.1.4
Au, A ) -
a =—>= =(v,),". aganormHo a, =(v, ), a.=(v.)"
Ay r
PaBHOMEpHOE IPSAMOJIIMHEWMHOE JBUKEHHUE:
1.15 xX(t) = xg + vyt
Uy (t) — vg, = const
PaBHOyCKOpEHHOE IPSIMOJIMHENHOE IBU)KEHUE:!
at
x(t)=x,+u,t +——
vit)=v, +at
1.1.6 a, = const
U;.T - U_l‘.'r = 2{".'( [xl _xl]
U he U'\
IIpu ABIDKEHIIN B OHOM HaIpaBIeHHIH IIyTh S =1 2
CBoOogHOe nasieHue. Y cKopeHue cB0OOOJHOTO MaieHHs.
Vi o ﬁo
1.1.7 l
Mo o
0 Xo {-

JIBu>keHue Tena, OpOIIEeHHOTO MO YTJIOM 0L K TOPU30HTY:




[.r{r} =X, +U,f=x +tUcosa-f
g1 . 2
V(f) =y U, f+ 1T =1, +U,sina- r—%

v.(t)=v,, +gt=u,sina—gr

{u: (t)=vy, =v,cosa

=0

=—g=const

o
=X
o

oy

KpuBonuneirinoe nBuxeHue. [[BHkeHne MaTepuaibHOM TOUKHU
10 OKPYXHOCTH.
VYrnoBas U JIMHENHAsA CKOPOCTh TOUKU:

v = wR

[Ipy paBHOMEPHOM JBHUKEHUH TOYKH 110 OKPYKHOCTH

1.1.8 2 ,
w=—=2mv
T
[{eHTpOCTpEMUTENBHOE YCKOPEHUE TOUKH:
v? 5
auc F = w*R
[TonHOE yCcKOpeHHE MaTEPUAIIBHON TOUYKH
119 TBépnoe teno. IloctynarensHoe 1 BpalaTenbHOE ABHKEHUE
TBEPAOIO Tena
1.2 JMUHAMUKA
191 Nuepuunaneubie cucteMsl orcuéra. IlepBbil 3akoH HeroTOHA.
[IpuHnun otHOCHUTENBHOCTH ['anmumnes
Macca tena. IITIOoTHOCTE BeliecTBa:
1.2.2 p= m
|4
Cuna. [IpuHIMI Cyneprio3nLiuy CHUIL:
123 FpaBHoaeﬁCTB =F +F+.
Bropoit 3akon Heiorona: ans marepuanbHoit Touku B MCO
Fi =ma
1.2.4 1 1

Ap = FAt




1.2.5

1.2.6

1.2.7

-

F = const

-

‘Fl?_ FEI

Tpernii 3akoH HbI0TOHA [U1s1 MATEpUAIIBHBIX TOYEK:

>

Fip = —Fy

3aKoH BCCMHUPHOI'0O TATOTCHHA: CHJIbI IPUTKCHUA MCEKIAY

TOYEYHBIMU MacCaMHi PaBHBI
mpm;

F=6—p

Cuna spxectu. LlenTp TskecTH Tena. 3aBUCUMOCTD CUJTBI TSDKECTH

OT BBICOTHI h Ha/l MOBEPXHOCTHIO MIaHETHI paguycom RO:
GMm

M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

1.2.9

1.3

1.3.1

Cuna tpenus. Cyxoe TpeHuUe.
Cuna TpeHus CKOJIbKEHHS:
Erp = uN

Cuna TPCHUS ITOKOA:

Koaddunment tpenus

JlaBieHue:

CTATHUKA

—

F
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHU::

M| = Fl, rae | — nnevo cuibl




1.4

OTHOCUTEIIbHO  OCHM,  mIpoxojsmiei  vepe3  Touky O
MEePIEeHIUKYISIPHO PUCYHKY

HGHTp Macc Teiia. HCHTp MacCC CUCTEMbI MAaTCPUAJIBHBIX TOYCK:

- -

myry + myry+...

