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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXEHUH W TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHOM mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeOnoro npenmera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AINAIX
Poccuiickoii ~ denmepaniv,  peamu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIBbHOCTh U3YUCHUSI TEM U PA3/IC/IOB
y49eOHOTO TpeaMeTa C Y4ETOM MEXKMIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKAHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yuebHoro npeamera «Pusnkay Ha yriIyOJIEHHOM YPOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4 MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4JarommMMcsi, KOTOpble HEOOXOMWMBI A TPOJODKEHHS OOpa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATBLHOCTSIM.

B mnporpamme 1o Qusnke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHET0 00IIero 0Opa3oBaHUs: JTUYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCs, OCBOMBIIHMX
nporpaMMmy 10 (M3UKE Ha YpPOBHE CcpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBIISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[TporpamMma o (hu3HKe BKITIOYAECT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3yJIbTATHI IO TO1aM 00YUYEHUS;

cozieprkanue yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1O (Qu3MKEe WMEET NPUMEPHBINA XapakTep U MOXKET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabOvMX MpoTrpamm.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEICH M
MPENIOCTABISAECT BO3MOXHOCTH JUJISl peau3alMi  Pa3IUIHBIX METOJIUYECKHUX
MOJXOJOB K TpErnojiaBaHio (U3UKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coxpaHeHus 00s13aTEIHPHOM YaCTH COJIEPKaHUs Kypca.



®duszuka kak Hayka o Hambosee OOIIMX 3aKOHAX MPHUPOABI, BHICTYMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLIkonpHbIi Kype HU3HKH — CHCTEMOOOpa3yroIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO0 XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3HUKHN Ha ypOBHE CpPEHETO 00IIEero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pPacCMaTPUBATh KaK IMPHUHIMIIBI €r0 IIOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peann3anus NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTapHOTO TOTEHIHMana (U3MUECKON HAayKH, OCMBICIICHHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
IIPEAINOoaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHHUYECKHX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TI0 (PU3HKE JOJHKHO OBITH MTOCTPOCHO Ha
NPUHLIKAINAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
NPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaAMOCTOSITEIBHOTO YYEHHYECKOTO 3KCIEPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE OMBITHl MPU HM3YYCHUH HOBOTO
MaTepuana, JabopaTtopHbie paboOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MPaKTUKyM MpoBoAUTCs 100 B KoHie 10 m 11 kimaccoB, 1ub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUN B KaXJIOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIAaroBO MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHAa €IWHBIM MepedHeM. Bribop
TEMATUKH JJII 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAs U3 OCOOEHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH M TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKON MOJEIbIO, TTO3BOJISIONINE MPUMEHSIThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJjaHUsi Ha OOBSICHEHHE/NpeICcKa3aHue IPOTEeKaHUs
bu3nYecKux SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYIoIIre BhIOOpa
bu3MYeCcKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIIEUCHHUIO YYeOHOTO IpoIiecca Kypc (PU3MKHU YIIIyOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpallMoHHOE  000pyZoBaHHe (OpMHpPYETCSI B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEeUUBAET IOCTAHOBKY
MEePEUYUCICHHbIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCJICIOBAHMSI  M3yYaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECleunBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmuxcs. TemMaTH4ecKhe KOMILIEKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4eHUSI PU3UKHU B OOIIEM 00pa30BAHUHU SIBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOYYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PaA3BUTUE WX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
MCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

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

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayumiei
npoecCUOHANbHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHHH.

JlocTikeHHne 3TUX Ielield 00ecreunBaeTCsl PEIICHUEM CIEAYIOIMUX 3a/1ad B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupOBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE W ISl MPUHATUS TPAKTUUECKUX pPEIICHUN B
MMOBCEIHEBHOM YKU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3NUYECKUX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HAa OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKUX JKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanuu HHpopmMaluuy,
ONpeIeNICHNs TOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM IS PAa3BUTHUS YMEHUW NPOECKTHO-UCCIIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuUTHE UHTEpEca K cepam mpodecCHOHABHON NeATeTbHOCTH, CBI3aHHOM
¢ pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0o OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYaIOIUMUCA, I[UIAHUPYIOIMHUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-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 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAas Hayka o npupojae. HayuHslil MeTo/1 o3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIEpUMEHT U TEOopus B Ipoliecce IMO3HaHWs Npupoasl. HabmroneHue u
IKCIIEPUMEHT B (PU3HKE.

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

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCONIOTHO TBEPAOE TENO, HJealbHasl >KUIKOCTb, HJIC€ATIbHBIA TIa3, TOYECUHBIH
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndecKkas
TEOpHs.

Pons m mMecto Qu3Nku B (OPMHPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

W3mepeHne cwiibl TOKa M HANpsDKEHWS B LENH IOCTOSIHHOTO TOKa IIPH
MOMOILY aHAJIOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOH jabopaTopuel no ¢usuke. [Ipumepsl u3mMepeHus
(bU3MYECKUX BEJIMYMH TP IIOMOIIM KOMITBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBMkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUMU Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBobOogHOe mMmaneHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BmKeHUe Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHUCHUMOCTh KOOPAHMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U MX TpaduKy.



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME  MaTepUAIIbBHOW  TOYKM  I10
OKPYXHOCTH. YTJIOBas W JWHEHHass ckopocTh. [lepmom m vactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAHI€HUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSIOB, LICMIHbIC, IIecTepéHYaTsle W peMEHHBIE TNEepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCUETA, WIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUSL.

Crioco0bI ucceI0BaHusl IBUKEHU.

WnmrocTpanus npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIONIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OPOIIEHHOrO MOJ YIioM K TOPU30HTY U
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMIKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi npu MpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBH)XCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTM OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJIeHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOIL TabOpaTOpUN).

N3yuenne nBUXKEHUS Tejla, OPOIIEHHOrO0 TroOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJIéTa U Ha4aJlbHOM CKOPOCTHIO Tea.

W3ydyeHue IBWKEHUSI Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja OOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hbrorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cynepro3uiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATNOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MAaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpOThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasinenne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHrne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO CHJI, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYT'OCTH, BO3HUKAIOIIMX B NPYXHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydyeHne IBMKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHus 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcTH Frp(N).

HccnenoBanue nBrMXeHUs Opycka MO HAKJIOHHOM IJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamieHus. Ilmedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, peliéTyaTble KOHCTPYKIIUU.

Jemoncmpayuu.

Y ciioBUst paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanue yciloBUM paBHOBECUS TBEPAOIO Tea, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTeprualibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M UBMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOuku. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoIHOCTH CUJIBI.

Kunernueckass »Hepruss MarepuaibHOW TOYKH. Teopema 00 HU3MEHEHUH
KMHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnManbHple W HENOTeHUMANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[TorenuunanbHast sHEpTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTALMOHHOM Imone. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsd KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHy/IM U1 HMACAIbHOM JKUIAKOCTU Kak CIEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOI, (UTrypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETHYECKOM W MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUY HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepenne nMiryiibea Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TpEHUSI.

Onpenenenue pabOThl CHIIBI TPEHHUS MPHU JABWXKEHUM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KMHeTnYeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHoBckoe nBmkeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monemm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. Ao6comoTHas
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporneccsl B
UJcabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIOy [JaBJIEHHEM U  CPEIHEHM KUHETUYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

HNuddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKyJI.

Mopnenu KpucTauIn4ecKuX peméToK.

HabGnrongenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MEHE MEXKTy TOpsiueit U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW A
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano TepMoauHamMuku. CaMONpOU3BOJIbHAS — pellaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTPAUUsl YacTHUL, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  crmoco0  M3MEHEHHsS  BHYTPEHHEM — DHEpruu
TEPMOJMHAMHUYECKONM  cucTeMbl 0Oe3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiumuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM IpoIiecce.

[lepBblii 3aKkOH TepMOAWMHAMHUKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak MeEpbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMUKHA I PABHOBECHBIX IPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tejia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! gecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIM U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOILIMBA JJIs
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aguabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenmenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBSA3M JHEPTHH MEXMOJIEKYJISIPHOTO B3aUMOACHCTBUS U
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHmeHcamms. lcmapeHne W KumleHue. Y AelbHas
TEIJIOTa Mapoo0pa3oBaHUA.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTyphbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU3OTPOIHUS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacuipeHue KUAKOCTEH M TBEPABIX TeN, 00bEMHOE U JTUHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3zoBbIX MEPEX0ax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue npu noHM>XEHHOM 1aBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBIeHuUs.

Mopaean HEHBIOTOHOBCKOU JKHUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS] KPUCTAIUIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMu KA.

Tema 1. Inexmpuueckoe nosne.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTAPHBIN JJICKTPUYECKHM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mnoiia.  [IpoOubiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMANIOB M
HanpspbkeHue. [loteHinumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIUI CYNIEPHO3ULIUU IJIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0bémy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIHMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECUS 3apsA0B.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konpaencarop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE CoeMHEHNE KOHIEHCATOPOB. [locnenoBarenbHOe COEIMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U ICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

OueHka cuil B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEIILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUSL ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOYHMKH
toka. Hanpsikenue U u DJ1C é.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIOAAX IOIEPEYHOrO0 CEUYECHUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOIIHOCTb, BbIIEIseMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

M3mepeHre CUiTbl TOKA U HANIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJTbI TOKAa OT CONPOTUBIICHUS MPU MMOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CrnocoObl coelMHeHHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanye CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOr0 CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTHM CWJIbI TOKAa OT HANpsDKEHHS [JI  JIaMIIbI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3sMepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHMKA TOKA.

Hccnenosanne 3aBucumoctyd J/[C ranpBaHMYECKOro 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHLMATIOB MEXIY MOJIIOCAMH MCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

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

Tema 3. Toku 6 pa3uunbix cpeoax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  JEKTPOHHA
IIPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTBH COINPOTHBIIEHHS METAJJIOB OT
TemiiepaTypbl. CBEpXIpOBOAUMOCTb.



DneKkTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CobcTBeHHass W TOpHUMECHas  MPOBOAMMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, padUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAJIJIOB U MTOJIYITPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue snexTposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEIUYUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEpKA MPEIJIOKEHHbIX THIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUYETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHO20
no3HaHuA: SBJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MYecKas BeTUYMHA, 3aKOH,



Teopusi, HaOIIOJCHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IU(pOBast 1abopaTopusl.

Mamemamuxka: peumieHue cuUcTeMbl ypaBHeHui. JluneitHas QyHKIuS,
napaboia, runepOosa, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW mpupoze, nuddysus, ocMmoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOLMAINS, TAIbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

TI'eocpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHMEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTbleé KOHCTPYKIIUK), UCTIOIB30BaHUE 3aKOHOB COXpaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJly4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KUIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuna AMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOJYJb. [[BUKEHNE 3apsiKEHHOW YaCTHULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruautHoe nose B Beuectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHYCCKHC IIPOUCCChI: IIPUMCHCHHUC

ITOCTOSTHHBIX MAarHuToOB, AIEKTPOMArHuTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUN MarHUTHOW MHIYKIIMU TIOJIS ITTMHHOTO MPSIMOTO MPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccenenoBanre MarHUTHOTO TTOJIST TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC uHAyKUMU. 3aKOH 3JIEKTPOMarHMTHOM uHAyKuuu Dapajnes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B 1I€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
Ie€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUI U3 UX IHEPTETHUUYECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepron ManbiX CBOOOIHBIX KOJieOAHMI
MaTteMaTH4eckoro wasitHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHUYeCcKue yCTPONUCTBAa U TEXHOJIOTMYECKUE MPOLIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJieOaHUIl rpy3a Ha HUTU OT
aAMILTATY/IBI.

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

HccnenoBanre koyie0aHUMM Tpy3a Ha MACCHUBHOM TMPYKHUHE C LEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJCOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



W3mepenue mnepuona CBOOOIHBIX KOJIEOAHHM HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

M3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ K0JeOaHNl Ha yIIPyTrOM IMO/BECE.

M3y4yeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE 3IIEKTPOMAarHUTHBIE KOJICOAHUS B
uaeanpHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBsi3p aMIUIMTYAbI
3apsiia KOHJAEHCAToOpa ¢ aMIUIMTY/AI0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHUS.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHsSl TMpPU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CUHYCOWJAIBHOIO IMEPEMEHHOIO TOKa. PE30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHUYeCcKue yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJIEOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBATEIBHOM COECIMHEHHHM pE3HCTOpa, KaTyLIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO U MPUHIMI AEUCTBUS TpaHCPOopMaTopa.



Mopens nMHuM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3yuenue tparncopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4Yepe3 IMOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUS UX pacrpocTpaHeHus. llomepeunsie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpeloMJIeHHe, MHTephEpEeHLUs H
TudpaKIms.

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

[IIymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHIK, TEIEBU30p, aHTeHHA, TenedoH, CBU-nieun,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJSIpU3aIs, udpaKius, HHTephepeHITHS.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPaPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



N3y4yeHue napameTpoB 3ByKOBOM BOJIHBI.

N3yyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0paxxeHui B
m1ockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. [ducnepcus cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[TonHOE BHYTpeHHEe oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTpaXEHUS.

ColOuparome u pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHUE M ONTHYECKas Cujla TOHKOM JIMH3Bl. 3aBUCHUMOCTH (POKYCHOIO
pPaccTOsIHUS TOHKOM c(epruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoxa ny4a, MPOMIEAIIEro JIMH3Y IMOJA MPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontuyeckol ocu. IloctpoeHune wu3z00pakeHW TOUYKM M OTpe3Ka MpsSMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKHU.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHbIX HWCTOYHUKOB. [IpuMepbl KIlacCHYECKUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszanus csera.

TexHudeckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojia CBETOBBIX ITYYKOB YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune naTepdepeninm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS pACCEUBAIONTUX JIMH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3AIIN CBETA.

N3yueHne noyisipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HaOmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTPA.

N3mepeHnune IMHbBI CBETOBOM BOJIHBI.

[TonydyeHue crekTpa U3ITy4eHHUs CBETOAMOAA MPHU NMOMOILIM TU(PAKLIMOHHON
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanust  JlopeHia.
YcioBue npuUYMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUel U UMITYJIHLCOM PEITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: CIIYTHUKOBbBIC
MPUEMHUKHU, YCKOPUTEIHU 3apSKEHHBIX YACTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA00PATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1naHka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Oneitel A. I'. CronetoBa. 3akonbl hoTodddexra. YpaBHEHHE
OunmTenHa 11 Gpororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawolryto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoird. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUuu JBWXKYyIIeWcs d4actulbl. KopmycKyisipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATUYMK, TYHHEIBHBI MUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaHoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl 1O KCCIEIOBAHUIO CTpOEHUs aroMa. I[lnmaHerapHas monenb atomMa
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomienre (pOTOHOB MPHU MEPEX0Jie aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEpruM aTomMa BOJI0POIa.

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Habnrogenue IMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomHoz0 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaauMoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO M3Iy4YCHMs. BIusHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peaknuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonap! perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHas TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

HccnenoBanne TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHUEM.

Pasznen 8. JiieMeHTBI ACTPOHOMHUY U ACTPOPU3MKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TMPUPOIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CotHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaJbHbIA KJ1acc —
CBETUMOCTB». 3BE3/IbI TJIABHOM IIOCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoecHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHia 1
3BE3/. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macmrabnas ctpyktypa Beenennoil. MertaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnoco0bl n3Mepenus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEJIMYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o01maromiee NOBTOPEHUE.



O0o061menre U cucTeMaTu3alus CoAep)aHusl pa3fenoB Kypca «MexaHukay,
«MomnexynsipHasi pu3MKa U TEPMOAUHAMUKA», «DNEKTpoanHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHYECKOH cepax NedaTeIbHOCTH YeIOBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (QyHKIUI
bu3nyeckoil Teopuu, posib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HaHUuA: SBJICHHWE, HAay4yHbId (DAKT, rumnoresa, (PU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBas J1adbopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUHMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECCTBO. BEKTOpPBI M MX NPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mOMOOMSI TPEYTrOJHHHUKOB,
oTpeiesIeHHEe TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW MpUpOAE, KoseOaTeabHbIe
JBWKEHHUS B JKABOM MNPHUPOJIEC, IKOJOTMYECKHUE PHUCKU TIPUA IPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND SIKOOM, TeHEepaTop MEPEeMEHHOT0 TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaaIuOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHI/IOHHHﬁ armapar, BOJIOKOHHAsA OIITUKA, COJIHCUHAA 6aTape;1, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pas3sBUTHA.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA ACATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHOMN JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e c(OpMUPOBAHHOCTh TpaXJAHCKOM  MO3UIMM  OOydYaromerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaThb B CaMOYIpaBJIEHHUM B  00pa30BaTeIbLHOM
OpraHu3aluy;

e YMEHHE B3aUMOJICUCTBOBaTH C  COLMAIBHBIMU  HWHCTUTYTaMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM,;

e TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CHOCOOHOCTH OLICHMBATh CUTYallMIO U MPUHUMAThL OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIKOYAs OCTETHUKY HAYy4YHOI'O
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IMUHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP Oyaymiel mpodeccuu M pean30BhIBaTh COOCTBEHHBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOI'NYECCKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJIICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmNbITa AESATEILHOCTH IKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4yHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble JJornueckue JeMicTBUA:

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

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

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PacCMaTPUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;

pa3padaThiBaTh IJIaH PEIICHUSI MPOOIEMBI ¢ YUETOM aHallM3a UMEIOIIUXCS
MaTEepPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznueckoil HayKu;



BIAJCTh  HAaBBIKAMU  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3KMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3nIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3IMYHBIX METOAO0B MTO3HAHHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJW3UpPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3BMEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (QUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYaIlMsIM, OIICHUBATh MIPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTHh 3HaHUS 110 (U3UMKE B MPAKTUYECKYH0 00J1acTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTHHAJIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nunpopmanueii:

BJIAJE€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COIAEPIKAHMS
U3 HWCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalli3, CHCTEMAaTU3allMi0 M HUHTEPIpPEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B PAa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKH M BO BHEYPOUHOMH
NEeATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
UHAMBUIYaJIbHON pa0oThI;

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

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeaessaTh posid ¢ y4€TOM MHEHHUM YJaCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATH HUAEH C NO3WLUUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpaykeHue,  ObITh
UHUINATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON padOThl C YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANIOYTCHUN;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JICSITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMH TIO3HABATEIbHOM pediIeKcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKU U CBOEBPEMEHHO IPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JIEATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU aHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH,

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

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

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aIanTUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AIMOIIMOHAILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonmy oOyuenus B 10 knacce mpeIMETHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

NOHMMAaTh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M JATHYECKOM cdepax JesaTeTbHOCTH
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PUBMKU M TEPMOAMHAMUKH, POJIb (PU3NYECKON TEOpuu B
dbopMHUpPOBaHUY MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHAas cHUcTeMa OTCYETa, abCONMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yInpyroe 1 a0COJIIOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIETH Ta3a, KUIAKOCTU
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHUYECKHE IIPOLECCHl W SBJICHUA,
UCITOJIb3Ysl OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
JBUKEHMsI, TpeoOpazoBaHus ['amwies i1 CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs MUMITYJIbCA U MEXAHUYECKOU
DHEPrUH, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSI paBHOBecHs TBEPAOrO Tejla), MpPU OSTOM HCIOJIb30BATH
MaTeMaTH4YECKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMIyJbCa U
MEXaHHYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHHs MKT wu 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHMKU (CBSI3b JIABJICHMSI HMJICAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW HDHEPIrUEr TEIJIOBOTO JBUKEHUS W KOHLEHTpALMEW €ro
MOJIEKYJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUeH TEIJIOBOTO ABMKEHMS €T0 4acCTHLl, CBA3b JABJICHUS UACAIbHOTO
ra’a ¢ KOHLEHTpalUWEeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpPAaHEHUSl PHEPTrMU B TEIUIOBBIX MPOIECCaX), MPU ITOM HUCIOIb30BaTh
MaTeMaTU4eCKOe BBIpAXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHUS, MCIOIb3Ys
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsaa, 3aKOH Kyiona, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UIMHU DIECKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCJIOBUS NPUMEHHUMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apaznes A1 31eKTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CHUJIA,
MOMEHT CHWJIbl, JaBJI€HUE, NOTEHUUAIbHAS DSHEPrUs, KUHETUYECKas
DHEPrusi, MEXaHWuYecKas SHeprus, padoTa CWibl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CWJIa TSHKECTH, CUJia YIPYrOCTH, CUJia TPEHHUS, MOIIHOCTbD,
JHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ NOBEPXHOCTH,
SHEprus ymnpyroi jgedopmaruu MNpPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJIOTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPIusl MJCAIBHOTO OJHOATOMHOTO rasza, padoTa HIeaJbHOIO Tasa,
OTHOCUTEJIbHAsA BJIAXKHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmmoBOro
JBUTATEIISA; AIEKTPUUECKOE TO0JI€, HAIPSIKEHHOCTD 3JIEKTPUYECKOTIO TOJI,
HanpspKEHHOCTh TI0JII TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAI 3JIEKTPOCTATUYECKOTO MOJIs,
pa3HOCTh  MOTEHUHMAIOB, JJIEKTPOJABWXKYIAs CHJIa, CUla  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, OJJIEKTpUuYeckas €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHHE YYacTKa LEMHU C MOCIEI0BAaTEeIbHBIM U
napajuieNIbHbIM COEJUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MOJIs
KOHJIEHCATOPA;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SBJICHHM:
MEXaHUUYECKOE JIBUKEHUE, TEIJIOBOE JIBMIXKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXeHHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAIIM3alUsl, HAPABICHHOCTh
TerIonepeaayu, JAEKTpU3als Tes, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO TTPOBOHUKA,

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJIbTaThl MOJTYYSCHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKOB ¢ Y4ETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€71aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOAUTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH ;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEMJIOKEHHOU
TUIIOTE3BI;

coOJr01aTh IpaBuia 0€30MacHOr0 TPpyJla MPHU MPOBEICHUU UCCIe0BaHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(u3MYECKOl MOJENbI0: Ha OCHOBAHHMM aHAJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTh PacYEThl HA OCHOBAHMM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4€TOM IOIYUEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHUM U3
pa3HbIX pa3leioB Kypca GU3MKH, a TaKyKe UHTErpalluy 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKHUX MIPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TMPOLEcCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



OPUMEHSTh pa3jHyHble crocoObl paboThl ¢ uHbopManuen (PU3NIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMAaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4daeMmMylro  HMH(pOpMamMio W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE u NIO3HABaTEJIbHBIE YMEHMUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy T'PYMIIbI, PAIMOHATIBHO PACIPEAETATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CHUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pAaCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuUIIs.