132 T my + my+...
B o1HOpOAHOM TT0JIE TSAKECTH
(g = const)
LIEHTP Macc Teja COBIIAJAET C €ro LEHTPOM TAKECTH
VYcnoBus paBHoBecus TBEpAoro tena B UCO:
[M+M,+..=0
1.3.3 O,
|E+Fy+...=0
1.3.4 3akoH I[lackans
JaBienwne B )xuaKocTH, mokosmeicsa B UCO:
P =Dpo +pgh
135 °
3akoH Apxumena:
FApX = _PBblTeCH
1.3.6
€CJIM TeJIO U )KUJKOoCTh nokosrca B ICO, To
FApX = ngBbITeCH
VYcoBue miaBaHus Te
3AKOHbI COXPAHEHU A B MEXAHUKE
NMnynbsc MaTepuaibHOW TOYKHU:
p=mv
1.4.1
HNmnynbc cucrtemsl Ted:
1.4.2

P =D +p2+




1.4.3

3aKOH M3MEHEHUS M COXPAaHCHHS UMITYJIbCa:
B 1CO

Ap = A(pl + p2+- . ) = FlBHELLIHAt + FZBHEHJHAt+' -

Ap = A(py +p+...) =0

- -

FlBHemH + FZBHeLHH+- .=0

PeakTuBHOE NBUKEHUE

1.4.4

F
V{z:%.:l?

Pabota cuibl Ha MaoM MepeMEeIIeHUH:

_w1=|lf'|-|.if'|-+:o5 a=F, - Ax

1.4.5

«-

—

()]
MonHOCTh CHIIBI:
€CJIM 3a BpeMs
At

At
pa60Ta CHJIbI UBMCHSACTCA HA , TO MOIIIHOCTD CHJIBI

Ad
P=—o0 =F-vu-coso
ﬂr Ar—=

1.4.6

Kunernueckast sHEprust MaTepruagIbHON TOYKH:

mv p
EKI/IH =5 Y

2 2m

2 2




3aK0H U3MEHEHUS KHHETHYECKOM OHCPIur CUCTEMBI

MatepuanbHblx Touek: B UCO AEkun = A1 + A2 + ...

1.4.7

1.4.8

[TorenumanpHas 3HEprus:
JUISl IOTEHIMAJIBHBIX CHJT

A12 = ElrmTeHu - EZHOTeHu_: AEHOTeH]_l

[TorenumanpHas YHEPTUs MATEPUATILHON TOYKHA B OJJHOPOJHOM
I10JIE TSKECTH:

ErmTeHu =mg h

[ToTennmanpHas 3HEPTHS YIPYTO 1e(HOPMHPOBAHHOTO TEJA:

kx?
El'[OTeHL[ = T

3aKoH U3MEHEHUA U COXpaHCHHUA MEXaHNYEeCKOH OHCPIUu:
Euex = Exum + Enoresm.
B IICO AEyex = Agcex menoresn. cun,
B HCO AE, ez = 0. eCII Agcex memoresn. cax = 0

1.5

1.5.1

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

I'apmonnueckue KoJIeOaHus MaTepHaAIbHON TOYKH.
Awmmntyzaa u ¢asa konebanuil. Kunematuueckoe onvcasue:
x(f) = Asin| @t +o, ).
v (f=x'.
a(f=(v, ), =—e'xf) =a +o'x=0,
IJIE€ X - CMEILEHNE U3 PABHOBECHS.
JlnHamuyeckoe onucaHue:

ma, = —kx,

DHEPreTUYECKOe ONMMCAHMNE (3aKOH COXPAHCHUS MEXaHUYECKOM

SHEpPrun):

-~

1:U+E_rim§m_kf1 _

2 2 2 2




CBs3b aMIUIMTYIBl KOJICOAHUIM CMEIIEHUS MaTepUabHOM

TOUYKH C aMIUIUTyIaMU KojeOaHui e€ CKOPOCTU U YCKOPEHHUS:

U =04, @ =4

1.5.2

1.5.3

1.5.4

1.5.5

[lepuon u yactoTa KoseOAHUIA:

[Teprioq ManbIx CBOOOTHBIX KOJEOAHWN MAaTEMaTUYECKOTO

MasTHHKA:

T=21F
E

[epron cBOOOTHBIX KOJIEOaHHI TIPY>KUHHOTO MasiTHUKA!