K xonmy oOyuenuss B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

NOHUMAaTh POJb (U3UKA B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTUHE MUpPa, POJIb aCTPOHOMUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIbHEWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOAUHAMUKH, CHEHHAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuky, poib (uszudyeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHUIN O
(bu3nYecKoil KapTHHE MHUpa, MECTO (PU3HUECKON KapTHHBI MUpa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABIECHUIN O PUPO/IE;
paziuyaTh YCJIOBUSL NPUMEHUMOCTH MOJENeH (QU3MYecKux Teln u
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJeOaHUsI, MAaTEMAaTHICCKUNA MasTHUK,
UJeagbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKHUE BOJIHBI, WJCaTbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycIOBUS (TPaHUIbl, O0JACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTrPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH AJICKTPOMATHUTHBIC MPOIECCH M SBICHUA,
UCIOJB3Y OCHOBHBIE TMOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddexra, mepBeld U BTOpod mocTynarsl bopa, mpuHIUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE MPOIECChl M SIBJICHUS, UCMOJB3YsSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIINAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJHAs DHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWs  (PU3NYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)KeHUe,
dbotoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

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

CTPOUTH M300paKeHUE, CO3aBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3JHBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] M BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBHCHUMOCTH



¢uznueckux BeIMYMH B BHAE TpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHWH, JelaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh aOCOIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MperIoKEHHOU
TUIIOTE3HI;

OTKCHIBAaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEACHUH HCCIeT0BaHUN
B paMKax yueOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

peuiath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKO MOJENbI0: HAa OCHOBAaHMU aHajiu3a YCJIOBHS BBIOMpATH
¢usznyeckue MOJENH, OTBEYarolue TpeOOBaHUIM 3a/ladyd, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM MOJTYyYEHHBIX
pE3yJIbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHUYECKYIO
LIEMOYKY PacCyKJI€HUI ¢ ONIOPOI HAa U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (hU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

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

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MUECKUMH MpoLeccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O palMOHaIbHOM
IPUPOJIOTIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTMM JJis JajbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jnyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUIECKOTro
COJEpP)KAaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE MH(DOPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMalK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUM B  Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4E€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pPa3IMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTpUBAEMOM MTPOOIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymiend npohecCUuOHANBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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bu6mmoreka [IOK
21 Mexareckue konebars 10 https://m.eds00.ru/39859f1
bu6mmorexa [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859¢f1
53 MexaHU4YecKHUe U DJIEKTPOMArHUTHBIE 10 1 bubnnorexka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bu6mmorexa [IOK
24 Onrika 25 1 https://m.edso00.ru/39859¢ef1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OcuHoBel CTO

5

1

bu6mmorexa [IOK
https://m.edso00.ru/39859ef1

Uroro no pazgeny




Paznen 4. KBAHTOBASI ®PU3UKA
. bu6mmoreka [IOK
4.1 Kopryckya1pHO-BOTHOBOH fyanusm 15 https://m.edsoo0.ru/39859f1
bu6mmoreka [IOK
4.2 Pu3mka atoma > https://m.eds00.ru/39859¢f1
43 ®u3rKa aTOMHOTO /1pa U dJIEMEHTapPHBIX 5 bubnnorexka [HOK
' YaCTULL https://m.eds00.ru/39859¢f1
Htoro no paznemny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 12 https://m.eds00.ru/39859ef1
Htoro no pazneny 12
Pazznen 6. PUBSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHICCKHI MPAKTHRYM 16 16 https://m.edso0.ru/39859ef1
Hroro 1o pasneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
IIPEAMETHOTO COAEPKAHUS U OIbITA bubnnoreka [JOK
7.1 . 15
JESTEIILHOCTH, IPHOOPETEHHOTO TPU https://m.edso0.ru/39859ef1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazneny 15
PeszepBHoe Bpems 5 bubmorexa [JOK

https://m.edso00.ru/39859ef1
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bceero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
1 ®uszrka — pyHIaMeHTalbHas HayKa O 1 bubnmnoreka HOK
pupoe https://m.edsoo.ru/1beef346
5 HayuHb1ii MeTOZ 1TO3HAHUS U METO/IbI 1 bubmnoreka IIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECcCe
3 [MO3HaHUA npupoasl. Habaronenue u 1 bubmorexa HOK
PHPOIBL. https://m.edsoo.ru/34c49931
HKCIIEPUMEHT B (hU3HKE
4 CrniocoObl u3mepeHus pU3NIECKux 1 bu6muoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOComIOTHAs U OTHOCUTEIbHAS
5) MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bubmuoreka [IOK
COBPEMEHHOM HAYYHOUM KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKON JIEATETLHOCTH JIIOICH
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEeXaHU4ecKoro AsrkeHus. [Ipsmas n https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
8 Pannyc-BekTop MaTepralibHON TOUKH, 1 bubnmoreka [JOK




€T0 IMPOCKIMKU HAa OCH KOOpJAHWHAT.

Tpaekropust. [lepemenienue. CKOpocTb.

Hx npoeknuu Ha OCH KOOPAWHAT

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

PaBHOMEpHOE NIpsIMOJIMHEHOE
neuxenue. ['paduyeckoe onucanue

bu6nmoreka IIOK

9
PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edsoo.ru/89ba7190
JIBIKCHUS

10 CroxxeHue nepeMeeHnii 1 CKOpoCTeH. bubnnorexa [JOK
Perenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHOE nBUKEHHUE.

11 MrHoOBeHHas1 CKOPOCTh. Y CKOPEHHUE. bubmmoreka [JOK
[IpsamonuHetHOe TBUKEHHUE C https://m.edso0.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
['padpuueckoe onucanue

12 HpH$OHHHCﬁHOFO BIJKEHUS C brbmmorexa LTOK

p 8 https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBmxeHue tena, OpOIIEHHOTO MO/ bubnuotexa [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
110 OKPY>KHOCTH. YTJIOBasi M JUHEWHAsS

15 ckopocTts. [lepuon u yactora Bubmmorexa [IOK

p - ieprol ' https://m.edso0.ru/33196fbe
[leHTpOCTpEMUTENBHOE U MTOJHOE
YCKOpEHUue
16 KoHnTtponbHast pabota 1o Teme bubnuoreka [JOK




"Kunemaruka"

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

ITepBbrIif 3akoH HproTOHA.
HuepunanbHble CUCTEMBI OTCUETA.

bubnunoreka LIOK

17
[IpuHuun oTHOCUTENBHOCTH [ anunes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOoz€iCTBYIOIIIAs cUila. bubnunoreka LIOK
Bropoii 3akon HetoTona. Macca https://m.eds00.ru/141d3837
19 B3aumoneiictue ten. Tperuii 3aKkoH bubmmoreka [JOK
Herorona https://m.edso00.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3ap anLa 1} }II/IHMSHCHI/I: 3aKOHOB bubmmorexa LIOK
8 P https://m.eds00.ru/bdf997b
Hsrotona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBHUBAJICHTHOCTh TPABUTAIIMOHHON U bubmmorexa [TOK
N p 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOUN MaccChl
99 Cuita TSKeCTU U yCKOPEHHe bubnnorexa [JOK
CBOOOJTHOTO Ma/IEHUS https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas bubnmnoreka HOK
KOCMUYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnunorexa LIOK
24 . I'yka. B
Cuna ynpyroctit. 3akor I'yka. Bec Tena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [Ipupona u BuzbI cun bu6muoreka [JOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e € https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIIBI COIIPOTUBIICHUS] CPE/BI https://m.edso00.ru/2cb29676
26 Hasnenue. ['unpocraruueckoe bubnuorexa [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJIFOTHO TBEPJIOE TEJIIO. bubnmnoreka HOK
27 [TocTynaTenbHOE U BpalaTeabHOE bubnuoreka [JOK
JIBUKEHUE TBEPIOTO TEJIA https://m.edsoo.ru/2b95d57¢
28 MOMEHT CujIbl OTHOCUTEILHO OCH bubmuorexa [IOK
BpauieHus. [1nedo cunsl https://m.eds00.ru/653d3459
CrnosxeHue cuil, IpUIOKEHHBIX K
TBepAoMy Teny. LleHTp Tspkectu Tena. bubmmoreka [JOK
29
VYcoBus paBHOBECHUS TBEPIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Bunet paBHOBecHs
bubmuoreka [IOK
30 Pemterite aga https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabota 1o Teme bubnnorexa [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574c
HMitynbsc MaTepUabHON TOYKH,
32 CHCTEMBI MaTEpUaIbHbIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBUKEHUU LEHTPA MaccC
NMiynbC cUIlbl 1 I3BMEHEHHE UMITYJIbCa
33 y3a1< H COXPaHEHUS UMIT J'ILCZ. brbmmorexa LTOK
na. .
Te Off Coxparie 4 https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMItynnbca MaTepUaIbHON
touku. [IpencraBienne o coxpaHeHnn bu6muoreka [JOK
34
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
P
35 CHICHHE 3aAak https://m.eds00.ru/f7706d63
36 Pabota cuiibl Ha MaJIOM M Ha KOHEUHOM bubnuorexa [JOK

nepemeniennn. ['padpuueckoe

https://m.eds00.ru/913974c7




MIPEICTABJICHHE PAOOTHI CHITBI.
MouHocTh CHJIBI

Kunernueckas sneprus. Teopema 00

bub6numoreka [IOK

37 W3MEHEHUN KHUHETUYECKOI YHEPTUU
B p https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOU TOYKH
[ToreHnuanbpHbIe 1 HENOTEHUAIbHBIE
38 cwibl. [loreHumansHas sHeprus. Bropas buGnuorexa [IOK
' prit. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTrbs KocMUYecKast CKOpocTh. CBS3b
paboOThl HEMOTEHITMAIBHBIX CHII C
39 W3MEHEHUEM MEXAHUYECKON DHEPTUU buGnuorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON dHEPTUr
Yupyrue u He W€ CTOJIKHOBEHMUS.
40 Y Ez;eHHe BeyH If };IFJ'II/I JI UAeaIbHON bubmorexa HOK
p pHy g 8 https://m.edsoo.ru/f30f43b6
SKHUJIKOCTH
a1 KonTposabHas pabora o teme "3aKoHbl bubmmnoreka HOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butne npeacrasiieHUI 0 IPUPOJIE
P PP bubnuoreka [{OK
42 Term1oTel. OcHOoBHEIE NTonoxkeHnsa MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe qBUXKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEJI. XapakTep ABKEHUA U bubnnorexa [JOK
P L P p https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBUS YACTHUIL BELIECTBA
Macca 1 pa3Mepsl MOJIEKYII (ATOMOB).
44 Kom/mecho Bep €CcTBa l_i]OC”(FOHHHaSI) Bubmorexa IOK
B ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBECHE. bubnmoreka [JOK




IlIkana Lenbcust

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

46 Pemrenue 3amau bubmmorexa [IOK
A https://m.edsoo.ru/1531aba5
bu6nmoreka [IOK
47 )4 iras. I
ACIDHBIH 143, £ a30BPIC SAKOHBL https://m.edsoo.ru/1deb2367
48 YpaBuenue Menneneesa-Knaneipona. bubnmnoreka HOK
Pemenue 3agag https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTrypa. 3akoH bubnnoreka [JOK
Janbrona https://m.edsoo.ru/14e02d1f
50 M3omporieccol B U1€aIbHOM Ta3e C bubnuorexa [{OK
MOCTOSIHHBIM KOJIMUECTBOM BEIECTBA https://m.edso00.ru/68878d51
I'padpuueckoe npeacrapieHue
51 Hfog) OIIECCOB: E?;iTC Ma, U30X0pa bubmorexa HOK
pott ' pMma, P, https://m.eds00.ru/1344327b
u3obapa
bu6mmoteka IIOK
2 MKT
° OcrosHOE ypaHenHe https://m.edso0.ru/c8094721
bu6mmoteka IIOK
>3 Pemerre 3axa< https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeIHEN KNHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNATEeNFHOTO TETJIOBOTO JBUKCHHUS
€€ yacTuil
55 O06o0011eHre U cUcTeMaTU3alus 3HAaHUN bu6muoreka [JOK
o Teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTponbhas pabota no teme "OCHOBBI bubmuoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamudeckas cucTeMa. 3a/laHne but6mmoreka [IOK




BHeIHUX ycnoBuit aist TJ[ cuctemsl.
Buemnue v BHyTpeHHUE TapaMETPHI.
[Tapametpsl T/] cuctemsl Kak cpegHue
3HAYCHUS BEJINYMH, OIMCHIBAIONIUX €€
Ha MUKPOCKOITIUYECKOM YPOBHE

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

Hynesoe Hauano TepMOAUHAMUKH.

but6mmoreka [IOK
58 Camonpou3sBosbHas penakcamust T
P P 8 A https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb uaeanbHOTO ra3a B
59 TEpMOJIMHAMHUKE. Y CJIOBUS bubmorexa HOK
PMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOU MOJICIN
60 VpaBuenue MenaeneeBa-Knaneiipona u bubnuoreka [{OK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
Bripaxkenue 7151 BHyTpeHHEH SHEPTUu
61 OZHOATOMHOTI'O UJICAJIBHOTO Ta3a. bubnuotexa [JOK
KBazucrarnueckre u HeCTaTUYECKHUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOoJuHaMUKe. Beruucnenue paboTsl bu6anoreka LIOK
no rpaduky mporuecca Ha pV- https://m.edsoo.ru/741d5738
quarpamme
Temonepeaada Kak crnoco0 N3MEHEHUs
63 BHyTpeHHeH 3Heprun T/l cuctemsl 6e3 bubmorexa [TOK
yIp p https://m.eds00.ru/3d734561
coBepIIeHHs paboThI
64 KonBekuus, TemionpoBoJHOCTb, but6mmorekxa [IOK
U3IIy4eHUE https://m.edsoo.ru/157b54cd
65 KonnuectBo Tennorsl. TemioéMKOCTh bubmuorexa [{OK

TCia. YIIGJ'IBHaFI " MOJIApHas

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




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAaHUSI TOTLJIMBA

PacuéT xonmdyecTBa TENIOTHI IIpHu

bubnunoreka LIOK

66
Temionepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTie 06 amuabaTHOM mpoIiecce. bubmmoreka [JOK
IlepBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonuuecTBo TemioTs! u pabora Kaxk
68 MEpbI U3MEHEHHUS BHYTPCHHEH SHEPrun bubmmorexa [JOK
p yIp P https://m.edsoo.ru/b047alcd
T/l cuctemsl
Bropoii 3ak0H TepMOMHAMUKH TSI
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporeccoB. HeoGpatumoctsb https://m.edsoo.ru/c6f4f464
MPUPOJIHBIX MTPOIIECCOB
20 [IpuHIMIBL AEHCTBUS TEIIOBBIX bubmuoteka [IOK
mamuH. KITJ] https://m.edsoo.ru/2e945513
71 Maxkcumanbaoe 3HadueHue KITJI. Ilukn bubnmorexa LIOK
Kapno https://m.edsoo.ru/fe3857b9
bu6nmorexa LIOK
72 P
CHICHHE Sazat https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTICKThI
73 HCITOJIb30BaHUS TEIUIOBBIX JIBUTATEIICH. bubmuoreka [{OK
TennoBoe 3arpsA3HEHUE OKPYXKaIOLIEH https://m.eds00.ru/9867aaa7
cpenbl
bubnunorexa LIOK
74 P
Clerme sajat https://m.edso0.ru/c8c70432
O06o0mIeHre U cucTeMaTr3aIus 3HaHUH
" bubmuorexa [{OK
75 o Teme "Tepmonunamuka. TemnaoBbie

MaluHe!"

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




KonTponbhas pabota no teme

bu6nmorexa [IOK

76
"TepmoauHaMuka. TennoBble MalIuHb" https://m.edsoo.ru/1b6e26¢c5
[TapooOpa3oBaHre U KOHICHCAITUSA.
77 Hcnapenue u xumenne. Y nenpHas Bubmaorexa ITOK
P ) https://m.eds00.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHMs
HacpiieHHbIe ¥ HEHACHIIIICHHBIC TTAPhI.
KauecTBeHHas1 3aBUCMMOCTD INIOTHOCTHU
Y JaBJICHUS HACBIIICHHOTO T1apa OT
78 TeMIepaTypbl, UX He3aBUCHMOCTb OT bubmorexa [JOK
B PATYPRL, https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATypPhl KHUIICHUS OT
JIABJICHUS B JKHUIKOCTHU
79 BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U bubnuoreka [IOK
OTHOCHTEJIbHAS BIIQXKHOCTh https://m.edso0.ru/30ebbb79
bu6nmorexa LIOK
80 Pemrenne 3agau
A https://m.edso0.ru/18e95ff3
TBépnoe teno. Kpucramimueckue n
81 amop(Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
P ) P https://m.eds00.ru/20a88a03
KPUCTAIJIOB
[InaBneHue U KpUCTAIUTH3AITHSL.
bubnunorexa LIOK
82 VY nenpHas TEILIOTA IIJIaBIICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopMaruu TBEpIOTrO TEIA.
Aecpop P Bu6nuorexa [IOK
83 Pactsxkenue u cxxarue. Capur. Moaynb
. https://m.edsoo.ru/dalaabl10
FOwnra. IIpenen ynpyrux nedopmaruit
TermoBoe pacupeHne XUAKOCTEN U
" but6mmoreka [IOK
84 TBEPABIX T€. AHFAPMOHM3M TETIOBBIX

KOJIeOaHUI YacTHUL] BELLIECTBA

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




85 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
nepexonax https://m.edso00.ru/97a0672f
bub6nmoreka [IOK
86 YpaHeHie TeMIoBoro banarca https://m.edsoo.ru/ab1521fb
bub6numoreka [IOK
87 P
CHICHHE 37 htps://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.
Kanunnspuele spinenus. J[apnenue noj Bbu6moteka [JOK
88 .
HMCKPUBJIICHHON MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN
89 1o TeMe "ArperaTHble COCTOSTHHS bubmorexa [JOK
P " https://m.eds00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbHas pabora no teme
90 "ArperaTtHble COCTOSIHHSI BEIIECTBA bubmorexa HOK
P " H ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DnexTpu3anus Tel U e€ MposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buma bubnnorexa [JOK
91
ANEKTPUYECKUX 3apsaoB. [I[poBoaHMKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKH U TIOTYTTPOBOTHUKH
DJIeMEHTAPHBIN JIEKTPUUECKUI 3apsi.
92 3aKkoH coxp aHeHus 311:1@ I/I‘-IGCKOI‘I()) ’ bubmorexa HOK
P P https://m.edsoo.ru/f49afd24
3apsa
93 B3anmopencteue 3apsanoB. Toueynsle bu6muoreka [JOK
3apsasl. 3akoH Kynona https://m.edso00.ru/445b7746
but6mmorekxa [IOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

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




Onektpuueckoe noiie. Ero neiicteue Ha

bu6nmorexa [IOK

95
ANEKTPUYECKUE 3aPsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTD 31EKTPUYECKOTO TOJSL.

96 [TpoOHeIii 3apsia. JIuaum bubnmnoreka HOK
HaNnpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
ORHOPOHOE ANEKTPHUECKOE TOJIE
[ToTeHunanbHOCTH

97 3IEKTPOCTaTHUECKOTO noJjs. PazHocTh bubmmorexa [JOK

P ' https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HAIPSDKEHUE
[TorenuuanbpHas SHEPrus 3apsia B
98 3JICKT L(I)CTaTI/I‘leCKOI\fI) moJie I;I(I)[TeH nai bubmmorexa [IOK
P ] i https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJIS U

99 A3HOCTHU MMOTEHIUAJIOB JJIs brbmmorexa [TOK
P o A https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS

100 [IpuHDMn cyneprno3unun bubmmnoreka HOK
ANEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfe4a6c

bubmnoreka IIOK

101 Pemenue 3ana

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

102 [Tone Toueunoro 3apsna. [Tone bubnuotexa [JOK
PaBHOMEPHO 3apsKEHHOM cepsl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO

103 00BeMy mapa. [Tome paBHOMEpHO bubmmorexa [JOK

y ]? ) p . p https://m.edsoo.ru/f7a665ee
3apsHKCHHON OCCKOHEYHOM TUIOCKOCTH

104 [IpoBOgHMKY B 3JIEKTPOCTATUYECKOM bubmuoreka [IOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edso0o.ru/32405eab

105 JIMBIEKTPUKHU U ITOJIYIIPOBOHUKY B bubnuorexa [IOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5




Konaencarop. D1eKTpoEMKOCTh

106 KOHJCHCATOpa. DIEKTPOEMKOCTD bubmorexa LOK
s pa- P https://m.eds00.ru/845b4f73
TUIOCKOTO KOH/ICHCATOpa
107 [TapannenbHOE coequHEHNE bubnmnoreka HOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITociemoBaTebHOE COSTUHEHIE bubnunoreka LIOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKeHHOTI0 KOHAEHcAaTopa bubmmorexa [IOK
P P A P https://m.edso0.ru/73a34f18
bubmuoreka [IOK
110 Pemrenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBukeHue 3apsyKEHHON 4acTULIbI B Bbu6mmoreka [JOK
OZHOPOJHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0meHre U cucTeMaTr3aIus 3HaHUHA bubnuoreka [{OK
1o teme "DieKkTpuueckoe mnoie" https://m.edsoo.ru/5752603f
KonrtponbHas pabora no reme bubmmoreka HOK
114
"DnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTossHHBIN TOK. Y CII0BHS
115 CYIIIECTBOBAHMUS ITOCTOSIHHOTO bubmorexa I[JOK
. https://m.edso0.ru/233311b5
AIEKTPUYECKOTO TOKA
but6mmorekxa [IOK
116 " .H DJ1C
crowmich Toka. Hanpsikene i 5/1 https://m.edso0.ru/0839a115
117 3akon Oma 1S y4acTKa Lenu. bubnuotexa [JOK
DJIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb CONPOTUBIICHUS bubnmoreka [JOK

OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0

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




JUIMHBI U TI0MAAU IMOIICPEIHOI'0

CeueHUs
119 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bubnunoreka LIOK
Penrenue 3amau https://m.edso0.ru/437f8300
[TocnenoBarensHOE, MapaiesibHOE, bubnunorexa LIOK
120
CMEIIIAHHOE COCIMHEHUE MMPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX bubnuoreka [IOK
uenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnuoreka [{OK
122 P
CHLICHHE 3a/1a4 https://m.edsoo0.ru/3881b469
123 Pabota snekTpuueckoro Toka. 3akoH bubnnorexa [JOK
[xoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnmorexa LIOK
124 P
CHICHHE 3a/1a1 https://m.edsoo0.ru/6761bfOf
MOIIHOCTH IEKTPHUYECKOTO TOKA.
125 TernoBass MOIITHOCTE, BEIZIEIsIeMas Ha bubmorexa HOK
m » BRI https://m.edsoo.ru/99750a6f
pe3ucrope
bubmnoreka IIOK
126 P
CHICHHE 3211 https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpeHHEE CONPOTUBIICHHE bubmuorexa [IOK
HCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa aJis TOJTHOM (3aMKHYTOM ) bubmuoreka [{OK
AIIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bubnunorexa LIOK
12 P
9 CHICHHE 3a/1a1 https://m.edso0.ru/3580b679
bu6nunorexa LIOK
130 M
OIIHOCTL HCTOUHMKA TOKA https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3aMbIkanne bubnuorexa [JOK




https://m.edsoo0.ru/546f5632

132 Konnencarop B 11enu nNocTOSSHHOTO TOKa bubmmorexa [JOK
A pEI https://m.eds00.ru/35368f3e
bubnunorexa LIOK
133 P
clieHie sajad https://m.eds00.ru/4410cef0
Pemenue 3anaud no teme "[locTosHHBII bubnuorexa [{OK
134 .
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "l[locTostHHBIN bubnuorexa [{OK
ANEKTPUIECKUHN TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo reme "llocTostHHBIN bubnuoreka [{OK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aIsa 3HaHUH
137 1o Teme "IIoCTOSTHHBIN JEKTPUUCCKUN bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonrtponbHas pabora no reme bubmmnoreka [HOK
"ITocTOSITHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DneKTprYecKas MPOBOANMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUUECKUI brbmmorexa [IOK
p B ’ p https://m.edsoo.ru/da794295
TOK B MeTa/ax. CBepXMpoBOIUMOCTh
DIIEKTPAYECKHI TOK B pacTBOpax M
140 aCIUTaBax JJICKTPOJUTOB. 3aKOHBI bubmorexa [TOK
P P ) https://m.edsoo.ru/4b423491
®dapanest 1S HIEKTPOIU3a
b K
141 DJeKTpUUYecKuil TOK B razax. [limasma htI';ISsJ?/P/IrTee;(:)(%.Ir(j 192492576
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubnuoteka [JOK
Bakyymabie nmpubopbl https://m.edsoo.ru/2E+160
143 DIIEKTPUYECKUI TOK B bubnmoreka [JOK

MOJTYTIPOBOTHUKAX

https://m.edso0.ru/ab61c660




144

[omynpoBoAHUKOBBIE TPUOOPHI

bub6nmoreka [IOK
https://m.eds00.ru/83622200

145

Pu3n4eCKui IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKA U HAINIPSKEHUS
B LIETIH [TOCTOSTHHOTO TOKA MPU MOMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX
W3MEPUTEIIbHBIX PUOOPOB" WK
"3HaKOMCTBO C IUPPOBOI
nabopartopueii o ¢puzuke. [Ipumepsl
U3MEpeHUS PU3NICCKUX BEITUYHH TIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

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

146

®u3NUeCcKuil TPAKTUKYM I10 TEME
"N3yueHrne HepaBHOMEPHOT'O ABUKEHUS
C LETBI0 ONPEACIICHUSI MTHOBEHHOM
ckopoctH"

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

147

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHune yCKOpEeHHUs TpU
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBUKEHUH O HAKJIOHHOM IIJIOCKOCTH"
win "HMccnenoBanue 3aBUCUMOCTH ITYTH
OT BpEMEHU NPU PABHOYCKOPEHHOM
JIBUKEHUH"

bu6nmorexa LIOK
https://m.edso0.ru/6960b6ef

148

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

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

149

®u3NYeCcKuil TPAKTUKYM I10 TEME
"N3ydyeHue NBH>KEHUS TeJla 1o
OKPY’KHOCTH C IIOCTOSHHOM 110 MOJYJIO

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




ckopocthio" wim "MccnenoBanue
3aBUCHMOCTH TIepro/1a o0pareHus
KOHHUYECKOIO MAasTHHUKA OT €T0
napamerpos”

150

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenne paBHOECHCTBYIOIEH CHIIbI
IpU JIBUKEHUH OpyCKa 110 HaKJIOHHOM
wiockocTi" wnu "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JBH>KEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHOE PAcCTOSIHUE OT €ro Macchl"

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

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BO3HUKAIOIIUX B PYKUHE U
pPE3MHOBOM 00pasiie, OT UX
nepopmanun" unu "M3ydenne
JBYDKEHUS] CUCTEMBI TeJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN depe3 JETKUit
6510K"

bu6mmoreka IIOK
https://m.edsoo.ru/b55b81al

152

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenue korppuienTa TpeHus no
BEJIMYMHE YIIIOBOT0 KO3 uirenTa
3apucumocTH Frp(N)" unu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
K03 UIIMEHTOM TpeHUs" WIn
"N3ydyeHne OBUKEHMSI IPy3a Ha Baly C
TpeHuem"

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

153

DuU3nYeCKU MPAKTUKYM 110 TEME

but6mmoreka [IOK




"UccnenoBanue ycioBUH paBHOBECHUSI
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "Konctpyuposanue
KPOHILTEHHOB U pacuéT cuil ynpyrocru"
iy "M3ydeHune ycToiunBoCcTH
TBEPJOTO TeJla, UMEIOIIETro IUIOIAab
onopsI"

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

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHune uMIrysibca Tena mno
TopMO3HOMY IyTH" unu "M3Mepenue
CHJIBI TSITH, CKOPOCTH MOJEIHU
3JIEKTPOMOOHIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUs
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
wu "HMccnenoBanue coxpaHeHus
UMITyJIbCA MPU YIIPYTOM
B3aumojeiicTeun" i "M3mepenue
KMHETUYECKOW YHEPTUH Tea 110
TOPMO3HOMY IIyTH"

bubnuorexa [JOK
https://m.edsoo.ru/856fb28e

155

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(peKOMEHJ0BaHO UCMOIb30BAHUE

1 poBoi 1abopaTopun)" win
"M3y4eHne n30XO0pHOro mporecca” uim
"N3yuenne nzobapHoro npouecca" uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

but6mmorekxa [IOK
https://m.edsoo.ru/e0fe7e07

156

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TernaoéMkoctu"
un "UccnegoBanue npouecca

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




OCTBhIBaHHMS BelllecTBa" WU
"HccnenoBanue aquabaTHOTO
npouecca" win "U3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS U
TeMrepaTypbl KUTICHUS )KUAKOCTEH"

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3mepeHue yaenbHOM TemIOTh
raBieHus abpaa" i "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomernieHun". 3mepenue
Ko3(uIIMeHTa TOBEPXHOCTHOIO
HATSHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5
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Pu3nYecKuil TPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3JIyYEHHS CBETOMOA" WIIN
"M3y4yeHne NpoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHocTu
NOTEHLNAJIOB (HaNpPsKEHUs ) IPU
MIOCJIEI0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpOB"

but6mmorekxa [IOK
https://m.edsoo.ru/ec424377

159

Pu3N4eCcKUuil IPAKTUKYM 110 TEME
"HccnenoBaHue cMEIIaHHOTO

but6mmoreka [IOK
https://m.edso0.ru/2b179d98




COCIMHEHUS PE3UCTOPOB" MU
"N3MepeHue yAeabHOro COIPOTUBICHUS
npoBoaHukoB" win "MccnenoBanne
3aBUCUMOCTH CHJIbI TOKA OT
HaIpPSKEHUs JUIsl JIAMITbl HaKaJTuBaHUs "

Pu3N4eCKuil IPAKTUKYM 110 TEME
"Habnronenue anektponuza’ wim
"N3mepenue 3apsijia 0JTHOBAJIEHTHOTO
noHa" wiu "ccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTH COIPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl" WiIn
"CHsiTHE BOJIBT-aMIIEPHOM
XapaKTEePUCTUKHU auoaa"
PesepBHbIil ypok. O000IIEHNE U
161 CI/ICTIe)MaTI/BZp WS 3HAHWUH 110 TEME bubmiorexa LOK
" Ll" https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBurrii ypok. O000111€HIE U
162 CI/ICTEM&TI/BZP WS 3HAHWUM T10 TEME bubmiorexa LOK
" "H https://m.eds00.ru/3149956b
JlmHamMuka
PesepBurlii ypok. O000111€HIE U
163 CI/ICTI;)MaTI/ISZII:I/Iﬂ 3HAHUH 110 TEME Brbmrorexa [IOK
" " https://m.edsoo.ru/0f9752ac
Crartuka TBEpAOro Tena
PesepBurrii ypok. O00011I€HIE U
164 CI/ICTIe)MaTI/IS'Zp W1 3HAHUH T10 TEME Bubmuorexa LIOK
" B " https://m.edso00.ru/6¢c0df9cc
3aKOHBI COXPAHEHHUS B MEXaHHUKE
PesepBHrlit ypok. O6001ICHHE U
165 CHUCTEeMaTH3allMsl 3HaHUH 10 TEME bubmuorexa [{OK

"OCHOBBI MOJICKYJISIPHOKMHETHYECKOM
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

166 cUCTEMATH3aLMs 3HAHUH 110 TEME 1 bubnmorexa LHOK
| " | https://m.edsoo.ru/0bcc77cl
Tepmoanaamuka. TerIoBbIe MATUHBI
PesepBHbIil ypok. O0001ICHNE 1
167 CHCTEeMaTU3alMsl 3HaHUH 110 TeMe 1 bubmuorexa [IOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoas"
PesepBHEblil ypok. O0001IIEHHE U
168 CI/ICTIe)MaTHSzp s 3HaHI/II7IIlI 10 TEME 1 Bubmiorexa OK
" 8 " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBHEblil ypok. O0001IIEHHE U
169 CI/ICTIe)MaTHSzp s 3HaHI/II7IIlI 10 TEME 1 Bubmiorexa OK
" L“l . https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN JEKTPUUECKUNA TOK
PesepBusblii ypok. O0001IEHIE U
170 CI/ICTIe)MaTI/BZp U 3HaHI/II7IIlI o teMe "Toku 1 bubnmorexa IOK
B " https://m.edso00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE
Ne ara nmudpoBLIe
Tema ypoka Kourpoasbnbie | IlpakTuyeckue A p
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
B3anmoaeiicTBHE OCTOSTHHBIX
1 MAarHMTOB U IIPOBOJHUKOB C TOKOM 1 bubmorexa [JOK
poBoA ) https://m.eds00.ru/487a8593
MarnutHoe nosie. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIIHH.
2 [Ipun pI/Il'I CyIeprno3u IfI[IZ l\faFHI/ITHHX 1 bubmorexa HOK
p “u yrep H . https://m.edsoo.ru/4clabcch
noJsied. JINHUU MarHuTHOW MHIAYKIIMU
3 MarnuTHO€ 1MoJie TPOBOJHUKA C 1 bubmmorexa [JOK
ToKOM. OnbIT DpcTena https://m.edso0.ru/d35d5262
4 Cuna Amriepa, e€ HampaBJICHUE U 1 bu6nmorexa LIOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bu6nunorexa LIOK
5 P 1
CHieHAe sajad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. 1 bubmuoreka [IOK
DNEeKTPOU3MEPUTEIHLHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U
7 MOAyIb. JIBIOKEHHE 3apsSKEeHHON 1 bubmuoreka [JOK
YacTUIIBI B OJTHOPOJTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rmoJjie
bubnunorexa LIOK
8 P 1
CHicHue sajad https://m.edsoo.ru/504e98c7
but6mmoreka [IOK
9 Pa6ora ¢ Jlopenma 1
Ta CHIIBL JI0peHIl https://m.edsoo.ru/d518be4b




bub6nmoreka [IOK

10 Pemterue safa https://m.eds00.ru/93617bd9
Ma O€ T0JIE B BELIECTBE.
" Do Blfa ”; - Bu6nuotexa LIOK
CPPOMATHETHIH, Tap https://m.eds00.ru/30f9608
AJUaMardieTukKu
o N
12 (bCHOBHBIe CBOI/ICTBal,_[ BI/I6J‘[I/IOTeKa HOK
CPPOMATHETHKOB. LIPHMCHEHHIE https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agay mo Teme "MarauTHoe bubnuoreka [{OK
nosne" https://m.edso0.ru/5b55¢307
14 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
noje" https://m.edsoo.ru/41c4ae8a
SIBiieHue 3meKTpomMa on
15 BJICHHN JIHKTp MArouTHOH 5 BI/I6J‘[I/IOTeKa ]_[ OK
HHAYKIIH, LIOTOK BEKTOPa MarHITHON https://m.edsoo.ru/b3efaOcl
WHIYKIAH
bu6mmoteka IIOK
16 IC uyKivm https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMarHUTHOM MHIYKIINH bubmmnoreka HOK
Qdapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe none. Toku bu6muoreka [JOK
dyko https://m.edsoo.ru/15abel40
19 OJIC uHAYKIMH B ABUKYIIUXCS bubmmoreka [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
bubnunorexa LIOK
20 Pemenne sanas https://m.edsoo.ru/4dfda618
bu6nunorexa LIOK
21 Hpasuiio Jlewtia https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karymka bubnuorexa [JOK




HUHAYKTHUBHOCTHU B LECIIH ITOCTOAHHOI'O
TOKa

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

SBnenne camonnaykuuu. 3J1C

bubnunoreka LIOK

23
CaMOWHIYKIUHU https://m.edsoo.ru/7ee60ca8
OHeprus MarHUTHOT'O TOJIS KaTyLIKU C Bu6muoteka [JOK
24
TOKOM. DJIEKTPOMarHuTHOE 10Jie https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 P
CHICHAC sakad https://m.eds00.ru/88f69d2h
26 O06001IeHNEe U CUCTEMATU3ALIIHS bubnnorexa [JOK
3HAHUM 1O TeMe "DNeKTpoauHaMHuKa" https://m.edso00.ru/76484025
97 KonTponbhas padota no teme bubnuoreka [IOK
"DnexTpoauHaMuka" https://m.edso0o.ru/8ae09b98
Komnebarensuas cucrema. CBOOOIHEIE
28 Kkosebannsa. lapmMoHnyeckue bubnmorexa [JOK
L ap https://m.edsoo.ru/7c1db385
KoaeOanus
29 KunemaTuueckoe u nTMHaMHU4YECKOE bubnuorexa [{OK
OIMCAaHUeE KOJIEOATENbLHBIX IBHKEHUN https://m.edsoo.ru/87ce9498
DHepreTudeckoe onrcanue. BoBos
JTAHAMHYECKOT'O OIHMCAHUS
30 TapMOHHYECKUX KOJIEOaHUI U3 UX bubmmorexa TIOK
p https://m.edso0.ru/e3¢99692
HHEPTEeTHYECKOTO U KHHEMATHYECKOTO
OIMCAHUS
bubnunorexa LIOK
31 A Oanwuii
MILITYZIa 1 hasa KoneOanmil https://m.edsoo.ru/7a0c439a
[lepron 1 yacToTa KOICOAHHIA.
39 [Teproa manbix cBOOOIHBIX bu6nunorexa LIOK

KOJIEOaHMUIT MaTEMaTHIECKOTO
MasTHUKA. [leproa cBOOOTHBIX

https://m.edso0.ru/e0399319




Kojie0aHuil IPYKUHHOTO MasiTHUKA

33 3aTyxatromue KojieOaHusl. bubnunorexa LIOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09
bu6nunorexa LIOK
34 ABTOKOIIC0AMMS https://m.edsoo.ru/6add2644
bu6nuoreka [IOK
35 Pemntenue 3anau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koH(pepermus "Mexannueckue
36 K(f)ﬂe6aHI/I}(Ib BpM ;,IKaJIbHHX buGnuorexa [IOK
'}'I https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O000111eH1E U CUCTEMATHU3ALIS
37 3HAHUH 110 TeMe "MexaHn4ecKue buGnuorexa [IOK
| https://m.edsoo.ru/eb84182f
KoJe0aHus
DNeKTpOMarHuTHBIE KOJICOaHUsI. bubnnorexa [JOK
38 o
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBI3b aMILIUTYIBI
39 3a I:[ : KOHJIEHCATOpa C aMIUIAT o};{ bubnnorexa [JOK
A A p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIEOATEIIHHOM KOHTYpPE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubnuotexa [JOK
ueaIbHOM KoJeOaTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolye JIEKTPOMariuTHbIE
41 KOﬂ}el)gaHIEj{ Brm >1<p €HHBIE bubmmorexa TIOK
’ YA https://m.edso0.ru/5e668619
ANEKTPOMArHUTHBIEC KoeOaHus
[IepemennsbIit TOK. Pezucrop u
42 KOHJIEHCATOP B IIENU EPEMEHHOTO bubmmorexa TIOK
p p https://m.edso0.ru/84836152
TOKa
43 Karymika "HIyKTUBHOCTH B IIETTH but6mmoreka [IOK




IEPEMEHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu

bubnunorexa LIOK

44
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOI1mHOCTb IEPEMEHHOT0 TOKA.
45 AMIUITUTYIHOE U JEUCTBYIOIIEE Bubmorexa HOK
ya a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHE CUJIbI TOKA M HAIPSHKEHUS
46 Pe3onanc B 3/IEKTPUUECKON 1IEITA Bubmiorexa HOK
p 1 https://m.edso00.ru/087506df
bubnunoreka LIOK
47 P
CHICHHE salad https://m.edsoo.ru/a16836a4
Wneanpublil Tpanchopmarop.
48 HHOI/ISBO CTBz ne(be paqa Hp Bubmiorexa HOK
p a - TTEPeAL . https://m.eds00.ru/f97418ae
moTpeOIeHNE DIEKTPHUICCKOW SHEPT U
DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJCTBE DIEKTPOIHEPTUH.
49 Kp JIBT z I/ICHOJ‘IB30§aHI/I}I ’ bubmiorexa LOK
YARTYP . https://m.edsoo.ru/a6f74d93
3JEKTPOIHEPTUH B TOBCEAHEBHOM
KU3HA
bubnmorexa LIOK
50 P
CHICHHE salad https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
1 P
> clierme safad https://m.edsoo.ru/7cab59f8
O0001IeHre 1 cCUCTEMAaTU3 AU
52 3HAaHUH 110 TeMe "DIJIEKTPOMArHUTHELIE Bubmuorexa LIOK
" P https://m.eds00.ru/401024a9
KOJIeOaHNA
MexaHH4eCKHE BOJIHBI. bubnunorexa LIOK
53
XapakTepUCTUKNA MEXAHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CaolicTBa MEXaHUYECKUX BOJTH bubmuorexa [{OK




https://m.edsoo.ru/d9ae1000

55 3ByK. XapakTepUCTUKH 3ByKa bubmmorexa [JOK
Y. Adpaxtep YK https://m.eds00.ru/138b6f09
56 Wudpassyk u ynprpassyk. LllymoBoe Bu6muotexa [JOK
3arpsI3HEHUE OKPYKAIOILEH CpeJibl https://m.eds00.ru/7380038f
bu6nunorexa LIOK
57 P
CHICHHE SaAat https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHHIE BOJHBI. bubmmoreka [JOK
N3nydeHne 3J1eKTPOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprust AMEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana >1eKTPOMarHUTHBIX BOJIH.
bubmuoreka [{OK
60 [IpumeHeHue MeKTPOMarHUTHBIX
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHKE M OBITY
[TpuHIMIIBI paTUOCBSI3U U
61 TelleBUaeHUA. Pagromokamnus. bu6nmorexa LIOK
DNEeKTPOMarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKpY>Karollen cpeibl
62 KonrtponbHas pabora no teme bubmmnoreka HOK
"Konebanus u BOTHBI" https://m.edso0.ru/4f7985a0
63 Cger. 3aKOH NPSIMOJIMHERHOTO bubnuotexa [JOK
pacnpoCTpaHEeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3agau Ha npuMEHEeHNE
64 3aKOHa MPSIMOJIMHEHHOTO bubmmorexa LIOK
https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUs CBETa
65 Otpaxenue ceta. [Lnockoe 3epkaio. bubnmnorexa [JOK
Cdepuueckoe 3epkano https://m.edso0.ru/a005d2bb
66 [Ipenomiienue cBeTa. AGCOMIOTHBIN U bubnmoreka [JOK




OTHOCHUTEJIbHBIN ITOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHEE
orpaxxeHue. IIpenenbHbIi yroiu
IIOJIHOTO BHYTPEHHETO OTPAXKECHUS

https://m.edsoo.ru/bc2e55cd

Pemenne 3a1a4 Ha IPUMCEHCHUC

67 3aKOHOB OTPAXEHUS U IIPEITOMIIEHUS bubnnorexa LIOK
p p https://m.edso0.ru/49d830a9
CcBeTa
Xop nyueit B npusme. Jucnepcus
. bubmuoreka [IOK
68 cBera. CII0KHBINA cocTaB 0eI0ro cBera.
https://m.edsoo.ru/d8elc3be
[Ber
69 JInn3el. @OKyCHOE pacCTOSHUE U Bbu6moteka [JOK
ONTUYECKas CUJIA JIUH3EI https://m.edso0.ru/60441359
70 [TocTpoenue n300paxeHui B TMH3aX U Bbu6moteka [JOK
UX CUCTEMaX. YBeEIINYEHHNE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHune
71 N300paKEHUI, OIYIAEMBIX C bubnmorexa [JOK
p ’ yi https://m.edso00.ru/5a868f09
IIOMOIIIBIO JIMH3
72 I';ma3 xak onTryeckas CUCTEMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. [Ipenesnst
73 MIPUMEHUMOCTH T€OMETPHUECKOI bubnmorexa LHOK
p B3 https://m.edsoo.ru/cd174a10
OITHKU
72 CKOpOCTh CBETa U METO/IBI €€ bubmmoreka [JOK
U3MEpEHHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
& Jlucniepens cera https://m.edsoo.ru/lel6ccbe
76 HNutepdepennius ceeta bubmorexa [TOK

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




KorepeHTtHble HICTOUHUKH. Y CIIOBUS

77 HaOJII0ICHUS MAKCUMYMOB U bubmmorexa [IOK
8 ™ https://m.edsoo.ru/c6416d48
MUHUMYMOB
bu6nmoreka IIOK
8 Pemerie sanat https://m.edsoo.ru/3061de2b
bubnunoreka LIOK
7 I1
o PHMCHEHHE HHTCp{epeHItn https://m.edso0.ru/668edbc8
bubnunoreka LIOK
80 Jlupaxiuus ceera https://m.edso0.ru/12ed04b5
Judpakiuontas pemeTka. Y cioBue bubmmoreka [JOK
81
HaOII0/IeHNUS TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubnunoreka LIOK
82 Pemerte sanat https://m.edsoo.ru/d58c411a
83 ITonepedHOCTH CBETOBBIX BOJIH. bubmmnoreka HOK
[Tonspusanus ceera https://m.edso0.ru/e9890fe9
bubmmoreka IIOK
84 Pemenme sana- https://m.edsoo.ru/c56¢8158
85 CBeTOBEIC SBJICHHS B IPUPOIL bubmorexa [TOK
PHpOA https://m.eds00.ru/0b36363d
86 O06o0011eHNne U cucTeMaTU3aIUs bub6muorexa [IOK
3HaHui 1Mo teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTponbhas pabota no teme bu6muoreka [JOK
«OnTuka» https://m.edso0.ru/82315dd4
I'paHUIBI TPUMEHHUMOCTH
88 KJIACCHUYECKOM MEXaHWKH. 3aKOHBI but6mmorexa [IOK
BJIEKTPOJUHAMUKHI U TTPUHIIUIL https://m.edso0.ru/c9bd77cb
OTHOCUTEILHOCTH
89 [TocTynatel cieruanbHOM TEOPUH bubnuorexa [JOK




OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpancTBEHHO-BpEMEHHOM
untepsai. [Ipeobpazosanus Jlopenma.
YcnoBrue npUYuHHOCTH.

bu6nmoreka IIOK

90
OTHOCHUTENIBHOCTH OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHre BpEMEHH U COKpaIlEHUE
IUTAHBI
01 DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON bubnnorexa [JOK
YACTHUIIBI https://m.edsoo.ru/853a64fc
CBsI3b MacChl C SHEpPrUeH U
92 AMITYJIbCOM PEISITUBUCTCKON YaCTHUIIBI bubmorexa HOK
Y p HpL https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBecHOE TemIOBOE N3JTyUdeHUE bubmorexa [IOK
i https://m.edsoo.ru/f54035a5
bu6nmorexa LIOK
%4 3axon emeleus Buna https://m.edsoo.ru/1¢c5ff752
95 I'unoreza M. I1nanka o KkBaHTax. bubnuoreka [{OK
doToHEI https://m.edsoo.ru/a5ffa218
bubnmorexa LIOK
% DHEprus U MMIYILC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. OnpiThr A. T bubmuoreka [IOK
CroneroBa. 3akoHbl poTorddexTa https://m.edso0.ru/8c68e5b9
VYpaBHeHue DitHmITeHA 715
98 ¢doroaddexra. "Kpacnas rpanumna” bubnmorexa LHOK
- P pari https://m.edso00.ru/01ef4556
doroaddexra
99 Jasnenue ceera. Onsbitsl [1. H. bubnuotexa [JOK
JlebeneBa https://m.edso0.ru/64b4f966
100 BoJHOBEIE CBOMCTBA YaCTHII but6mmoreka [IOK




https://m.edsoo.ru/f59cfcec

Bounsl ne bporna. /InuHa BoJiHbIL 1e

. bu6nmmoreka [IOK
101 bpoiist 1 pasmeps! OGH%CTH https://m.edsoo.ru/5df8bafl
JIOKQJIM3AIAH BUKYIICHCS YaCTHIIBI
102 KopmyckynsipHO-BOJIHOBOM Tyaan3m bubmmorexa LJOK
PIYCKYIAP a4 https://m.edsoo.ru/8ccab62a
103 Judpaxius 3JeKTPOHOB HA bubnuorexa [IOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Cnenuduka u3MepeHui B MUKpOMUPE.
104 COOI’;“IHz)bHIGHI/IH HGI(ZH e eHéHH(f)CTepr bubmmorexa [JOK
. pest https://m.edso0.ru/65783dec
Ieiizenbepra
bubnuoreka [{OK
105 Pemenue rpaguueckux sanad https://m.edsoo.ru/e70195bd
N bubmmoreka IIOK
1 P
06 CICHHE PaciCTHbIX 3akad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo TemMam: BuG 10K
NOJIMOTEeKA
107 " TO". "K _
0 OCHOBHUC % :)pnycxyns[pHo https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTu3M
OnBITHI 110 UCCIIEAOBAHUIO CTPOEHUS
108 aToMma. [liranerapHas MoielTb aToMa bubmmorexa [JOK
. p A https://m.edso00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
1 I1 b
09 OCTYIIATRI bopa https://m.edsoo.ru/404dfa9a
110 Bunpl cniektpoB. CriekTp ypoBHE# bubmmoreka [JOK
SHEpPruU aToMa BOAOpoOAa https://m.edsoo.ru/cf74blla
11 CnoHTaHHOE U BBIHYKJIEHHOE bubmmoreka [JOK
HU3ITYYEHHUE CBETA https://m.eds00.ru/f945d85c
112 Jlazep bu6muotexa [JOK




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

113

Hyxnonnas monens siapa
I'eiizen6epra-lMBanenko. 3apsa u
MaccoBO€ 4KCIIO sapa. M30Tomsl.
PannoakTuBHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOILETO
n3iydeHus. Biousxue
PaZOaKTUBHOCTH Ha )KUBbBIE
opranusmsl. Jlozumerpus

bubmnoreka IIOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [{edekt Macce sapa.
Snepubie peakuuu. SnepHoie
peakTopsl. [IpoGiemMsl ympaBiseMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCEKThI pa3BUTHUS
SIEPHON YHEPIEeTUKU

bu6anoreka LIOK
https://m.edsoo.ru/ff1758d0

116

MeTtoasl perucTpanmuu u

HCCIICAOBAaHUA 3JICMCHTAPHBIX YaCTHII.

@dyH1aMEHTAIIbHBIE B3aUMOIECUCTBUS.
baproHbl, ME30HBI U JIENITOHBI.
[IpencraBnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas Mozieib
aZIpOHOB

bubnunorexa LIOK
https://m.edso0.ru/lac08a5b

117

®dusuka 3a npenenamu CTaniapTHON
Mozenu. TéMHas Marepusi U TEMHas
sHeprus. EnuncTBo dusnueckoit
KapTUHBI MUPa

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

118

Oransl pa3BUTUSL ACTPOHOMUHU.

bubnunoteka LIOK




3HaueHue aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUS TPUPOIbI KOCMHUYECKHUX

bubnunoreka LIOK

119
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHX https://m.edso0.ru/39c44028
HUCCIIETOBAHUN
CoBpeMeHHBIE ONITHYECKUE
120 TEJIECKOIBI, PAINOTEIECKOIIEI bubmorexa LIOK
die ’ https://m.edso0.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bup 3Bé3nnoro neda. Co3se3nus,
121 SIpKHE 3BE3/IbI, IUIAHETHIL, UX BUIUMOE buGnuorexa [IOK
P ’ ’ https://m.edsoo.ru/aac588eb
IBIDKEHHUE
Conneynas cucrema. CoJHIIE.
122 CosHeuHast akTUBHOCTE. VICTOYHUK buGnuorexa [IOK
. https://m.edso0.ru/22748eb4
sHepruu ConHIa U 3BE3NT
3BE31bI, UX OCHOBHBIE
123 XapakTepucTuKu. Jlnarpamma bubmmorexa [JOK
| Parcrep . P . https://m.edso0.ru/42169944
CHEKTPAIBLHBIN KJIACC — CBETUMOCTD
124 3Be3bI IIIaBHOM II0CIIEN0BATEIILHOCTH bubmorexa HOK
A https://m.edsoo.ru/b3cb766¢
BnyTtpenHnee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE IPEICTABICHUS O bu6muoreka [JOK
MPOUCXO0XKACHUH U 3BoroIMK CoJHIa https://m.edsoo.ru/d09da494
U 3BE3]. DTaIlbl )KU3HU 3BE3]
Muneunsiii [1yte — Hama 'anakTuka.
126 Tune! ranmakTuk. YépHbie OLIPEI B bubmmorexa TIOK
- 1P p https://m.edsoo.ru/7cd10a0a
SJIpax TalaKTHK
127 Bcenennas. Paciumnpenne BeeneHHOM. bubnmoreka [JOK

3akon Xa66ma. Teopus bombmioro

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




B3pbIBA. PenmmnkToBoe H3JIYUYCHUC

128

MacmrabHas cTpykrypa BeeneHnnoii.
Meraranaktuka

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

129

Hepewménnsie mpo6iieMbl aCTpOHOMUHT

bu6nunorexa LIOK
https://m.edsoo.ru/d37d9ffe

130

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaeqoBanrue MarHUTHOT'O I10JIS
IMOCTOSIHHBIX MarHUTOB' WJIH
"UccaenoBaHue CBOICTB
(dbeppomMarHeTUKOB" WU
"UccnenoBanue JeHCTBUS
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

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

131

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue cuiibl AMrepa" wiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI
Amriepa OT cuibl ToKa" WK
"OnpeneneHre MarHUTHOW MHIYKIUU
Ha OCHOBE U3MEpEHUs cuibl Amnepa”

bu6mmoteka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3HYECKU IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUS
AJIEKTPOMArHUTHON MHIYKIIMH'' WA
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 1oasa"

https://m.edsoo.ru/c36658da

133

Pu3NYeCcKUil IPAKTUKYM I10 TEME
"UccnenoBanue ABJICHUS
camonHaykIuu'" uiny "Coopka Moaenu
3JEKTPOMAarHUTHOTO reHeparopa’

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




134

®u3NYECKU MPAKTUKYM 10 TEME
"N3mepenue neproia CBOOO HBIX
KOJIeOaHUN HUTSHOTO U NPYKUHHOTO
MasTHUKOB"

bubnmoreka [IOK
https://m.edso0.ru/5d159d35

135

DU3NYECKUI TPAKTUKYM I10 TEME
"[IpeobpazoBanme YHEPTUU B
MPYKUHHOM MasiTHUKE"

bu6nuoreka [IOK
https://m.edsoo.ru/a28026bd

136

du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBaHue NepeMeHHOro ToKa
yepes M0CIIeJ0BATEIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucrop"”
wiu "Hccnenoanue paboThl
MCTOYHHKOB CBETa B IIETIH
MepEMEHHOT0 ToKa"

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

137

@uU3NYECKU NPAKTUKYM II0 TEME
"N3y4yeHue napameTpoB 3BYKOBOU
BOJIHBI"

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

138

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue mokasaresns npeoMIIeHUs
crexna" win "[lonydyenue
M300paXkeHUs B CHCTEME U3 TUIOCKOTO
3epKaia U JUH3bI"

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

139

Pu3nYeCKUil IPAKTUKYM IO TEME
"HccnmenqoBanne 3aBUCHMOCTH
(OKYCHOTO paccTOSIHUS OT BEIIECTBA
(Ha mpuMepe KHUJIKUX JUH3)" WK
"N3mepenne pOKyCHOTO pacCTOSIHUS
pacceuBaroIIMX JIUH3"

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

140

OU3NYECKUN TPAKTUKYM I10 TEME

but6mmoreka [IOK




"Habmonenue mudpakmu,
UHTEPPEPEHITNHN U MTOJIIPU3ALUN
cBera"

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

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHue UMMYabca U SHEPTUHU
PENSATUBUCTCKUX YacTull (1o
dotorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM 110J1€)"

but6mmoreka [IOK
https://m.edso00.ru/63756¢c47

142

Ou3nyeckuil MPakTUKyM IO TeMe
"N3mepenue nocrostHHoM 1lnanka Ha
ocHoBe uccieaoBanus porodrddexra"
win "MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HanpspkeHns"

bubnuoreka [{OK
https://m.edso0.ru/eb916f82

143

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue crekTpa
pa3pe)EeHHOTO aTOMApHOT0 BOJIOpOa
Y U3MEpeHHe MOoCTossHHOM Punbepra"

bu6anoreka LIOK
https://m.edsoo.ru/ec651eb8

144

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue paiuoakTHBHOTO
¢doHa ¢ ucnoap30BaHuEM J103UMeTpa”
win "M3ydenue noruouienus o6era-
4acTHUILl ATFOMUHUEM"

but6mmorexa [IOK
https://m.edsoo.ru/c3dabe6e

145

@u3nYeCcKUil NPAKTUKYM IO TEME
"Habaronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCII0JIb30BAaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUN JIsl ONIPECIICHUS
MTOJIOXKEHHUST HeOECHBIX 00OBEKTOB Ha

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




KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MmoJylapus u
spkue 3BE3761" uiu "HaOmonenus B
Teneckon JIyHbl, INTaHET, TYMaHHOCTEU
1 3BE3/IHBIX CKOTLIEHUN"

O06o001IeHNne U cUCTeMaTU3aIUS
3HaHuil. Pone GU3MKM 1 acCTpOHOMHH B

. . bubnnorexa [JOK
146 9KOHOMHYCSCKOM, TEXHOJIOTHISCKOM,
. N https://m.edsoo.ru/ad6ddeed
COIIMAIILHOW U 3TUYECKO chepax
JEATEILHOCTH YeJIOBEKa
O06o01IeHre U cHCTeMaTH3aIus
147 3HaHuil. Ponb 1 MecTo pu3nku u bubmmoreka [JOK
aCTPOHOMUU B COBPEMEHHOW HAyYHOU https://m.edso00.ru/18f19f7c
KapTUHE MHpa
O06o001IeHne U CUCTEMaTU3AIIHS
3HaHui. Ponb ¢u3nueckoil Teopuu B
OPMHUPOBAHUU TIPEICTABICHUN O
148 gngnqsckoﬁ Ka TiHe MHpa, MECTO Bubnmorexa [IOK
. P pa, https://m.edsoo.ru/e7d400f4
(bu3nuecKoil KapTUHBI MUpa B 00IIIEM
PSiIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUI O IPUPOIE
149 O060061IeHre U cucTeMaTH3alus bubmmoreka [JOK
3HaHui o teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHu# 1Mo reme "Kunemaruka' https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMATU3 A bubmuoreka [{OK
3HaHu# 1Mo teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [{OK




3HaHui o Teme "CraTtrka TBEpAOro
Tena"

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

O0001IeHrEe U cUCTEMaTU3 AU

153 3HAHUA 110 TeMe "3aKOHBI COXPaHEHUS Bubmmoreka HOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O0001IeHrEe U cUCTEMaTU3 AU
154 3ga”Hui 110 TeMe "OCHOBEI Bubmorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETUYECKON TEOPHH
O000111eHIE U CUCTEMATHU3ALIMS
155 3HaHu# 1o teme "TepmoauHaMuKa Bubmorexa [IOK
P A ' https://m.edso0.ru/c63f7c10
TeroBbIe MAIIUHBL
O000111eHNE U CUCTEMATHU3ALIS
156 3HaHU# no TeMe "ArperaTHbie bubmmoreka [JOK
cocTosgHud BeniecTBa. Pa3oBLIe https://m.edsoo.ru/1d36b5b1
nepexonpl”
O0001IeHrEe U CUCTEMAaTU3AIUS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmoreika HOK
" P https://m.edsoo.ru/3bf0def9
noJie
O0001IeHre U CUCTEMAaTU3AIUS
158 3HaHuU 110 Teme "TloCcTOSTHHBIN Bubmnorexa HOK
. " https://m.eds00.ru/71453ee6
INEKTPUICCKUH TOK
O0001IeHre 1 cCUCTEMAaTU3 AU
159 3HaHuM 1Mo TeMe "TOKH B pa3IMYHBIX Bubmorexa IIOK
" P https://m.eds00.ru/3d40077a
cpenax
160 O06001IeHre U CUCTEMATU3 A bubmuoreka [{OK
3HaHu# 1o treMe "MarautHoe mnoie" https://m.edsoo.ru/3b4c06ae
161 PezepBHblit ypok. O6o011eHNE 1 bubnuorexa [IOK

cucreMarmn3anua 3HAHUM 10 TEME

https://m.edso00.ru/053e2248




"DneKkTpoMarHuTHas UHAYKIUA"

PesepBHbIil ypok. O60011IeHIE 1

162 CHUCTEMATH3AalNs 3HAHUH I10 TEME 1 buGnuorexa [IOK
. https://m.edsoo.ru/d6310bfd
"Mexannyeckue Konedanus"
PesepBusblil ypok. O000IIEHNE 1
163 CI/ICTI;MaTmZp Ust C;HaHI/II;l 10 TEME 1 buGnuorexa [IOK
5 https://m.edsoo.ru/5e2bb83d
"DneKTpoMarHUTHBIE KosieOaHus "
PesepBHeIil ypok. O000IICHHE 1
164 CHCTEMAaTH3alMs 3HAHHUH 110 TeME 1 bubnunoreka LIOK
"MexaHu4YecKHe U AIEKTPOMarHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBusblil ypok. O000IMIEHNE 1
165 CI/ICTIe)MaTmZp Ust 3HaHH;III 10 TEME 1 Bubmiorexa HOK
" " B https://m.eds00.ru/52ad1603
OnTuka
OBUIEE KOJIMYECTBO YACOB I10 165 16