m
T=2n|—

k

B]':»IHy}KI[eHHBIC konebanus. Pesonanc. PeonancHas KpuBasi

HOHCpC‘IHLIC n IIPOJO0JIbHBIC BOJIHBI. CKOpOCTB

pacrpoCTpaHEHUS U JJIMHA BOJIHBI:

v
A=vl =—
v

WnTepdepentys u audpaxiys BOIH

3Byk. CKOpOCTbH 3ByKa

MOJIEKVYJISAPHA S ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKVYJISAPHAS ©U3NKA

2.1.1

Mopenn cTpoeHHs ra3oB, KUAKOCTEN W TBEpABIX Ten. IlycTh
TepMOJIMHAMHYecKass cucremMa (Teno) cocrouT w3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOIM4YeCTBO BEIIECTBA
N m
vV==—=—
Ny

— 9ucI0 ABOTaapo, m — Macca CUCTEMBI (Tena),

— MOJIIpHas Macca BCUICCTBA

2.1.2

TenmoBoe JABVKCHUC aTOMOB U MOJICKYJI BEIICCTBA

2.13

BzauMmogeiicTBHe yacTuIl BellecTBa




2.14

Huddysus. bBpoyHoBckoe nBUKEHHE

2.1.5

Monaens naeansuoro rasa B MKT

CBs13p MEXly IaBJICHUEM U CpeIHEN KMHETUYECKOW HHEprueut
IIOCTYIIATEJIBHOTO TEIUIOBOIO JBUKEHHS MOJIEKYJ HUACAIBLHOTO

ra3a (ocaoBHoe ypaBHeHue MKT):

rae m0 — Macca OJTHOM MOJIEKYJIbI,

N
"=y

- KOHIIEHTPALMS MOJIEKYJ
Ab6comtotHas Temnepatypa: T =t +273K
CBs13p TeMIepaTyphbl ra3a co CpeiHEH KUHETUYECKOM IHEpruen

MOCTYHATCIBHOI'O TCIIJIOBOT'O ABUKCHUS €I'0 MOJICKYII:

7

- [

Ehor = I
h

-

L

L RN
2 )72

VYpasaenue p = nkT

2.1.10

Mopenb ueansHOTO Ta3a B TEPMOIMHAMHUKE:

( VpapHeHHe Merreeea — KianeHposa
| BEpeCKeHH e U1 BHYTPeHHEH SHepIHH
VpaBueHne MeHeneeBa — KianeiipoHa (mpHMEHI)
JAINCH):

pRT

pV=%RT — vRT = NKT, p=E-.

BripaxeHile 1715 BHyTpeHHell 3Hepriil 0HO0aTOMHOTO

rasa (IpIMeHIMEbIe JOPMET 3aIIICH):

3

U=3vrRr =3 niT =
2 2

Im 3
——RTzw,'UTzipV

2




2.1.11

2.1.12

3akoH /lanbTOHA [71s1 JaBJICHUSI CMECH Pa3pEKEHHbBIX Ta30B:
p=p+p+..

W3omporneccsl B pa3pekeHHOM ra3e C IMOCTOSHHBIM YHCIOM
MouieKyl N (C OCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
m3orepMma (T = const): pV = const ,

uzoxopa (V = const):

14
== t
T cons

I'paduueckoe npeacraBneHue u3onporecco Ha pV-, pT-u VT-
JrarpamMmMax.

OObeIMHEHHBINA Ta30BbId 3aKOH:

pvV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

2.1.13

2.1.14

2.1.15

HaCI)IHIGHHI)IC nu HCHACBIIIICHHBIC HapI)I. KaIIeCTBeHHaSI
3aBUCUMOCTb IUIOTHOCTH WM JABJIEHUsI HACBIIIEHHOI'O mapa OT
TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMa HACHIIIEHHOTO
napa

BrnaxnocTs Bo3ayXa.

OTHOCHUTENLHAS BIAKHOCTh:

¢ _ Prapa (T) _ Prapa (T)
Puaceimnapa (T) Puaceimnapa (T)

H3Mmenenue arperaTHbIX COCTOSIHUM BeIIECTBA: HCIIapCHUC U

KOHACHCAlUA, KUIICHUE ) KUJIKOCTHU

2.1.16

H3Mmenenue arperaTHbIX COCTOSIHUM BEIIECTBA: IIJIaBJICHUE M

KpucTtajuim3anusa

2.1.17

[IpeobpaszoBanue sHepruu B (Ha30BBIX MEPEX0IaX

2.2

TEPMOJUHAMUKA




2.2.1

TemoBoe paBHOBECHE U TEMIIEpATypa

222 Bnytpennss sHeprus
Temmonepenada kak crocod M3MEHEHUsS] BHYTPEHHEH SHEPTHH
2.2.3 0e3 comepiieHus: paboThl. KOHBEKIHsA, TEIIONPOBOIHOCTD,
W3IIy4eHUE
KosuecTBO TENIOTHI.
224 VY nenbHas TEMIIO0EMKOCTh BEIIECTBA C:
Q = cmAT
VY aenbHas TeroTa mapooodpaszoBanus L: O = Lm.
2.2.5 VY nenpHas TemoTa IaBieHus A Q = Am.
VY nenbHas TemioTa cropaHus Tommsa q: O = gm
DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mnpoiecca Ha pV-quarpamme
[lepBblil 3aKOH TEPMOAMHAMUKH:
Q12 =AUz + A1, = (U, = Uy) + Ay
2.2.7
Anunabara:
Q12 =0= Ay, = (U; — Up) = AUy,
2.2.8 Bropoii 3akon TepMoanHamuku. HeoOpaTtumele mporiecchbl
[Ipunuuns! aeiictBus Ternosix MamuH. KIT/T:
2.29
MaxkcumansHoe 3HaueHue KII1. [{ukn Kapho:
T.. —-T. T
22.10 max N = Mg = _=F ] _ T
Tearp Y-
VYpaBHEHHE TEIIOBOTO OajlaHca:
2.2.11

Q1+Q2+Q3+:0

SJIEKTPOAMHAMUKA




3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpuzanus Teld U €€ NpOosBICHUS. DJIEKTPUUECKUN 3apsi.
JBa Buaa 3apsga. DJIEMEHTApHBIM AJIEKTPUYECKUM 3apsjl.

3akoH COXPAHCHUA JICKTPHUICCKOI'0 3apdaa

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

MMPOHUITACMOCTBIO

F=k|q1|-|1q: — 1 |'f_?1|{?:

g1 dmsg, 77

Onexktpuueckoe mone. Ero neidcTBUe Ha 3IEKTPUYECKHE
3apsizibl

HaprI)I(éHHOCTB QJICKTPHYCCKOI'O ITOJIA:

-

N F

CInp06Hbu7[

[Tone Toueunoro 3apsna:

OAHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHUI HaNpsKEHHOCTH ATUX MTOJIEH

3.1.6

IloTeH1IMaIbHOCTD QJICKTPOCTATUYICCKOI'O IT0JIA.

Pa3zHocTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(d1 — P2) = —qAd = qU.

HOTeHI_II/IaJ'ILHa}I BHGpFI/I}I 3ap;ma B BHCKTpOCTaTI/I‘{eCKOM I10JIC:
W =q¢

IloTenuman QJICKTPOCTATUICCKOT'O ITOJIA:

¢_K
q

CBs3b HaprDKéHHOCTI/I moJIA W PAa3sHOCTH IMOTCHIHUAJIOB JJIA

OJTHOPOAHOTO AekTpoctatudeckoro mous: U = Ed

[IpuHIMI cynepno3uuy dJIEKTPUUECKUX MOJIEH:




- - -

E=E1+E2+...,¢ =¢1+¢2+.--

[IpoBOIHUKY B 3JI€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUs 3apsA0B: BHYTPU IIPOBOJHHKA
Et=0

BHYTPH M Ha [TIOBEPXHOCTH IIPOBOJAHMKA ( = const
JIM3IIEKTPUKHU B JIEKTPOCTATUYECKOM ToJie. [luaniekTpudeckas

IIPOHUIACMOCTb BCIICCTBA €

Kongencarop. DneKkTpoEMKOCTh KOHIEHCATOPA:

q
C=—
U

3.1.9 DneKTPOEMKOCTh MJIOCKOr0 KOHJIEHCATOpa:
£&pS

=g e

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q= q1+q2+-"'U1 = U2 :""Cnapanﬂ_C1+CZ+"'