[TPO'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI10 KJIACC

Kon
NMpoBepsieMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero oopa3oBanusi

JleMOHCTpHpOBaTh Ha MpUMeEpax pojib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM Hay4HOM KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHH, B IPAKTUYECKOU IEATEIbHOCTH JIIOEH

10.2

VY4uuThIBaTh TpaHMIBl NPUMEHEHUS W3YYEHHBIX (GHU3UUYECKUX MOJENei:
MaTepHaibHasi TOUKa, MHEpLMaIbHas CUCTEMa OTCUéTa, aOCOIIOTHO TBEPOE
TEJO, NACAJIBHBIN I'a3; MOAEIU CTPOEHUS ra3oB, KUAKOCTEN U TBEPIBIX TEIl,
TOYECYHBIN AIIEKTPUUYECKUH 3apsi1 — MPH PeIICHUH (U3NIECKHX 3a/1a9

10.3

Pacrnio3HaBaTh pu3uyeckue siBieHuUs (IPOLECChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJIEKYJISIPHO-KUHETUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJAMHAMUKHM: DPABHOMEPHOE U PaBHOYCKOPEHHOE
HOpSAMOJIMHEHHOEe JIBUXKEHHE, CBOOOAHOE MaJeHHE TeJl, MABHXKEHHE II0
OKPY)KHOCTH, HWHEpIHSA, B3auMojeiictBue Tei; auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUAKOCTEH W TBEPABIX TEJ, U3MEHEHHE 00BhEMa Tel
IpU HarpeBaHuM (OXJIAXAEHWH), TEIUIOBOE pPAaBHOBECHE, HCHApEHUE,
KOHJICHCAllUs, IUIaBJICHUE, KPUCTAJUIU3alMsl, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
IIOBBILICHHUE JIaBJIECHUS I'a3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXJy IapaMeTpaMM COCTOSIHMA raza B M30IIpoLeccax; JIEKTpU3aLus Tell,
B3aMMOJEICTBHE 3aps10B

10.4

OnuceiBaTh MEXaHUYECKOE JIBUKEHHUE, UCMONb3Ysl (U3NYECKUE BETUUYHUHBIL:
KOOPJAMHATA, MYyTh, IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMIIYJIbC ~ TeJla, KUHETUYEeCKas DHEpPrus, IOTCHUUaIbHAsA DJHEPIHs,
MexaHudeckass paboTa, MexaHW4YecKas MOUIHOCTb, NpU  ONHCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, UX
0003HAa4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(GuU3HYECKYIO BEIMYMHY C APYTUMU BEIUYUHAMU

10.5

OnuceiBaTh M3y4YEHHBbIE TEIJIOBBIE CBOMCTBA TE€N U TEIUIOBBIE SIBIICHUA,
UCTIONB3YS (hU3MUECKHe BENWYUHBL: JaBJICHHUE ra3a, TemrepaTrypa, CpeaHss
KHHETHYeCKast SHEPTUs Xa0THYECKOTO JIBIKECHUSI MOJIEKYII,
CpPEIHEKBaJ[paTUYHAsI  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSISI dHEprus, padbora raza, KOIP(GUIMEHT IOJE3HOTO JACHCTBUS
TEIJIOBOTO JBUTATEIISI; TIPH ONMHUCAHUH MPABWIHHO TPAKTOBATH (PU3MUECKUI
CMBICJI MICTIOJIb3YeMBIX BEJIWYWH, WX O0003HAYCHHS] W €IUHUIIBI, HAXOIUTh
dbopMyIbl, CBS3BIBAIONIME JAaHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTHMH
BEITMYMHAM

10.6

OmnucelBaTh  HW3y4YEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEHIECTBA U
AIIEKTpUYECKUE SIBJIEHUS (TPOIECChl), UCTOIb3Ys (PU3MUECKHUE BETUUYHHBI:




ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TI0Jie, HAMNPsHKEHHOCTh OIS,
MOTEHLIKAN, Pa3HOCTh MOTEHIIMANIOB; NP ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICIT HCTIONBb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbl, CBSA3BIBAIOIIME JaHHYIO (DU3MUYECKYIO BEIUYHHY C
JIPYTMMH BETUUMHAMU

10.7

aHATM3UPOBATh (DU3MUYECKHE TPOIIECCHI M SBICHHS, HCIIONB3Ys (PU3HUYECKHE
3aKOHBI W TPUHILHUIBL 3aKOH BceMupHoOro TsroteHus, |, Il u Il 3axonsI
HproTOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOW IHEPruH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIIMHA  CHJI, TPHHIUAN PaBHOIPABHS
MHEPIUAIBHBIX CHCTEM OTCUETa; MOJIEKYJISIPHO-KHHETHUYECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOM
SHEPTUU TEIUIOBOTO JIBHKEHHMS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEpPBbI 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUYECKOTO
3apsiia, 3akoH KysoHa; mpu 3TOM pas3iinyarh CIOBECHYI (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHUMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iauyaTb  YCIOBUS HMX  0€3011acHOro
UCIIOJIb30BAaHUS B IOBCEIHEBHON KU3HU

10.9

BEBINOTHATE 3KCHEPUMEHTHI 110 HCCIICIOBAHUIO (DM3HUSCKUX SIBICHUUA U
MIPOIIECCOB C MCIIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPCHHIA, IIPU ITOM
dbopmynupoBath npodieMy (3aady) v rUnoTe3y y4eOHOro IKCIEpHUMEHTa,
cOOMpaTh YCTAHOBKY M3 MPEIOKEHHOTO 000pYyI0BaHUS, TIPOBOJUTH OIBIT
U GOPMYJIUPOBAThH BHIBOJIBI

10.10

OcyiiecTBisITh MpsiMblE M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IPU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBatb 3aBUCHMOCTH  MEXJY (PU3MYECKUMH  BEIMYMHAMHU C
UCIOJIb30BaHUEM TPAMBIX H3MEpPEHUH; TpU 3TOM KOHCTPYHpPOBAaTh
YCTaHOBKY, (UKCHpOBaThb  pe3ylbTaTbl  IOJYYEHHOW  3aBUCHMOCTHU
¢u3nyecKux BETUYMH B BUAe TaOauIl W rpaduKoB, JenaTb BBIBOJBI IO
pe3yJibTaTaM MCCIIEN0BaHUS

10.12

Co0mroaTh npaBuiia 0€30MacHOTO TPY/a MPHU NMPOBEACHUU UCCIEIOBAHUHN B
paMKax  y4eOHOro  OJKCIEpUMEHTa,  Y4eOHO-HCCIEAOBATEIbCKOM U
MPOEKTHOH JESITENbHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1ab0paTopHOTrO 000PYIOBaAHUS

10.13

Pemate pacuérHple 3agauu ¢ SIBHO 3aJaHHON (U3UYECKON MOJENBIO,
I/ICHOJ'II)SYSI (bHSH‘IeCKI/Ie 3aKOHBI U HpI/IHHI/IHBI; Ha OCHOBC aHaJIn3a }’CJ'IOBI/IH
3aJjaui BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacuéThl U
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYeHHSI (PU3NIECKON BETHUNHBI

10.14

PemraTs Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JJOTHYCCKH




HEMPOTUBOPEUYUBYIO IIEMIOYKY pACCYKJIEHUW C ONOpOM Ha HW3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Hcnonp3oBaTh  IpU  peUIeHMM  y4yeOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIIpETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLMY, MOJYYEHHOM U3 pa3jMuYHbIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh M0JIy4yaeMyro HH(DOpMaIuio

10.16

[TpuBOANTE IPUMEPHI BKJIAJIa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOLIECCOB OKPYXKAIOMIET0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOPETUYCCKUE 3HAHUS 110 (PM3HKE B MOBCEIHEBHOMN JKU3HU
uis  o0ecriedeHus: 0€30MacHOCTH TpU  oOpamieHHMH ¢ npubopamu U
TEXHUYSCKMMHU YCTPONCTBAMH, JJIsl COXPAHCHHUS 3/I0POBbs M COOJIIOJCHUS
HOPM 9KOJIOTMYECKOT0 MOBEICHUS B OKPYKAKOLIeH cpeze

10.18

PaGorate B rpymme C BBIIOJHEHUEM pa3IMYHbIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACHPEACATh O0I3aHHOCTU U
IJIAHUPOBATh JICATEIIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHMBATh BKJaJ KaXJIOr0 U3 YYaCTHUKOB TpyHIbl B peEUICHUE
paccMaTpuBaeMoii MpoOIeMbl

11 KVIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMepax pojib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOI Hay4yHOU KapTUHBI MUDPA, B Pa3BUTHH COBPEMEHHOMN TEXHUKU
U TEXHOJIOTUH, B TNPAKTUYECKOW NEATENBHOCTH JIOJEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YYuTHIBaTh T PpaHUIbl TMPUMCHCHUA HN3YUYCHHBIX (I)I/ISI/I‘ICCKI/IX MOJETIeH:
TOYCYHBIN BHCKTpI/I‘IeCKI/Iﬁ 3apsan, sAACpHad MOACIIb aTOMa, HYKIIOHHas
MOZCIIb aTOMHOTIO Apa IMpUu pCHICHUN (I)I/IBI/I‘ICCKI/IX 3aaad

11.3

Pacnio3naBath (puznueckue sBIeHUS (MPOLecChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKMA ¥ KBAaHTOBOW (DU3UKU: DIIEKTpUYECKas
IIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE IEHCTBUS
TOKA, B3aUMOJICHCTBUE MarHUTOB, AIIEKTPOMarHuTHas MHAYKLUS, 1€HCTBHE
MarHMTHOTO IMOJII HAa MPOBOJHUK C TOKOM M JBWKYILUMHCSA 3apsn,
AIIEKTPOMarHuTHBIE Kose0aHus u BOJIHBI, pSIMOJIMHEHOE
pacrnpocTpaHEHHE CBETa, OTpa)KeHHWe, MpelloMIIeHHue, HHTephepeHus,
mupaknus U MoJspU3alus cBeTa, AUCIEPCHs CBETa, (POTOITEKTPUUECKUN
abdext (pororddexT), cBeToBOE AaBiIeHUE, BOSHUKHOBEHHE JTHHEHYATOTO




CIICKTpa aToMa BOoOOpoOaa, C€CTCCTBCHHAaA u HUCKYCCTBCHHAs
pPaarnOaKTUBHOCTD

11.4

OnucelBaTh M3Y4YEHHBIE CBOMCTBA BELIECTBA (3JIEKTPUUECKUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUYECKYI0 MPOBOAMMOCTh DPA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE — SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pu3MUecKue
BEJIMYMHBI: FNEKTPUUECKUN 3apsij, Cuila TOKa, dJEKTPUUYECKOE HANPSIKEHUE,
AIIEKTPUYECKOE COIMPOTUBIIEHUE, pa3HOCTh mnoreHuuaios, DJC, pabora
TOKAa, WHAYKUUS MarHuTHOro mnojs, cuwia Awmmnepa, cuina JlopeHna,
MHIYKTUBHOCTh KaTYILIKH, YHEPTUs 3JIEKTPUYECKOr0 U MAarHUTHOTO IOJIEH,
NEepUoJl U YacToTa KOJIeOaHWH B KoyieOaTelnbHOM KOHTYpE, 3apsii W cuja
TOKa B TIPOIECCE TapMOHHUYECKMX 3JEKTPOMArHUTHBIX KOJIeOaHUH,
(doKycHOE paccTOSIHHE | ONTHUYECKas CHia JIMH3BlI, IPH OIMHUCAHUHU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJNB3YEMBIX BEJIWYHMH, UX
0003HaYeHHs] U EIMHMIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOLINE TAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

115

OnuceIBaTh HU3YUCHHBIC KBAHTOBBLIC ABJICHHA MW IPOLCCCHI, HCIIOJIb3Yys
(1)I/ISI/I‘-ICCKI/IG BCJIMYHHBI: CKOPOCTH 3JICKTPOMArouTHLIX BOJIH, JJIMHA BOJIHBI
N YacTOTa CBCTA, SHECPIUA U HMIIYJIBC (1)OTOH8., nepuon 1moJrypacmazna,
OHCPIrus CBA3HM ATOMHLIX AJACp, IIPH OIIMCAHHMHW IIPABUJIIBHO TPAKTOBATDH
Q)HSH‘ICCKI/II‘/‘I CMBICJI UCIIOJIB3YCMBIX BCJIIMYUH, UX 0003HaYEHHS U CAMHUIBI,;
YKa3bIBaTh (1)OpMy.TH:I, CBA3BIBAOIIUC JAaHHYIO (1)I/I3I/I‘IGCKYIO BCINMYHUHY C
APYyruMu BCIIMUMHAMU, BBIYUCIIATh 3HAUCHUC (1)I/ISI/IT-IGCKOI71 BCJIIMYHHBI

11.6

AHanu3upoBath (pU3NYECKHUE IPOLECCHI U SIBJICHUS, UCIIONb3Ys (pU3HUecKue
3aKOHBl M NPHHLOUIBL: 3akoH OMa, 3aKOHBI IOCJIEIOBATEIBHOIO U
NapaJuIeIbHOTO COEIMHEHNUS IPOBOIHUKOB, 3aKoH J[xoyisa — Jlenna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPA’KEHUSI CBETA, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE
OiiHmTeiHa uid  (QoTorddekra, 3aKOH COXpAaHEHUS DSHEPIUU, 3aKOH
COXPaHEHMs UMITyJIbCa, 3aKOH COXPAHEHUS IEKTPUUYECKOIO 3apsija, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HCla, MOCTyNaTel bopa, 3aKkOH pagnOaKTHUBHOIO
pacriaza; Mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE M YCIOBHS  (IpaHMIbI,  00JacTy)
IPUMEHUMOCTH

11.7

OHpeI[CJ'ISITI) HaITpaBJICHUC BCKTOpa HHAYKIOHUHA MAarsuTHOIO  ITOJIA
MMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CUJIbI HopeHua

11.8

CTpouTh W ONMHCHIBATH H300PAKEHHE, CO3aBAEMOE IIJIOCKUM 3€pPKajioM,
TOHKOHW JTUH30U

11.9

BEBIOMHATE 3KCHEPUMEHTHI 10 HCCICIOBAHUIO (DM3MUECKUX SIBICHUNA U
MponecCoOB C UCITOJb30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpru 5TOM
dbopmynupoBath podiemMy (3a7ady) U THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYyI0BaHUS, TPOBOJIUTE OIBIT
1 (GOpPMYIIMPOBATH BBIBOJIBI




11.10

OcymecTBISATh TPsIMbIE M KOCBEHHBIE M3MEpPEHHS (PU3NYECKUX BEIHYUWH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U HCMOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MepeHuit

11.11

HccnenoBaTh 3aBHCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; MpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3yabTaThl IOJIyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJIE
TaOJIUI U TpaQUKOB, AETATh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BaHUS

11.12

Cobmronats mpaBuia 0€301MacHOTO TPY/AA MPH MPOBEJICHUN UCCIICAOBAHHH B
paMkKax  y4eOHOrO  OKCIEpHUMEHTa, Yy4eOHO-HMCCIIEeOBATENbCKON U
MIPOCKTHOM JEATEIBHOCTH C UCIIOJIh30BAHUEM U3MEPUTEIIBHBIX YCTPOMCTB U
J1a00paTOPHOTO 00OPYIOBAHMS

11.13

Pemate pacuéTHble 3a7a4M ¢ SBHO 3aJaHHOM (DU3MYECKOH MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHBI U IPUHIMIILI; HA OCHOBC aHa/IM3a YCJIIOBHA
3ajjauu BbIOMpaTh (U3UYECKYIO MOJIENb, BBIIAEIATh (PU3NUECKUE BETMUUHbI
u (opmynsl, HeoOXoAuMble A €€ pelleHHs,, NPOBOAUTH Pacd€Thl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOTO 3HAaUeHUs (PU3MUECKON BETMUMHBI

11.14

Pemrats Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JIOTUYCCKH
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOI>'I Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/IG SABJICHUA

11.15

Hcnonp3oBaTh  HpuU  peUmIeHHMM  yuyeOHBIX  3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJIOTMM  JUId  TIOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEpOpeTallud ¥ MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IOMYJIIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3jIMyHbIX HCTOYHUKOB; KPUTHUECKH
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMaIUio

11.16

OOBSICHATh TPUHIMUINBI JIEUCTBHS MAIIWH, TPUOOPOB U TEXHUUYECKHX
YCTPOWCTB;, pa3auyarh yYCJIOBUS WX 0O€30MacCHOTO HCIOJIb30BaHUS B
IOBCETHEBHOW KU3HU

11.17

[TpuBOIUTE PUMEPHI BKIIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpEeTUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust 0e30macHOCTH Tpu  oOpallleHuu ¢ [pudbopamMu U
TEXHUYECKHMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGoraTte B rpymnme C BBIIOJHEHHUEM pA3IUYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy IPYMIbl, PAMOHAIBHO PAaCHPEENiITh 00sI3aHHOCTH U
IJIJAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYyalHsX, aJeKBATHO
OLIEHMBATh BKJaJ KaXJIOr0 U3 YYACTHUKOB TPYNIbl B peEUIEHUE
paccMaTpuBaeMoi poOIeMbI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pasaejaa 3JIEMEHTA

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®duszuka — Hayka o npupoje. Hayunsie MeTo1bl TO3HAHUS
OKpYyarolero Mupa. Ponb skcrepumMeHTa U TEOPUH B
MpoLiecce MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PU3HKE

1.2

MogenupoBanue (U3NYECKUX SBIEHUN M IPOLIECCOB.
Hayunpie runore3sl. ®Pusznyeckue 3aKOHbI M TEOPHUHU.
I'panuubl  NPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Ipunuun cootBercTBus. Posnp u Mmectro ¢u3uku B
(bopMHpOBaHUY COBPEMEHHOM HAYYHOW KapTHHBI MHUPa, B
MIPAKTUYECKON JIEATEIbHOCTH JIIOIEH

MEXAHUWKA

##HPart#KUHEMATUKA

211

Mexanuueckoe JBUKECHUE. OTHOCUTENBHOCTh
MEXaHUYECKOTO  JBU)KECHHUSL. Cucrema  orcuéra.
Tpaexropus

212

[lepemerenue, CKOpPOCTh (cpenusis CKOpOCTb,
MIHOBEHHAs CKOpPOCTb) M YCKOPEHHE MaTepuaibHOU
TOYKH, HX TIPOCKIHMU HA OCH CUCTEMBlI KOOpAWHAT.
CrnosxeHue nepeMenieHnii u Clio)KeHne CKOpOCTeH

2.1

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE IPSMOIMHEHHOE
nBuxkeHue. ['paduku 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH,
YCKOPEHHUS, IIyTH U MEPEMEIICHUS MATepUaIbHON TOYKH
OT BPEMEHHU

214

CBobOoaHOe nazieHne. Y cKkopeHrne CBOOOIHOTO MaIeHus

2.15

KpuBonmHueliHoe nBuxeHne. PaBHOMEpHOE JBHKEHHE
MaTepuajibHOM TOYKM IO OKPYKHOCTH.  YTJOBas
CKOpOCTb, JIMHEWHass cKopocTb. llepuox wu yacrora.
[leHTpOCTpEMUTEIIBHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpPOMCTBA:  CHUIOMETP, JABUKECHHE
CHapsJI0B, LIEMIHBIE U PEMEHHBIE NIEpEIaun

2.1.7

[Ipaktuueckne  pabotel. M3mepeHne  MrHOBEHHOMU
cKopocTu. MccnenoBanue COOTHOLICHHSI MEKIY MYTSAMH,
MPOMJCHHBIMA TEJOM 3a IOCIEI0BATEIIbHBIE pPABHBIE
IIPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU
C HAYAJIBHOM CKOPOCTBIO, paBHOM Hymt0. IM3yueHue




JBU)KEHUS IIApUKa B BA3KOW KUIKOCTH. HM3ydeHue
JBIKEHUS TeJla, OpPOIIEHHOTO TOPU30HTAIIEHO

##Par## JMHAMUKA

[Ipunmun otHocutenbHocTH [‘anmunes. IlepBwiil 3akoH

221 "
Herotona. MHepruanbHble cUCTEMBI OTCUETA
222 Macca tena. Cuina. [IpuHnumn cynepno3uiuu cui
Bropoii 3akoH HproToHa 111 MaTepHalbHONW TOYKH B
2.2.3 unepuuanbHoil cucreme orcuéra (MCO). Tperuii 3akoH
HrroToHa 17151 MaTepuanbHBIX TOYEK
294 3akoH BceMupHoro TsaroreHus. Cuna tsbkectu. Ilepsas
o KOCMHUYECKast CKOpocTh. Bec Tena
225 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe tpenue. Cuiia TpEeHUS CKOJIbKEHUS
296 u cuna TpeHus mnokosa. Kosdpdumment tpenus. Cuna
o COMPOTUBIICHUSI TPU JABIKCHUU Tella B KUJIKOCTH WIIU
2.2 rase
997 [locTynaTtensHOE 1 BpamaTeabHOE JIBH)KEHUE aOCOIIOTHO
o TBEPIOrO Tela
998 MOMEHT CHJIBI OTHOCHTENBHO OCH BpameHus. [liedo
o cuitbl. YeiioBusi paBHOBecHs TBEpIoro Tea B UCO
299 TexHuyeckue yCTpOHCTBA: MOMUIMITHUKYU, JIBYKEHUE
o UCKYCCTBEHHBIX CITyTHUKOB
[IpakTuueckue paboTel. M3yueHue ABMKEHUsS OpycKa 1o
HAKJIOHHOM TUIOCKOCTH MO/ JEHCTBUEM HECKOJIbKUX CHIL.
Uccnenosanue 3aBUCHUMOCTHU cuI yIIPYTOCTH,
2.2.10 BO3HUKAIOMIUX B  JeGopMHpyeMOH  TpyKHHE U
PE3WHOBOM 00pasie, OT BEIMYMHBI HX JjJedopmarum.
HccnenoBanue ycnoBUil paBHOBECHS TBEPAOro TeENa,
MMEIOIIIET0 OCh BPAIICHUS
###Par###3AKOHBI COXPAHEHHMA B MEXAHUKE
931 Nmmynbc MaTepranbHOM TOYKH, CUCTEMBI MaTEPUATbHBIX
A Touek. VIMIynbC CHIIBI U U3MEHEHHE UMITYIbCa Tela
3.2 3akoH coxpaHeHus wummynbca B HMCO. PeaktuHOe
e JIBUYKEHUE
2.3 2.3.3 PaGora cubl
2.34 MoOIIHOCTE CHIIBI
535 Kunernueckas sHeprus MarepuanbHO Touku. Teopemao
A KAHETHYECKON SHEPTUH
236 [TorenmmaneHass osHeprus. I[loTeHunanbHass HHEpPrus

ynpyro nedopmupoBaHHOW mpyxuHbL. lloTeHImanbHas




OHCPIuUd TCJia BOIH3H IMMOBCPXHOCTHU 3eman

HOTGHL{I/IaJIBHBIC U HCIIOTCHIUAJIBHBIC CHIIBI. CBs13b
237 paGOTbI HCIIOTCHIIMAJIbHBIX CHUJI C U3MCHCHUEM

MEXaHUUYECKON 3HEPTUH CUCTEMBI TEJl. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTrUun

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS

TexHuyeckue yCTpoiiCTBa: NBHUIKEHHE PAaKET, BOIOMET,

2.3.9
KoIep, NPYXUHHBIM MUCTOJIET

[Ipaktuyeckue paboTsl. M3yueHne cBsi3u CKOpOCTEH Tel
2.3.10 npu Heynpyrom ynape. HcciaenoBaHuwe CBsS3u paOOTHI
CHJIBI C HI3MCHEHUEM MEXaHUYECKOM SHEPTHH Tella

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKOM TEOPUM
OcHOBHBIE  TIOJIOKEHHUS ~ MOJIEKYJISIPHO-KUHETHUECKOMN
3.1.1 teopuu. bpoyHoBckoe nBuxenue. Juddysus. Xapakrep
JBUKCHMS U B3aMOJICHCTBHS YaCTHI] BEILIECTBA
312 Mopnenu CTpOeHHUS Ta30B, KUIAKOCTCH W TBEPIBIX TSN U
o 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIeNen
313 Macca wmosnekyn. KonuuectBo BemiectBa. llocrosiHHas
o Asoraapo
314 TemmoBoe paBHOBecue. Temmneparypa U €€ H3MEpPEHHUE.
o [lIkana temneparyp Llenbcus
315 Mopnens wuaeanpHoro raza. (OCHOBHOE ypaBHEHHE
3.1 o MOJIEKYJISIPHO-KUHETHUECKON TEOPUH UICATbHOTO Ta3a
AOconoTHasi ~ Temmeparypa Kak =~ Mepa  CpeaHel
3.1.6 KHHETUYECKOW DHEPTHH TETUIOBOTO JBW)KCHHS YACTHI
raza. [lIkana remneparyp KensBuna
3.1.7 Vpasuenue Knaneiipona — Menneneesa. 3akon JlaibToHa
l'azoBbie 3akoHbl. M30mporiecchl B UACaTbHOM Tasze ¢
3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM  BEILIECTBA:  M30TEpMa,
n30x0pa, n3obapa
3.1.9 TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp
[IpakTuueckue paboTsl. M3mepeHue macchl BO3nyXa B
3.1.10 KJIACCHOW KOMHate. McciemoBanue 3aBUCIMOCTH MEXTY
rapaMeTpamMu COCTOSIHUS Pa3pesKeHHOTo rasa
OCHOBbBI TEPMOJAMHAMUKU
391 TepMmonuHaMuyeckass cucTemMa. BHYTpeHHssE DHeprus
3.2 o TEPMOAMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ H3MEHEHHS
399 KonunuaectBo TemnoTsl U paborta. BHyTpeHHSsIT SHEprus
o OIHOATOMHOTO MEAIBHOIO Tasa




3.2.3

Bunel tenmonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIMSA,
U3JTy4YCHHUE. TenmoéMKOCTE Tena. VnenpHas
TEIIOEMKOCTh BelllecTBa. PacuéT KOaM4YecTBa TEIUIOTHI
MIpH TEIUIoNepeaaye

3.24

IlepBbiii 3ak0H TepMoauHaMuKHU. [IpuMeHeHHe nepBoro
3aKOHa TEPMOJMHAMMKM K u3ompoueccaM. ['papuueckas
UHTepHpeTanus padoThl rasa

3.25

TeroBble MamuvHbL. [IpUHLMIOBL JAEUCTBHS TEILIOBBIX
MamuH.  [IpeoOpa3zoBaHusi SHEpruM B TEIUIOBBIX
MamHax. Koaddunument nmonesnoro aeicTBus (naiee —
KII) TermoBoit mammnsl. [{ukn Kapro u ero KIT/]

3.2.6

Bropoit  3akoH  TepmoamHamuku.  HeoOpaTumocTh
IIpOLIECCOB B mIpupoAe.  TemoBble  JIBUIATENN.
DKoJoru4ecKue npoOIeMbl TEIIOIHEPTETUKH

3.2.7

TexHudeckue yYCTpPOWCTBA: JIBUIaTelb BHYTPEHHETO
CropaHus, ObITOBON XOJOJMIbHUK, KOHJUIIMOHED

3.2.8

[IpakTrueckue paboTHI. H3zmepenne yIEeIbHOU
TEIIOEMKOCTH

#i#Par###AI'PETATHBIE COCTOSHUA BEHIECBA. ®A30BBIE ITEPEXO/IbI

[MapooOpazoBanue W KoHJCHcauus. Vcnapenue u

331 KUINIEHUEe.  YJenpHas  TEeIioTa  IapooOpa3oBaHUSI.
3aBUCHMOCTb TEMIIEPATYPHI KUIIEHHSI OT JAaBICHUS
339 AOcomoTHasT W OTHOCHTENbHAs BIAKHOCTh BO3IyXa.
o Haceprmmennsiii map
Teépnoe Tenmo. Kpucrammmueckue u amopdHble Tena.
3.3.3 AHM30TpOIHUS CBOMCTB KPUCTAIUIOB. JKUIKNE KPUCTAILIBI.
3.3 CoBpeMeHHbIE MaTepHalIbl
334 [lnaBneHre u KpucCTAIM3auMs. YJIelmbHas TEIUIOTa
e riasnenus. CyoauManus
3.35 YpaBHEHHE TEIIOBOTO OanaHca
TexHudeckue yCTpPOWCTBA: TUIPOMETP U IICUXPOMETD,
336 KaJIOPUMETpP, TEXHOJOTHH TMOJYyYeHHUS COBPEMEHHBIX
A MarepuaioB, B TOM YHCJI€ HAHOMATEPHAIOB, |
HAHOTEXHOJIOTHH
3.3.7 [IpakTuueckue padboTsl. i3MepeHue BIaXXHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
###Par#t##OJIEKTPOCTATUKA
41 411 OnexTpuzanys Ten. DJeKTpuueckui 3apsn. /[Ba Buna
' - SIEKTPUUECKHX 3aPSJIOB
41.2 IIpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN




4.1.3

3aKkoH COXPAHCHUSA JICKTPHUICCKOT'0 3apdaa

4.1.4 B3aumonerictsue 3apsiioB. 3akoH Kynona
Onekrpudeckoe noje. Hampsok€HHOCTh 3IEKTPHYECKOTO
415 nosist. [lpuaiun cyneprno3uiuu. JInHUM HanpsHKEHHOCTH
AIIEKTPUIECKOTO TIOJIS
416 PaGora cun snekrpocratmyeckoro mois. [loreHuman.
o Pa3HOCTh MOTEHIINAJIOB
417 [lpoBOgHWMKKM W JUIJICKTPHUKH B [OCTOSHHOM
o AIIEKTPUYECKOM MOJIe. J[MaIeKTpruiecKas MpOHUIaeMOCTh
OnextpoéMkocth.  KoHzeHcaTop.  DIEKTpOEMKOCTb
4.1.8 IJIOCKOTO  KOHJEHcCaTopa.  OJHEpPrus  3apsiHKEHHOTO
KOHJIEHCATOpa
TexHudecknue yCTPOWCTBA: 3JIEKTPOCKOI, JIIEKTPOMETP,
419 AJIEKTPOCTATHYECKAs 3alInTa, 3a3eMJICHHE
o 3JIEKTPOIIPHUOOPOB, KOHJEHCATOpP, KCEPOKC, CTPYHMHBIM
MPUHTEP
4110 [Mpaktiueckue paboTel. M3mepeHne 3IEKTPOEMKOCTH

KOHJICHCATOpa

4.2

HHHPar###TIOCTOSHHBIN DJIEKTPUYECKHWM TOK. TOKU B PA3JIMYHBIX

CPEJAX
491 VYcioBHs CynIecCTBOBAaHMS MMOCTOSIHHOTO 3JIEKTPHUYECKOTO
o toka. Mcrounnku Toka. Cuna Toka. [TocTosHHBINA TOK
4.2.2 Hamnpspkenune. 3akon Oma a1 ygacTka 1enu
423 DNeKTpruyecKoe COIIPOTUBJIICHHUE. VY nensHOE
o COINIPOTHUBJIEHHE BEIIECTBA
424 [locnenoBarensHOE, napajuieJIbHOE, CMEIlIaHHOe
o COE/IMHEHHE MTPOBOIHUKOB
4.2.5 Pabota anektpuueckoro Toka. 3akon [xoyist — Jlenna
4.2.6 MOIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBxkymas cuna (nanee — 3/IC) u BHyTpeHHEe
4.2.7 COTPOTUBIIEHUE UCTOYHHKA TOKA. 3aKoH OMa 1 TOJTHON
(3aMKHYTOH) 3neKkTprueckoi renu. KopoTkoe 3ambikaHue
DJNEeKTpOHHAsT  TPOBOJMMOCTh  TBEPIBIX  METAJIOB.
4.2.8 3aBUCUMOCTH COTPOTHUBIICHUS METaJIOB oT
Temneparypbl. CBEpXITPOBOAUMOCTh
429 DneKkTpr4YecKkril TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX
o MyYKOB
[MonynpoBonuuku.  CoOcTBeHHass W TpUMECHas
4.2.10 MPOBOAMMOCTh  MOJYHpoBoAHHMKOB.  CBolcTBa  p-N

niepexoja. [lomympoBogHUKOBBIE TPHOOPHI




4211

DNEeKTPUYECKUI TOK B 3JEKTPOJIUTAX.
DIIEKTPOJIUTUYECKAS] TUCCOIUALIUS. DIIEKTPOIIN3

4.2.12

DOnekTpuyeckuii TOK B Ta3ax. CaMOCTOATENbHBIA U
HECAMOCTOSITEbHBIA  pa3psl. Paznmuunble  TUIBL
CaMOCTOATENILHOrO pa3psana. Monunus. [lnazma

4.2.13

TexHudeckue yCTpOWCTBA: aMIIEPMETP, BOJIBTMETD,
peocTar, HMCTOYHUKM TOKA, JJIEKTPOHArpeBaTeIbHbIC
pUOOPHI, AIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHUS,, BaKyyMHBIH JHOA, TEPMHUCTOPHI U
(boTope3nucTopsl, HOJIYIIPOBOIHUKOBBII JMOJ,
rajbBaHHKa

4.2.14

[Ipaktuyeckne  paboTel.  M3ydeHwe  CMEIIaHHOTO
COCMHEHUS PE3UCTOPOB.

N3mepenne DJIC UCTOYHMKA TOKA M €r0 BHYTPEHHETO
conpoTuBieHus. HabmoneHue snexTpoinza

11 KVIACC

Kon
pasaena

4

Koanposepsiemoro

3JI€MEHTA

IIpoBepsiemblie 3JIeMeHTHI CO/IEPKAHUS

SJIEKTPOAMMHAMUKA

4.3

#H#HPart##MATHUTHOE I1OJIE. 9JIEKTPOMATHUTHA S UHAYKIWA

43.1

ITocTossHHEIE MAarHuThbL. B3aumonelictBue
HOCTOSHHBIX MarHuTOB

4.3.2

MarnuTtHOoe nosie. BeKTOp MarHUTHOW MHIYKIUH.
[IpuHnun cynepno3unuu. JIMHMM  MarHUTHOMR
vHAyKIuy. KapTuHa TMHUN MarHUTHOM MHAYKIWA
IIOJISI IIOCTOSIHHBIX MArHUTOB

4.3.3

MaruutHOe 1oJjie MpoBOAHUKA ¢ TOKOM. KapTuHa
JIMHUM TOJA JUIMHHOTO TPSIMOTO MPOBOJHUKA M
3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C
TOKOM. Omeir  Opcrena.  B3aumopeiicTBue
MIPOBOJHUKOB C TOKOM

4.3.4

Cwita Amriepa, €€ MOJIyJTb ¥ HalpaBJICHHUE

4.3.5

Cuna JlopeHua, €€ Moayilb W HamlpaBlEHUE.




JBr>KeHrE 3apspKEHHOM 4YacTHLBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumel Jlopenia

4.3.6 SIBICHHE PIEKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKIIUH
438 OJAC wuHayknuu. 3aKOH  AJIEKTPOMAarHUTHOU
e unaykuuu Gapanes
Buxpesoe snexkrpuueckoe nojue. 9JC uHIyKIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IIOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM II0JI€
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SABNeHne camounaykuuu. IJC
e CaMOUHIYKIUH
4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyIIKU ¢ TOKOM
4.3.13 DIIEKTPOMarHuTHOE TOJIe
TexHUYeCKHe yCTPOMCTBA: MOCTOSHHBIC MAarHHTHI,
4.3.14 AIIEKTPOMArHUTHI, SJIEKTPOABUTATENb, YCKOPUTEIN
DJIEMEHTAPHBIX YaCTHII, UHAYKI[HOHHAS 11eYb
[Ipaktuyeckue paboThl. M3yueHHe MarHUTHOTO
MOJISL KaTYIIKK ¢ TOKOM. VccrenoBanue JeicTBus
4.3.15 MOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue SIBJICHUS 3IIEKTPOMAarHUTHOU
WHIYKIUU

KOJIEBAHMA 1 BOJIHBI

5.1

##HHPartH#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.11

KonebarensHasg cucrema. CBOOOIHBIE KOJIEOAHUS.
I'apmonnueckue konebanus. Ilepwon, uactora,
aMITuTya 1 (asza KoseOaHuit

5.1.2

IIpy>xvHHBINA MagsTHUK. MaTeMaTU4eCKUN MasTHUK

5.13

YpaBHeHue TapMOHUYECKHAX KoJIeOaHmil.
Kunematnueckoen  JUHAMHYECKOE  OMMCAHUE
K0JIe0aTEeNbHOTO ABMKEHUS

5.14

IIpeBpamienne SHEpruM IpU  TAPMOHUYECKUX
koneOaHusx. CBs3p  aMIUIMTYABl  KoJeOaHMM
MCXOJHON BEIMYUHBI C aMIUTUTyJaMHU KoJieOaHMi
€€ CKOPOCTU U YCKOPEHMUS

5.15

KoneGatenbHbIit KOHTYP. CBobOoiHBIE
AIIEKTPOMAarHUTHbIE KOJNeOaHUS B  UACATHLHOM
Koje0aTeIbHOM  KOHType. AHAOTUS — MEXIy
MEXaHUYECKUMU " AIIEKTPOMarHUTHBIMH
konebanusamu. @opmyna Tomcona




5.16

3aKOH COXpaHEHHUs DSHEPruu B  HUACAIBHOM
KOJIe0aTeIbHOM KOHTYPE

5.1.7

BeIHyX1eHHBIE MEXaHUYECKHUE Kose0aHusl.
Pesonanc. Pe3onancHas kpuBas. BbIHyXIE€HHBbIE
SJICKTPOMArdHuTHBIC KoJIE0aHHUsL.

5.18

ITepemennsblil Tok. CHHYCOUIaNbHBINA IEPEMEHHBIH
TOK.

5.1.9

MontHoCTb INEPEMEHHOI'O TOKa. AMHJ’II/ITy,I[HOG n
HeﬁCTBYIOIHee 3HAUYCHHC CUJIbI TOKA U HAIIPSKCHUA

5.1.10

Tpanchopmarop. [IpousBoacTtBo, mnepenada U
norpebieHue ANEKTPUYECKON SHEPTHH.
OKOJIOTUYECKHUE  PUCKH  TPU  IPOU3BOJCTBE
AIIEKTPUYECKOM SHEPTHUH. Kynbrypa
WCIIOJIb30BAHUS AJICKTPOIHEPTUHM B TTOBCEAHEBHOM
KU3HU

5.1.11

Texauueckue YCTPOUCTBA: cericmorpad,
ANEKTPUUECKUI 3BOHOK, IMHUU 3JIEKTpoIiepesad

5.1.12

[TpakTuueckue paboThL. HccnenoBanue
3aBHCHMOCTH IEpUOJIa MaIbIX KoJeOaHui rpy3a Ha
HUTH OT JJIMHBL HUTH U MacChl Ipy3a.
HccnenoBanne mNEpPeMEHHOTO TOKa B IENU U3
MOCJIEZIOBATENbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKUA U PE3UCTOPa

5.2

#HHPart#HMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJTHBI, yCIIOBUS
591 pacrpoCTpaHEeHHS. [epuon. CkopocTb
o pacrpocTpaHeHUs M JJIUHA BOJHBL. [lonepedynsie u
IPO/I0JIbHBIE BOJIHBI
599 ##H#Par###  Uurepdpepenuns u  audpaxius
o MEXaHUYECKUX BOJH
593 3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa
o ToHa. TeMOp 3ByKa
DJeKTPOMarHuTHbIE BOJIHBL. YCJIOBUS W3Iy4YEeHUs
594 ANIEKTPOMArHUTHBIX BOJIH. B3ammuas opueHTaIus
o BEKTOpPOB E, B ¥ v B 3JIEKTPOMArHUTHOW BOJIHE B
BaKyyMe
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpPakKEHUE,
505 npeIoMIIeHHE, NOJISIpU3aIus, nudpaxmms,
uHTepdepeHims. CKOPOCTh AIEKTPOMArHUTHBIX
BOJTH
5.2.6 [lIkana 3yeKTPOMAarHUTHBIX BOJH. I[IpumeHeHue




SJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6I:ITy

5.2.7

HpI/IHLII/IHI:I paanuoCBA3n )41 TCICBUACHUA.
Panuonokanus. DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXKAaKOILEH Cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3bIKaJIbHBIC
I/IHCTPYMGHTBI, yJIpra?;ByKOBaSI JOAUArHoCTuka B
TEXHUKE W MEAMIUHE, Pajap, paguoNpUEMHUK,
TENEeBU30p, aHTeHHA, TenedoH, CBY-neus

5.3

##HPar##H#HOIITUKA

5.3.1

[IpssMonuHEtHOE  pacpOCTpaHEHHWE CBETa B
oaHopo HoM cpene. JIyu cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPaKEHHUS CBETa.
[TocTpoeHne n300paKeHHIA B IIIOCKOM 3epKae

5.3.3

[Ipesnomienue cBera. 3aKOHBI IPEIIOMIICHUS CBETA.
AOCOIOTHBIN 1T0Ka3aTesb MPETOMICHUS

5.34

[Tonnoe BHyTpeHHee oTpaxeHue. I[IpeaenbHBbIi
YTOJI TIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

I[chepcml cBeTa. CII0KHBIM COCTaB O€JI0I0 CBETA.