IlocnenoBarenbHOE COEIMHEHNE KOHIEHCATOPOB:
3.1.10

DHeprust 3apsHKEHHOTO KOHJIEHCATOpa:
qu CU? ¢*

3.1.11 W= ==

3.2 3AKOHBI TIOCTOAHHOI'O TOKA

Cwniia Toka:
7=4g
3.2.1 Ar{y 0

IlocTostauEbI TOK: I = const

Jns mocrosiHHOTO TOKA q = It

322 VYcnoBus CymecTBOBaHMUS MIEKTPUYECKOTO TOKA.




Hanpsokenne U u OJIC E

3.23

324

3.2.5

3.2.6

3axon Oma i yyacTKa Lenu:
I U
"R
DnekTpudeckoe COIPOTHUBIICHHE. 3aBUCHMOCTb

COIIPOTUBJICHUA OJHOPOAHOI'0 IMPOBOJHHMKA OT €TI0 AJIWMHBI U

CCUCHUS. yI[e.]'ILHOC COIIPOTUBJICHUEC BEIICCTBA.
R l
=p 5

Hcrounuku Toka. 3/]C ncTouHmKa ToKa:

ACTOpOHHHXCI/UI

q

E =

BHYTpeHHee COIIPOTUBJICHHUEC NCTOYHHUKA TOKaA

3akon OMa /aJ1s IOJHOW (3aMKHYTOM) 3eKTpuueckoi uenu: E

= IR + Ir, oTkyzna

3.2.7

HapannenLHoe COCOIMHCHHUEC ITPOBOAHUKOB:

[=11+12+..,Ul=U2=..,

1 1 + 1 N
Rnapaml Rl RZ

HOCJ'ICI[OBaTeHBHOC COCAVHCHUC ITPOBOAHUKOB:
U=Ul+02+., 11=12=..,
RI'IOCJI = R1 + R2+ -

3.2.8

Pa6ora anexkrpuyeckoro toka: A = [Ut.
3akoH [xoynsa — Jlenna:
Q = I*Rt

Ha pesucrope




3.2.9

UZ
R:Q=A=12Rt=IUt=Ft

MOIHOCTD 3JIEKTPUYECKOTO TOKA:

Ad
P=— =IU

At Ar—(
TeroBast MOIIHOCTb, BBIAEISIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

MOH_IHOCTB HCTOYHHKA TOKaA:

3.2.10

33

3.3.1

332

3.33

CBOOOJHBIE ~ HOCHUTENM  JJIEKTPUYECKUX  3apsJoB B
NPOBOAHMKAX.  MeXaHU3Mbl  TPOBOJUMOCTH  TBEPHABIX
METaJlJIOB, PacTBOPOB M PACIUIABOB JJIEKTPOJHMTOB, TIa30B.

[MonynpoBoauuku. [TomynpoBOAHUKOBBIN AUOA
MAT'HUTHOE I1IOJIE

MexaHuueckoe B3aUMOJECHCTBUE MarHUTOB. MarHutHoe noie.
Bekrtop MmarHuTtHONM wmHAyKuuu. IlpuHnun cynepno3uuuu

MAarHUTHBIX IIOJIEH:

B = Bl + BZ +...
JIunnn HHAYKOUW MArduTHOIO  ITOJIA. KapTI/IHa JIMHUHN
I/IH)IyKHI/H/I MAardmuTHOT O 1011 II0JIOCOBOT'O n

HO,[[KOB006pa3HOFO MMOCTOAHHBIX MarHuTOB

OmeiT Opcrena. MarHuTHOE TI0JIE TIPOBOJHUKA C  TOKOM.
Kaptuna nuHMII WHAYKOMM MAarHATHOTO TMOJS JJIMHHOTO
MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA,

KaTyliKu ¢ TOKOM

Cuna AMriepa, e€ HanpaBJIeHUE U BEJIMUMHA:
F, = IBlsina

TAC O — YTOJI MCKAY HAIIPABJICHUEM IIPOBOJHUKA U BEKTOPOM

334

Cuuta JlopeHna, e€ HanpaBJICHUE U BEJINYNHA:

Fnop =l q | vBsina




lglvBsino
T7Ie 0. — YToJl MEX]ly BEKTOpaMu

,Z[BI/I)KGHI/IG BapH)KGHHOﬁ YaCTUIIbl B OTHOPOJHOM MAarHuTHOM IT0JIC

3.4

OJIEKTPOMATHUTHAA MHAYKIMA

IToToK BEKTOpa MarHUTHOM UHAYKLIMU:
® = B,,S = BScosa

34.1 n B
4
79
34.2 SABnenue snekTpoMariuTHoN UHAYKIMHU. DC nHayknuu
3aKoH 31eKTpoMarHuTHo unaykiun dapanes:
AD
3.4.3 E = =—’
N I
Af—3
E i
=/
I
344
O/1C uHAYKIMK B IPSIMOM MTPOBOAHUKE ATUHOM |,
JBIKYIIIEMCS CO CKOPOCTBIO
| E; |= Blv
34.5 [IpaBuno Jlenna
NHAyKTUBHOCTS:
()
L=—
I
34.6 .
Camonnaykuusa. 9/1C camonHayKuu:
AT
— — r
BT EL —h
—
DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM:
3.4.7 LI?

W, =
L=




3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

3.5.2

3.53

3.54

3.5.5

3.5.6

Konebarenpupiit  koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE

KOHe6aHI/Iﬂ B UACAJIbHOM KOHC6aTeHBHOM KOHType:
[ q(t)=q,..sin( et +,)

]fffﬁ] =g, =, cos( ot +q) =1 cos(cr + )

®opmyna Tomcona:

T =2nVLC

2T 1
w=—=—
T LC

CBs3b AMIUIMTYABI 3apdaa KOHACHCATOpa € aMHHHTYIIOﬁ CHIJIbI
TOKa IIpH CBO6OI[HBIX QJICKTPOMAarouTHBIX KoJIeOaHHUAX B

UeaIbHOM K0JIeOaTeIbHOM KOHTYpE:
gm.m =
o

3akoH COXPAaHCHUS OHEPTHUU B HACAJIBHOM KOJIe0aTeIbHOM

KOHTYpeE:

BLIHY)KIICHHBIG OJICKTPOMArHUTHLIC Kkosnebanns. Pe3onanc
HepeMeHHLIfI TOK. HpOI/BBOI[CTBO, nepeagada mu HOTpC6J’ICHI/Ie
JIEKTPUYECKON IHEPTUN
cu® LI* cu’ LI’
+ = = TR — const.
2 2 2 2

CsoiicTBa OJICKTPOMArduTHBIX BOJIH. Bzaumnas OpUCHTAlIUA

BCKTOPOB B 3HCKTpOMaFHHTHOﬁ BOJIHC B BaKyyM€:

- -

E1Blc

[IIxamna 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue




QJICKTPOMArHUTHBIX BOJIH B TCXHUKC U GLITy

3.6

OIITUKA

3.6.1

3.6.2

[IpsimoninHENHOE pacCIpOCTPAaHEHUE CBETa B  OJHOPOAHOMN

cpene. Toueunblid uctounuk. JIyd cBeta

3aK0HBI OTpaXXCHUs CBETA.

a=p

alp

Ve

3.6.3

[TocTpoenne n300pakeHmii B IUIOCKOM 3epKajie

3.6.4

3aK0HBI MMpCJIOMJICHUA CBCTA.

HpeHOMHCHHe CBCTa.

nysina = n,sinf.

AOCONIOTHEBIN MMOKa3aTelIb MMpCIIOMJICHUA:

Cc
Nasc = ;

OTHOCUTEBHBIN MMOKA3aTENh MPETOMIICHHUS:
np 1

nOTH
1 2

Xon J1ydell B pu3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHoOIIEHHE YacTOT U COOTHOIIEHHWE [UIMH BOJH HIpU

nepexoac MOHOXPOMATHUYCCKOI'0 CBETA UCPE3 I'paHULY pa3aciia

JABYX OIITHYCCKUX CPCI:

3.6.5




[TonHoe BHYTpeHHEE OTpakeHHeE.

IIpenenbHbIi yroil MOJIHOI0 BHYTPEHHETO OTPasKEHUS:

1 m

Sinagy, = =
P Noru nq

Coluparoniue ¥ pacceuBarolUe JMH3bL. TOHKas JIMH3A.