LBet

5.3.6

CoOwuparonue ¥ pacceWBaroIIne JTUH3BIL. TOHKas
nrH3a. QOKYCHOE pacCTOSHUE U ONTHUYECKasl CHIIA
TOHKOW JUH3BL. IlocTpoeHue u300pakeHH B
coOuparomux 1 pacceuBaromux jauH3ax. Gopmymna
TOHKOM JIMH3BI. Y BeIMUEHHE, TaBaeMO€ JTUH30MU

5.3.7

IIpenenst NIPUMEHUMOCTH F€OMETPUYECKON
ONTHUKH

5.3.8

WnTepdepenius ceera. KorepeHTHbIE HICTOUHUKH.
VYcnosus HaOJI0IEHUS MaKCHMYyMOB u
MUHUMYMOB B HHTEpP(PEPEHIMOHHON KapTUHE OT
JIBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB

5.3.9

Hudpaxmus csera. [AudpaknuoHHas peluéTka.
VYcnoBue HaOMOIEHUS TJIaBHBIX MaKCUMYMOB MPU
NaJeHUM  MOHOXPOMAaTHMYECKOro  CBeTa  Ha

TUGPaKIUOHHYIO PEIIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

TexHuueckue yCTpOHCTBA: OUKH, Jynma,
¢doroanmapar, IPOEKIIMOHHBIN amnmapar,
MHUKPOCKOII, TE€JECKOIl, BOJIOKOHHAsl OINTHKAa,
TudpakMOHHas PelETKa, TOIIPOn]

5.3.12

HpaKTI/IquKI/IC pa6OTBI. I/I3MepeHHe IIoKa3aTeia
MMPCIOMJIICHUS. HccnenoBanue CBOICTB




n300paxeHuit B nH3ax. Habmonenue aucrepcun
cBeTa

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannnb IIPUMEHUMOCTH KJIACCUYECKOU
MexaHukH. [locTynarsl Teopur OTHOCUTEIBHOCTH:
MHBAapUAHTHOCTb MOJYJSl CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.2

OTHOCHUTEIHLHOCTD OOIHOBPEMCHHOCTH.
3aMe,Z[J'ICHI/IC BPEMCHHU U COKpaIICHUE OJIMHBI

6.3

DHEprus ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3p  Macchl C  DHEPrU€l W HMIIYJIBCOM
CBOOOJHOW YacCTHIBI. DHEPrUsi MOKOSI CBOOOIHOM
JaCTHUIbI

KBAHTOBAA ®U3MKA

7.1

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

®otonsl. Dopmyna I[lmanka cBS3M SHEpPruu
¢oTOHA € €ro 4actoTod. DHEPrusi U HMILYJIbC
dboToHa

7.12

OTkpeiTHE U UccnenoBanue Gotodrddexrta. OnbITH
A.T'. CtoneroBa. 3akoHbI hoTOdIPdeKTa

7.1.3

VYpaBuenue OiinmTeitHa s porodaddexrta.
«Kpacnas rpanuna» potospdexra

7.14

Hasnenue ceera. OnbiTel I1.H. JIeOGeneBa

7.15

XUMHYECKOE JeICTBUE CBETA

7.1.6

TexHuueckune yCTpOUCTBA: (boTO37IEMEHT,
¢doronaTuuK, CONHEYHas 6aTtapes, CBETOANO

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atoma Tomcona. OnbiTel Pezepdopaa mo
UCCIIEIOBAaHHIO CTpOoeHHs aToMa. [ImanerapHas
MOJIENTb aTOMa

7.2.2

IToctynater bopa. W3nyuenume wu moriomeHue
(OTOHOB TpU MEPEX0/e aToMa C OJHOIO YPOBHS
sHepruM Ha Japyroi. Buael crnektpoB. Crnektp
YPOBHEW SHEPTUU aTOMa BOJAOpOAA

7.2.3

BosHoBBIE CcBoOMcTBa wactuil. Bomubl ne bpoiins.
KopnyckynsapHo-BonHOBOM nyanusm. Audpakuus
AJIEKTPOHOB Ha KPUCTAIIIAX

7.2.4

CroHTaHHOE W BBIHY)XKICHHOE  H3JIy4eHHE.
YeTpoicTBO U pUHLIMIT PabOoTHI Jia3epa

7.2.5

TexHuueckrue yCTpPOMCTBA: CHEKTPAJIBbHBIM aHAIU3




(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMIIBIOTED

7.2.6

[TpakTnueckue paboThI. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE APO

7.3.1

Meronsl HaOII0ACHUS u perucTpanuu
JJIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoaktuBHOCTU. ONBITE Pesepdopaa
M0  ONpEACNCHUI0 COCTaBa  PATUOAKTHBHOTO
usnydenusi. CpoiictBa anb(da-, Oera-, ramma-
u3NydeHus. BausHue paanoakTUBHOCTH Ha YKUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHa U HeWTpoHa. HykinoHnHas
Monenb sjapa leiizenOepra — MBaHeHko. 3apsin
anpa. Maccooe uncio sapa. M3ortomnst

7.3.4

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oera-pacma. [Mamma-uznydenue. 3akoH
pPaInoaKTUBHOTO pacraaa

7.3.5

OHeprus CBSA3M HYKJIOHOB B sipe. SnepHble CUIIbL.
HedexT macchl anpa

7.3.6

Snepuble peakuuu. Jlenenrne u CUHTE3 SAEp

7.3.7

Snepuslii  peaktop. TepMoOsIepHBIM  CHUHTE3.
[TpoGnembl U NMEpCHEeKTUBBI SIEPHOM SHEPreTHKU.
DKOJIOTMYECKHE aCIEKTHI SIEPHON IHEPTETUKU

7.3.8

OnemeHTapHble 4YacTHIbl. OTKpBITHE IMO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHuueckue yCTpOWCTBA: JIO3UMETP, Kamepa
Bunscona, siaepHblil peakTop, aToMHas 6ombOa

7.3.10

[Tpaktuyeckue pabotel. MccrnempoBaHue TpeKoOB
qacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTHBI ACTPOOU3UKU

8.1

Bun 3Bé3qnoro neba. Co3Be3nusi, sipkue 3BE3MbI,
IIJIaHETHBI, UX BUIUMOC IBUKCHUC

8.2

Conneynass cucreMa. [lmaHeTel 3eMHON TPYIIIBL.
[I;maHeTBI-TUTaHTBl U UX CIIYTHUKH, KapJIMKOBbBIE
mwiradeTsl. Majele Testa COTHEYHOU CUCTEMBI

8.3

Connme, dorochepa u armochepa. ComHeuHas
AKTUBHOCTh

8.4

Uctounuk sHeprum CosHIa U 3BE3]T

8.5

3BE3/bI, UX OCHOBHBIC XapPaKTEPUCTUKH: Macca,
CBETHUMOCTb, panuyc, TeMIreparypa, 170:9




B3aUMOCBs3b. /luarpaMMma «CIeKTpaabHbIN KJIacC —
CBETHUMOCTDY. 3BE3 bl TJIaBHOU
IIOCJIC0OBATEIBHOCTU. 3aBUCUMOCTh  «Macca —
CBETUMOCTB) JUIs 3BE3] IJIaBHOI
IIOCJIE0BATENBHOCTH

8.6

###Par###BuyTpennee CTpPOCHHE 3BE3I.
CoBpeMeHHbIE TPECTABICHHSI O TPOUCXOKICHUH
u sBoroniu CorHIa U 3BE31. DTaIlbl )KU3HH 3BE3]T

8.7

Mneunsiii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ['anakTuku, pacnpenenacHue 3B€37, raza
n neum. llonoxxenme u nBwxeHne ConHuoa B
INanaktuke. Ilnockas u chepuyeckas moJICUCTEMBI
["anakTuku

8.8

Tunbel ranaktuk. PaguoranakThky # KBas3apsbl.
YeEpHble IBIPHI B SIIpax TalaKTHUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xab06ma. Pa3beranue ramaktuk. Bo3pact u paamyc
Bcenennolt, teopuss bonbmoro B3psiBa. Mopeinb
«ropsiuer BeenenHol». PennkroBoe n3nyuenue

8.10

MacurabHas CTPYKTYypa Bcenennoi.
MeraraiakTuka. Hepeménnsie po0JIeMbI
aCTPOHOMHH




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

1

CdopmupoBaHHOCTh YMEHHMI pacro3HaBaTh (PU3UYECKHE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BJ'Ia,Z[eHI/Ie OCHOBOIIOJararommumMmn q)HSI/I‘IeCKI/IMI/I INOHATHUAMHU H

BCIIMYNHAMHU, XapPAKTCPU3YIOILIUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUPOBAaHHOCTh YMEHUH TNPUMEHSATh 3aKOHBI KJIACCHUYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uku u TEPMOIUHAMHUKH,
ANEKTPOJMHAMUKH, KBAHTOBOH (DM3HMKH Uil aHAIM3a W OOBSICHCHUS
SIBIICHU MUKPOMHpA, MakKpOMHUpPa W MEraMHpa, Pa3lin4yarh YCIOBUS
(rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOmuit xapaktep (QyHIaMEHTAIBHBIX 3aKOHOB U OTPAaHHUYCHHOCTH
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOIECChl,  WCIOJIb3YSl ~ OCHOBHBIC  IOJIOKEHHs,  3aKOHBI U

3aKOHOMCPHOCTHU

C(i)OpMI/IpOBaHHOCTB YMCHHA PA3JIM4aTh YCJIOBUA TMPUMCHUMOCTU

Mojieneil PU3NYEeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS pelIaTh pacuy€THbIE 3aJaud C SIBHO
3aJlaHHOM W HESIBHO 3aJaHHOW (U3NYECKOW MOJEJbI0: HAa OCHOBAaHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaTrhl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCSl JAHHBIX, AaHAJIU3UPOBATh peE3YyJbTaThl |
KOPPEKTUPOBAaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPeOyIOIME NMPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOIBHOTO Kypca (DU3WKH, a TakKe WHTErparuu
3HAHUNU M3 JIPYTUX MOPEeIMETOB €CTECTBEHHOHAYyYHOIO  I[UKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYyKJAEHUW C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUSA




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MO3HAHMS,
UCTOJBb3yeMbIMU B (U3UKE: MPOBOIUTH IMpSIMbIEe U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUSI U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEPEHUH, MPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSICHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBUiia O€30MacHOTO Tpyaa
[IpU MPOBEACHUHU HCCIEIOBAHUN B paMKax y4eOHOIO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEICKOM  JCATEIBHOCTH  C  HCIIOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opyoBaHUs

ChopMupoBaHHOCT ~ YyMEHUM  aHaIM3UpOBaTb U OLIEHUBATh
MOCTEICTBUS OBITOBOM M IPOM3BOACTBEHHOM JIEATEILHOCTH UYeJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; IIPEICTaBICHUN 0 panroOHaIbHOM
IIPUPOAONOIB30BaHUN, A  TaKkKe  PpasyMHOM  HCIIOJIb30BaHUM
JOCTMKCHUM HAYKM W TEXHOJOTMM JJIs JaJbHEHIIEro pa3BUTHSA

YeJI0BEUYECKOr0 OOIIECTBA

OBnanenue pa3nuuHBIMH croco0amMu  paboTel ¢  uHMOpManuen
(GU3NYECKOTO  CONEpX)aHWSA C  HCIIOJIB30BAaHHEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPUTHYECKOIO

dHaJIN34a U OLICHKU JOCTOBECPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

10

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  TNPUMEHSTH  OCHOBOIIOJIAraIOIIUe
ACTPOHOMHUYECKHE TIOHSATHS, TEOPUM W 3aKOHBl [UIsl aHalu3a |
00BsiICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIIMX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMax, B MEXTaJlakKTHUYEeCKOW cpejie; JBUKEHUS

HeOeCHBIX TeJ, IBOJIIONNHY 3BE31 U Beemennon




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kona
pasn
eja/
TeM
bl

Kon
3JIEMEHTA

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

MEXAHUKA

11

KMHEMATHKA

111

MexaHndeckoe JABHXKCHUC. OTHOCHUTENHLHOCTh MEXaHHYECKOIO JBHIXKCHUA.

Cucrema orcuéra

1.1.2

MaTepI/IaHBHaH TOYKa.

7 TPacKETOpHE
E€ pamiryc-BeKTop:
Fle)=(xle) ¥z )=(r)),

TpaeKTOopIIA,

HepeMenIeHIIe:
Ar=7(t))—-1(t)) =1, —1; =
= (Ax. Av.Az),

Iy TE.
CroskeHIle epeMelne il

&y =0+,

1.13

CKOpOCTB MaTepHaHBHOﬁ TOYKHU:

=i‘r'= [Ux.UT.U__].

U, =—L =x,. aHAIOTHYHO v, =¥,, v.=Z,.
r—=0

CroeHHe CKOpocTell: 0, =0, + 0, -

Beluncnenve nepeMeneHns 1 MyTH MaTePUAIbHON TOYKH MPH




NPSMOJIMHEHHOM JIBMXKCHUH BIIOJIb OCH X 10 Tpaduky 3aBUCHMOCTH Vx(t)

- _ Ap -,
VekopeHIe MaTepHalIbHOI TOYKIL d = — =g,'= [.ﬂr:_ .a_.a_ ] .
AL i '
1.14
Au C .
a =—2 =(v,),". amanorr4Ho a, = (v, )’, a.=(v.).
A |y g '
PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUKEHUE:!
x(t) = xg + Vpxt
1.15 X(t)=x+vt
U (t) — vo, = const

1.16 PaBHOYCKOpEHHOE NIPSIMOJIMHENHOE IBUKEHUE:!




at
x(t)=x,+u,t +——

v (t)=v, +at

a. = const

UJE.T - Lf‘f = EH.‘I.' [Il _I]]

Ly + b,

. . _U+u
IIpr JBIDKEHI B OIHOM HAIIPABIEHHI IVIb S = 12

)

r

CBoOoaHOE MmajieHne. Y CKOpeHHuEe CBOOOTHOTO TaACHUSI.

Vi

Yo o

o0 Xo ‘:

I[BI/I)KCHI/IC TCIa, 6pOH_IeHHOFO noxa yriiom o K ropu3oHTy:

[.‘c{f} =X, +U,f =2 +tU,cosa-7

4

g1

117 V() =y, U, +—— =I'L'G+UG5iﬂU.-!‘——gT
’ 2 2
v.(t)=v,, =u,cosa,
v (t)=uv,, +gt=v,smna— gt
g.=0
g, =—g=const
KpuBonunerinoe npuxenue. [[BikeHne MaTepuaibHOM TOUKHU TTO
OKPY’KHOCTH.
VrioBas v INHEWHAsI CKOPOCTh TOYKHU:
v = wR
118

HpI/I PaBHOMCPHOM ABUKCHUU TOYKH 11O OKPYKHOCTHU

_27‘[_2
w = = TV




. LleHTpOCTpeMUTENbHOE YCKOPEHNUE TOUKH:

2
v
=—=w’R

Aye = 7

. [lomHOE yCKOpEHHE MaTepUaIbHON TOYKH

Tépnoe Teno. [locTynarenbHOe U BpalaTeIbHOE TBHKEHHUE TBEPIOTO

1.1.9
Tena
1.2 JMHAMUKA
191 Nuepuumaneubie cucreMmbl orcuéra. [lepssiii 3axkoH Herorona. IIpuHnmmn
OTHOCUTENBHOCTH ["anmes
Macca Tena. [InmoTHOCTS BeliecTa:
m
pP=7
1.2.2 |4
Cuna. IIpuHIun cyneprno3uiuu Cui:
123 FpaBHoaeHCTB = Fl + FZ +..
Bropoii 3akon HeroTona: juist MatepuanbHoit Touku B MICO
F1 =ma,q
1.24 -
Ap = FAt nipu
F = cons
-y
iy Iy
Tperuit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK:
1.2.5 - .
Fip = —F3;
3aKOH BCEMHMPHOI'O TATOTEHHUS: CWIBI NPUTSIKEHUS MEXAY TOYEUHBIMU
MacCaMH paBHbI
1.2.6 P

mim;
R2

F=aG




Cuna TSKEeCTH. LICHTp TSDKECTHU Tella. 3aBUCUMOCTD CUJIIBI TSKECTH OT BBICOTHI
h Hax moBepxXHOCTHIO TIaHETHI paguycom RO:

GMm

M9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHue.

Cuuta TpeHUsl CKOJIbKEHUS:

Frp

Cuita TpeHus OKOs:
b <

Koaddumuent tpenns

1.2.9

JlaBnenue:

1.3

CTATHUKA

131

—

F
MOMEHT CHIIBEI OTHOCUTEILHO OCH BpalCHHA:
M| = FI, rae | — rutedo cuitbl  OTHOCHUTEBHO OCH, MMPOXOIAIIEH uepe3

touky O mepreHInKyISIPHO PUCYHKY

1.3.2

enTp macc Tena. L{leHTp Macc cucTeMbl MaTepHaTbHBIX TOYEK:

myry + myry+...
r]_l.M. =
m; + my+...

B OIHOPOJHOM ITOJIC TAKECTU

(g = const)

HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B UCO:




[M;+M,+...=0
|B+F+...=0
134 3akoHn [lackans
JlaBiaeHnue B )XuAKoCTH, Iokosmeiicsa B UCO:
1.35 p =po + pgh
3akoH Apxumena:
Fapx = lPB,,ITecH €CJIM TeJO M KUAKOCTh nokositcsa B MCO, To
1.3.6
FApx = ngBbITeCH
VYcnoBue miaBaHus Tel
14 3AKOHbI COXPAHEHUA B MEXAHUKE
NMiynbsc MmaTepralbHON TOYKMU:
14.1 - -
p=mv
NMirynsc cuctemsl Tei:
14.2 p=p1+p2+..
3aK0H U3MEHEHHS U COXPAHCHUS UMITYJIbCA:
B UCO
Ap = A(py + p2+...) = FigpemnAt + FoppennAt+.. B UCO , ecin
143 Ap = A(p1 +pp+...) =0 eciu
FlBHe].LIH + FZBHeLuH+' =0
PeakTuBHOE ABUXKEHUE
F
1.4.4 4‘
Ar x
Pabora cuiibl Ha MajIoOM NEpEeMEIICHIH:




:1=|F_'|-|,-'l'l.f|-c05 aw=F, -Ax
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o F

()
MoONIHOCTE CHJIBI: €CJIH 3a BpEMs At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIIIHOCTDH CHIJIBI

Ad
P=— =F-vu-coso
ﬂf Ar—

1.4.6

Kunernueckas sHEprus MaTepuaibHOM TOYKH:
: mv?  p?
KUH — 2 - m
3aKOH W3MEHEHUS KMHETUYECKOM SHEPTruu CUCTEMbI MAaTEPHAIIbHBIX TOUEK: B
NCO AEkua = Al + A2 + ...

1.4.7

HOTCHHI/IaﬂbHaﬂ SHEPTHUA: IJIA NOTCHUHUAJIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

IloTeHumanpHas YHEPrUst MATEPUATIBHOM TOYKH B OJJHOPOIHOM I10J1€
TSKECTH:

EHOTeHu = mgh

[ToTenmanpHas SHEPTUS yOPYro a1eOpMUPOBAHHOTO TEJa:

kx?
EHOTeHu = T

1.4.8

3aKOH HN3MCHCHUA U COXPaHCHUA MeEXaHNYECKON OHCPIUu:
Erex = By + Emre:—m-.
B IICO AE,ex = Ascex senoresn. cans
B IICO AE,x =0, eCII Agcex menoresn. cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI
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FapMOHI/IquKI/IC KOJIeOaHHS MaTCpHaHBHOﬁ TOYKH. AMHJ’II/ITy,Ha u (1)21321

Koniebanuii. Kuaemarmnueckoe oImcanue:




x(f) = Asin( ot +o, ).
v, () =x/.
a(f=(v ), =—o'x)=a +a'x=0,
IJI€ X - CMCIIICHUE U3 PABHOBECHSI.
JlnHaMu4yeckoe onucaHue:

ma, = —kx rae k = mw? D710 3HAYMT, YTO
F, = —kx.

OHepreTuyeckoe ONMCaHNue (3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPTun):

”H+£_”iﬁm_k’4 _

2 2 2 2

CBs3p aMIUIUTYZbl KOJIEOAHMM CMEIIEHHS MAaTepUaIbHOW TOUYKU C

AMININTYyAaMU Kosebanuii eé CKOPOCTH U YCKOPCHUS:

Upe =04, a_ =04

152

ITepuon 1 yacToTa KojeOaHUN:

Hepﬂoz[ MaJIbIX CBO60,I[HLIX KOJIEOAHNHM MAaTEMAaTHYECKOTO MasiTHUKA:

T=2?EJI
g

[Tepuon cBOOOIHBIX KOeOaHUI MPYKUHHOTO MAasiTHUKA:

m
T =21 |—

I's
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Breinyxaennsie konebanus. Pesonanc. PezonancHas kpusas

154

[Tonepeunsie U po10IbHBIE BOJTHBI. CKOPOCTh PAaCIIPOCTPAHECHUS U AJINHA

BOJIHBI:
v

A=vT =-

v

WnTepdepenius u qudpaxus BOJIH
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3Byk. CKOpOCTh 3ByKa

MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ®U3UKA




Mopaenu cTpoeHHMsi Ta3oB, JKUIKOCTEH ©  TBEpAbIX Ten. [lycth
TepMOJAMHAMUYECKasi cucTeMa (Teso) cocTouT U3 N 0JJMHAKOBBIX MOJIEKYJ.