(DOKYCHOC PACCTOSAHUC U OIITUYCCKAs CHUJia TOHKOM JIMH3HI:

3.6.6 1
D==
F
®dopmysa TOHKOH JIMH3BI:
1 4 1 _ 1
d f F
YBenuueHue, 1aBaeMoe JINH30M:
h 111
F = —_— = —
H d
3.6.7 d T
]
H F
F\ h
b
B ciyuae paccenBaronieit JMH3bI:
D0 = F =—0,
3.6.8
h 111
r=—=-—-1
H d

Xox Jy4da, Opomeamero JUH3y oA MPOU3BOJIBHBIM YTJIOM K




4.1

e¢ rTnmaBHOM onTuyeckoi ocu. IlocTpoenue u300pakeHUH
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTCEMax

3.6.9

3.6.

3.6.11

3.6.12

dotoanmapaT Kak onTHYeckuii mpubop. ['ma3 kak ontuyeckas

cucrema

HNutepdepennus cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIOBHS
HaOII0ACHUS MaKCUMYMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT  JIBYX  CHH(]Aa3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

P
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3

£l

v
MITHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2 +3 .

e

Hudpakmus cBera. [udpakumonHass pemeérka. YciaoBue
HAONIONICHNST TJIAaBHBIX ~MaKCUMYMOB IIpH  HOPMalbHOM
MaJICHUd MOHOXPOMATHYECKOTO CBETa C JUTMHOM BOJIHBI A Ha

pemeéTKky ¢ nepuoom d:

dsing, =mA,m=0,+/-1,+/-2,+/-3,...

Hucnepcus ceera
KBAHTOBAA ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJTU3M

4.1.1

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

®ortonbl. JHeprus GoToHa:

E=h _he _
= U_A =pc

®dorordpdext. Onbrter A.I'. Ctonerosa. 3akoHsl poTodddhexTa

VYpaBHenue DitHiTeitHa 1151 oToddexra:

Ecl)OTOHa = ABbIXOﬂa + EKI/IHmaJC'

hc
E¢0T0Ha =hv = T'




hc

Aep

ABbIXO,C[a = thp =

2
MV~ max
Exuumax = 2 = eUsyy

JlaBiieHue cBera.
JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAIOIIYIO [TOBEPXHOCTh U

Ha MOJIHOCTBIO IMOIIO[ar0yro ITOBEPXHOCTH

4.2
4.2.1

422

423

OU3NKA ATOMA
[Inanerapnas Moaens aroma

[Toctynarer bopa. Usnydyenue u mornomeHue (GOTOHOB MPHU
Iepexo0/ie aTOMa C OJJHOTO YPOBHS SHEPIUH HA JPYroil:

hv, = he =|E,-E

mr -
Ymm

™ |

JluHeiuaTpie CIEKTPHI.

CriexTp ypoBHEN 3HEPruu aToMa BOJOpPOJIa:

E =

"

—13,63B
=7 =123, .

i

43

OU3NKA ATOMHOI'O APA

4.3.1

Hyxnonnas monens snpa IeiizenOepra — lVBanenko. 3apsn

sapa. MaccoBoe uncio sapa. M3oTonst

43.2

PagnoakTHBHOCTE.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacnan.
DNeKTPOHHBIH B-pacnai:
A A 0 -~
s X—=7 Y+ je+v,

[TosutponnsIii B-pacnan;




433

434

A A 0= . o
sX—=20Y + e+ v,
l'amMmma-uznydenue
3aKOH paIn0aKTUBHOTO pacnajia:
-t
N(t) = Ny * 2
[Tycth m — Macca pagloakTUBHOTO BellecTBa. Toraa

-t
m(t) =mgy* 2T

Snepusle peakuuu. JleneHue U CUHTE3 sAEp




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» dmsuka; 10 xnacc. yrmybonennoe odyuenne KacessnoB B.A. OGmiecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO

«3narensctBo «lIpocBemienue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA
Metoauueckue peKkoMeH1aluu. Y iyosieHHbd ypoBeHb. 10-11 kimaccs (k

yueOHuky B.A.KacbsHOB 11p.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

» Genepanbubiii mopran «Poccuiickoe oopazoBanue» http:// www.edu.ru

* Poccuiickuit moptai oTKpbITOro 00pazoBanus http://www.openet.edu.ru

* [{udposoit 0OpazoBaTeNbHBINA peCypc.

NuHOBaImoHHbIN 00pa3oBaTeIbHbIN HHTEpHET- pecypc — AKiace.
http://yaklass.ru

* EI'3—-2025, ®usuka: 3ajaHusi, OTBEThI, PEIICHUS.

https://phys-ege.sdamgia.ru