Torz[a KOJIMYECTBO B€HICCTBA

N m
2.1.1 v="_"rre
Ng u
N, —uucino ABorajapo, M — Macca CUCTEMBI (Tena),
[ — MOJISIpHAsI Macca BeIecTBa
2.1.2 TemnnoBoe IBM)KEHHUE aTOMOB M MOJICKYJI BEIIIECTBA
2.1.3 BsaumMozeiicTBie yacTuIl BelecTsa
2.1.4 Huddysus. bpoyHoBckoe 1BHKEHHE
215 Monens uneanpaoro raza 8 MKT
CBsi3p  MEXIy [JaBleHUEM U CpEAHEW KWHETHYEeCKOW SHepruei
MOCTYNATEILHOTO TEIJIOBOTO JIBMDKCHUS MOJIEKYJI HUACALHOTO rasa
(ocHoBHOe ypaBHeHue MKT):
p=-mnv’ znifm"“u‘ 20z
= — o, = — - = — - oo
3 3 L2 3
2.1.6
rae MO — macca OJJTHOI MOJIEKYJIbI,
N
n=—
vV
N- KOHIIEHTPAIU MOJIEKYT
2.1.7 AoOcomoTHas Temriepatypa: T =t+273K
CBs3p TemmepaTypel Tra3a CcO CpeJHell KUHETHYeCKOM sHepruei
MOCTYMATEeNFHOTO TETJIOBOTO ABM)KEHUS €r0 MOJIEKYII:
{ 2
— |my 3
L2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOTUHAMUKE:




(Vpaprerne Merrereesa — Kiareipora
| BelpaskeHHe [V BHYTPSHHEH JHEPIHH

VpaeHeHne MeHzneneera — KianelipoHa (IpHMeHHMEIE (opy

3AIICI):

oV =""RT =vRT =NkT, p=P*L

M H

BrlpaskeHIe 114 BHYTPeHHel 3HepII 0XHOATOMHOIO HIIeATbHC

raza (IIpHIIMeHIIMEBIe (JOPMEI 3aIIIICH):

L‘=%vRT =%MCT 3 MR —ve, T = %pV

2L

2.1.11

3aKkoH ,Z[aJII)TOHa AJI JaBJICHHUA CMCCHU Pa3pCiKCHHBIX Ia30B!:

p=p1t+p2t..
N3omporieccrl B pa3pe’keHHOM Ta3e ¢ MOCTOSHHBIM unciaoM Mosekyn N (¢
HOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepma (T = const): pV = const ,
uzoxopa (V = const):
P — const
T
2.1.12 n3obapa (p = const):
%4
— = const
T
I"'padmueckoe npeacrasiaeHre uzomnpoieccos Ha pV-, pT- u VT- quarpammax.
OO0beaMHEHHBIN ra30BbIi 3aKOH:
4
p? = const st TOCTOSIHHOTO KOJIMYECTBA BEIIECTBA V.
HacplenHsle W HEHaCHIIEHHBIE TMapbl. KadecTBeHHas 3aBHCUMOCTh
2.1.13 IUIOTHOCTH W JIaBJIEHMsI HACBIIIEHHOTO Iapa OT TEMIEpaTypbl, HX

HE3aBHCUMOCTh OT 00BbEMa HACKIILIEHHOTO Mapa




BrnaxnocTs Bo3ayxa.

OTHOCHUTEIbHAS BIIAXKHOCTD:

2114 D@ Prapa(T)
P PraconanaraT)  Pracunsaara (D)

N3MeHeHue  arperaTHbIX  COCTOSIHMM  BEIIECTBA:  HMCHApPEHHUE U
2115 KOH/JICHCAIIUS, KUTICHUE JKUJIKOCTH

WN3meHenne  arperaTHbIX  COCTOSIHMM — BEIIECTBA:  IUIABJIEHHWE U
2116 KpUCTAILTU3AIUS
2.1.17 [TpeoOpaszoBanue sHEPTUH B (PA30BBIX MEPEX0Oaax

2.2 TEPMO/IMHAMUKA

2.2.1 TemoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BHyTpenHsis sHeprus

Temonepenadya kak cnocod UW3MEHEHUsT BHYTPEHHEW JHepruu 06e3
223 coBepieHus padoThl. KOHBEKIHSI, TETUIONPOBOAHOCTD, U3JIyUCHUE

KosmnuecTBo TEMNOTHI.
224 VY nenpHas TEIIOEMKOCTH BEIIECTBA C:

Q = cmAT

VY nenpHas TemoTa napoodpaszosanus L: Q = Lm.
2.2.5 VY nenpHas TeruioTa miaBineHus A Q = Am.

Y enbHas TEIUIoTa cropanus Torea g: Q = gm

DneMeHTapHas paboTa B TEPMOJIUHAMUKE:
226 A=paV

Brrancnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMmme
IIepBblii 3aKOH TEPMOJAMHAMUKU:
Q12 =AUy, + A1y = (U — Uy) + Ap
2.2.7
Anna6ara:
Q12 =0= Ay, = (U; —Up) = AUy,

2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumble nporeccs

[Ipunuune! aeiictBus Ternossix MamuH. KITI;
229 n=“1ﬂm =-m_|-m| _0w|

O, O, @)

ZUHATD ZOHATD X HATD




2.2.10

MakcumanbHoe 3Hauenue KII. [{ukin Kapho:

T .. —-T
mﬂrnznl{mz HW‘PT mzl_rmut

marp Tm

2.2.11

YPaBHeHI/Ie TEIJI0BOro OanaHca:

Q1 +0Q;+0Q3+...=0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

DnekTpu3anus Tea U e€ MPOosSBICHUS. DJeKTpUdecKuid 3apsia. [[Ba Buma
3apana. OJEMEHTApHbIA 3JEKTPUYECKUN 3apsid. 3aKOH COXpaHEHUs

SJICKTPHUYCCKOTI'O 3apAaga

3.1.2

BzaumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C AUAIECKTPUUECKON TPOHUIIAEMOCTHIO

&

q,

F:k|*?1|'|?z _ 1 _|"'.;"1|'1
&1 4mes, 17

3.13

Onekrpuueckoe nojie. Ero aelictBue Ha 3J€KTPUUECKUE 3apsbl

3.14

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpoGan?l

ITone Toueunoro 3apsaa:

OIHOPOJHOC IT0JIC:

-

E = const KapTuHbI TMHUI HANPSHKEHHOCTU ATUX TOJIEN

3.15

IToTeH1IMaIBHOCTH QJICKTPOCTATUYCCKOT'O ITOJIA.

Pa3HOCTh MOTEHIMATIOB U HANPSHKEHUE:
A1z = q($p1 — P2) = —qAp = qU.

IloTenunanbHas OHEPIuAd 3apsaaa B 3JICKTPOCTATUYCCKOM ITOJIC:

W =q¢




A = —AW lloTteHuua 31eKTpOCTaTUYECKOTO MOJIA:

CBs13b HANPSDKEHHOCTH TIOJISL U PA3HOCTH IMOTEHITHAIIOB JIJIsl OJTHOPOIHOTO
anekTpocrarndeckoro mossi: U = Ed

3.16

[TpuHIMI CyNEPHO3UIINH SIEKTPUUECKUX TOJICH:

- -

E =E1+E2+,¢ =¢1+¢2+

3.1.7

ITpoBOHMKH B 3I€KTPOCTATUYECKOM TOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJHUKA

E+ = 0 BHYTpH U Ha TIOBEPXHOCTH MIPOBOJHUKA ( = CONSt

3.18

I[I/IBJ'ISKTpI/IKI/I B QJICKTPOCTATHYCCKOM II0JIC. I[I/IBJ'ICKTpI/I‘leCKaH

MMPOHUIACMOCTDb BCUICCTBA €

3.1.9

Konpnencarop. DinekTpoéMKOCTh KOHICHCATOPA!

q
C=—
U

BJ'ICKTpOéMKOCTL IIJIOCKOI'O KOHACHCATOpa:

£gpS

d

3.1.10

Hapaﬂneanoe COCIMHCHNEC KOHACHCATOPOB!:

q=1q + q2+...,U1 = Uz =---'Cnapam1 - Cl + C2+
HOCHeHOBaTeHBHOC COCAUHCHUEC KOHACHCATOPOB:
1 1 1

U=Uit Uz @y =Gz = — = bt
nocn

3.1.11

3Hepr1/151 3apPsZKECHHOI'0 KOHACHCATOpA:

U CU? 2
W= _ &
2 2 2C

3.2

3AKOHBI TTIOCTOSAHHOI'O TOKA




3.2.1

Cuna Toka:
1=2q
At|,, 0

IMocrosauseiil TOK: | = const

s moctosiHHOTO TOKa = It

3.2.2

VY cnoBuS CyIecTBOBAHUS IEKTPUIECKOTO TOKA.
Hanpspoxkenne U u OJIC E

3.2.3

3akon OMa 11 yyacTKa Lenu:

I_U
"R

3.24

BJ'ICKTpI/I‘IeCKOG COIIPOTUBJICHHC. 3aBHCHUMOCTD COIIPOTUBJICHHUA
OOHOPOJHOI'0 MpPOBOAHHMKA OT €ro OJIWHBI W CCUCHUA. Y nenpHOE

COIIPOTHUBJICHUC BCIICCTBA.

l
R=‘D§

3.25

Hcrounnku Toka. /C ucTOYHMKA TOKA:
_ ACTOpOHHI/IXCPUI

E =
q

BHyTpeHHee conpoTUBIIEHNE HCTOYHHUKA TOKA

3.2.6

3akon Oma Juig MONHOM (3aMKHYTOM) anekTpudeckoi nenu: E = IR + 1Ir,

OTKyJa

E.r
= R

3.2.7

[TapatenpHOE COEAUHEHNE TPOBOJIHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
RnapaJm Rl RZ

HOCHCHOB&TCHBHOC COCAUHCHUC ITPOBOJIHUKOB:
U=Ul+U2+.,11=12=.,
RHOCJI = Rl + R2+




3.2.8

Pa6ota snekrpuueckoro Toka: A = UL,
3akon Jxxoynsa — Jlenna:
Q = IRt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t

3.2.9

MOUHOCTB 3JIEKTPUYECKOTO TOKA!

TemioBast MOILHOCTD, BbIJIEIsIEMAsi HA PE3UCTOPE:

P=PrR=2 =
R

MoIIHOCTh UICTOYHHKA TOKA:

P =—==m|  _F]
At |,

3.2.10

CBOOOIHBIE HOCHUTENHM DJIIEKTPUYECKHX 3apsoB B  IMPOBOJHMKAX.
MexaHu3Mbl TPOBOJIUMOCTH TBEPIBIX METAJUIOB, PACTBOPOB U PACIJIaBOB

SJICKTPOJINUTOB, I'a30B. HOJIyrIpOBOI[HI/IKI/I. HOJ’IyTIpOBO)IHHKOBBIfI AUOJ

3.3

MAT'HUTHOE IT1OJIE

331

MexaHnueckoe B3aMMOJEHCTBME MarHuTtoB. MarmutHoe moisie. Bektop

MarHuTHOM MHAYKIMHU. [I[prHINN cynepno3uiuyn MarHUTHBIX TOJICH:

B = Bl +B2+

JInaum HHIAYKIOUW MAarHUTHOT'O ITOJIA. KapTI/IHa JIMHUH WHAYKOUU MaroHuTHOIO

I10JIA ITOJIOCOBOI'O 1 HOI[KOBOO6pa3HOFO IOCTOAHHBIX MarHuTOB

3.3.2

OmngIT apCTCI[a. MarauTHoe IoJie MMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUK
HHAYKOUW MAr"iuTHOroO 1oJid JJIMHHOIO IMpsAMOro IpOBOAHHMKA H

3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJJHHUKA, KATYIIIKHU C TOKOM

3.3.3

Cuna Amnepa, e€ HallpaBJIEHHUE U BEJIMYUHA!

F, = IBlsina, rae 0. — yroy MeX1y HalpaBI€HUEM IIPOBOJIHUKA

u BeKTopom B




Cuna JlopeHiia, e€ HanpaBJI€HUE U BEJIUYUHA:

Fjiop =| q | vBsin rae o — yron Mexay Bekropamu V u B

3.34
JIBuKeHHE 3apsHKEHHON YaCTUIIBI B OJHOPOJHOM MAarHUTHOM TIOJIE
3.4 OJIEKTPOMAT'HUTHA S MHAYKIIA
IToTOK BEKTOpa MarHUTHOW MHIYKLIMHU:
® = B,,S = BScosa
3.4.1
3.4.2 SIBnenue sanexkTpomariuTHOM uHAYKIMU. D/1C nnaykuuu
3aKoH 3MeKTpoMarHuTHOM uHaykiuu dapaes:
3.4.3 E = _@ :—(IJ;
Ar Af—0
O/IC MHAYKIUK B TIPSIMOM TIPOBOIHHUKE JUTHHOM |,
JBUKYIIEMCS] CO CKOPOCTHIO
v
3.4.4
(wll

B OJIHOPOJHOM MarHuTHOM Iosie B:
| E; |= Blvcosa , T1ie 0. — yroll MeXay BeKTopoM B 1 HopMainbio

>

N K IJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

luv

| E; 1= Blv




345 [TpaBumno Jlenma
NHAyKTUBHOCTD:
L= % mwm O = LI.
3.4.6 Camounnykuusi. 9J1C caMOMHAYKIWHA:
A
S EL ~
—)
DHeprusi MarHuTHOTO TIOJIsI KATYIIKHA C TOKOM:
LI?
3.4.7 =—
Wi, >
3.5 SJIEKTPOMATI'HUTHBIE KOJIEBAHIM S 1 BOJIHBI
Konebartenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUS B
UJeaTbHOM K0JIeOaTeIbHOM KOHTYpE:
[a() =G ensin( ot + o)
L’ff] =g, =0oq, cos(wt +oy) =1 cos(ot +q))
351 ®opmyina TomcoHna:

T = 2nVLC , oTKyna

CBs3b AMIUIMTYbI 3apsga KOHACHCATOpa C aMHHHTYHOﬁ CHJIbBI TOKa IIpH
CBO60I[HLIX QJICKTPOMATrHUTHBIX KOoJIcOaHHSIX B nacajibHOM KoJie0aTeIbHOM

3.5.2

KOHTYpEC:
_ Lo
gﬂu}: -
o
3aKOH COXpPAaHCHUS SHCPIUU B UJICATIbBHOM KOHe6aTeHBHOM KOHTYpC:

3.5.3

BrinyxaeHHbIe 3JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc
notpebaeHue

354

Ilepemennbii  TOk. [IpomsBonacTBO, mepemada W




AIEKTPUYECKON SHEPTUU

cut LI* cu? LI’
+ = = X = const.
2 2 2 2

CBolicTBa OJICKTPOMAardHuTHBIX BOJIH. Bzanmnuas OpHUCHTAlHsA BCKTOPOB B

AJIEKTPOMATrHUTHOM BOJIHE B BaKyyMe:

3.55
E1lBlc
356 [IIkaya 31€KTPOMarHUTHBIX BOJIH. IIpuMeHeHne 31eKTpOMarHuTHEIX BOJIH
B TEXHHUKE U OBITY
3.6 OIITHUKA
36.1 IIpsMonuHetHOE pacnpoCTpaHEHUWE CBeTa B  OJHOPOIAHOM  cpexe.
Toueunslil ucrounuk. Jlyu cera
3aKOHBI OTPaKEHUS CBETA.
a=pf
3.6.2
alp
FORLTLLTTTT
3.6.3 [TocTpoenne n300pakeHHI B TUIOCKOM 3€pKajie
3aKOHBI IPEJIOMIICHUS CBETA.
IIpenomnenue ceera:
nysina = n,sinf.
AOGCOIOTHBIN MOKa3aTesb MPEJTOMIICHHUS:
c
Nage = —
abc v
3.6.4

OTHOCUTEIBHBIN MOKa3aTeIb IPETOMIICHUS:
n, M

ng v

nOTH

n

n

Xox 1ydeil B mpu3Me.




1||-"'1 = 1'2 - .ir.i'].}.l = .”2}.2

CooTHOIIICHME YacTOT M COOTHOIICHUE OJIMH  BOJIH IIpU MEpCXOonc

MOHOXPOMATHYECKOI'0 CBETA 4YCPEC3 IpaHHly pasgcia ABYX OIITHYECCKUX

cpen:

3.6.5

n,<n; m,

n

aup

[TonHoe BHYTpEHHEE OTpaskeHHE.

IIpenenbHbIi yro MOJIHOTO BHYTPEHHETO OTPasKEHUS:

. 1 n;
Sinay, = =—
Noru nq

3.6.6

C06Hpa}omne h paCCCHUBAIOIIUC JIMH3BI. Toukas nuH3a.

pacCToOAHUEC U OINITUYCCKAd CHUJia TOHKOM JIMH3EL;

DokycHOE

3.6.7

dopmyna TOHKOM JIMH3bI:

Q|
A=
ST

VYBenuuenue, JaBacMoe JIMH30M:

h 11l
[=—=—
H d

H F

F\ h
f

e

B cnydae pacceuBarolen JIMH3bL:

3.6.8

1
D F=—=0,
0= DO

~

T =
~|




Xox ny4a, IpOLIEALIEro JIMH3Y M0J IIPOU3BOJIBHBIM YIVIOM K €€ IVIaBHOU
onTtu4eckoil ocu. [locTpoeHne M300paKEHU TOYKH M OTPE3Ka MPsSIMOi B

coOuparoIMX 1 pacCEeUBAIOLINX JIMH3aX U UX CUCTEMAX

3.6.9 doTtoanmnapar Kak onTuyeckuii mpubop. ['ma3 kak ontuveckas cucrema
Wutepdepenus cBera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS HAOIIOICHUS
MaKCUMyMOB M MUHUMYMOB B HMHTEP(EpPEHLUOHHOM KapTHHE OT IBYX
CHUH(A3HBIX KOT€PEHTHBIX HCTOUHHKOB:
M.
3.6. MAaKCIIMYMEI — A=2m =, M= 0,£1,£2. 3 .,
vl
MITHIIMYMET — A=(2m+1)—, m=0,£1, 2 +3__
2
Hudpakmust cBera. [udpaknuoHHas pemérka. YCIOBUE HAOIIOACHUS
IJIABHBIX MAKCUMYMOB IIPM HOPMaJIbHOM I1aJI€HUM MOHOXPOMAaTHYECKOIO
3.6.11 CBeTa ¢ JJIMHOM BOJIHEI A Ha PEUIETKY C IEPHUOIOM d:
dsing,, =mim=0,+/-1,+/-2,+/-3,..
3.6.12 Hucniepcust cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
411 ['unore3a M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
®otoHbl. JHEprus GoToHa:
E=hv= he _
= hy = 7 =p
4.1.2 Nmnynse ¢oToHa:
_E _h h
p= c ¢ A
4.1.3 ®otorddext. Onpitel A.I'. CtoneroBa. 3akoHb! poTod3ddexra
VYpaBHenue DifHmreitHa 11 GoTodddexTa:
414 Ecl)OTOHa = ABbIXOﬂa + EKHHmaxr rae,

hc
ECl)OTOHa =hv = 71




ABbIXOﬂa = hv

Kp — A_Kp
2
mv max
Eunmax = 2 = eUsay
JlaBneHue cBerta.
415 JlaBieHMe cBeTa Ha TMOJHOCTBIO OTPAXKAIOIIYI0 ITOBEPXHOCTh M Ha

IMOJIHOCTBIO IMOTJIOIIAIOINYIO ITOBECPXHOCTDH

OU3NKA ATOMA

421 [Inanerapnas mozens aToma

[Toctynarel bopa. M3nyuenne u mornomeHue (GOTOHOB NpH IMepexojie
aToMa ¢ OJIHOTO YPOBHSI SHEPIUU Ha JPYToi:
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JluneituaTeie CIIEKTPHI.

CriexTp ypOBHEH 3HEPTUU aTOMa BOAOPOIA:
4.2.3

E,="2%8 123
n
OU3NKA ATOMHOI'O APA
431 Hyknonnas wmopgens sapa [eiizenbepra — HMBanenko. 3apsa  snipa.
MaccoBoe uncio sapa. M3otonst
PannoakTHBHOCTS.
Anbda-pacnan:
SX—>35 Y+ JHe
bera-pacnan.
OneKTpoHHBIN B-pacnai;
4.3.2

A A 0~
XY+ je+v,

[To3utponnslii B-pacnan:

A A Oz, .,
s X—=70Y + €TV,

I'amma-n3nydenue




3aKOH paJIMOaKTUBHOTO pacraja:
-t

N(t) = Ny * 2T
4.3.3
[Tycth M — Macca paAMOaKTUBHOTO BellecTBa. Toraa
—t
m(t) =mgy* 2T
4.3.4 Snepuble peakuuu. Jlenenne u CMHTE3 SAEp




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Guzuka; yriyonennoe ooyuenue 11 kiace/ KacbsiHo B.A. Ob1iectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 0OIIECTBO
«3narensctBO «lIpocBemienue» 2024r

dwusuka; yrimyoneaHoe nydenue 10 kimacce / Kacssaos B.A. OO0 "Jlpoda",

AO "N3patensctBo "l[IpocBemenne"2024r

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
®usuka A.Il. PeimkeBud 3amaunuk 10-11 knacc OOO "dpogda"
Coopnuk 3anay no gusuke 10-11 kinace /I'.H. Crenanosa, AO "NU3naTenscTBO

"IIpocBemienue"

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET
Poccuiickas anextponHas mikoia https://resh.edu.ru/ , IIOK Most mikona

https://myschool.edu.ru/, Perry ET'3, OI'D https://phys-ege.sdamgia.ru/
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