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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOW 00pa3zoBarenbHON mporpaMmsbl, mpeactaBieHHbIXx B @I'OC COO, a
Takke ¢ yu€ToMm denepanbHON paboueil mporpammsl BocnuTanus W Konnenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COICPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEM  0Oydaromuxcs.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBiICHUE O LENAX, COJEpKaHUH, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOUIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM YpOBHE.

Nzydyenne kypca (U3MKH YriayOJIEHHOTO YpPOBHS MO3BOJSIET pealn30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJIbHBIX M TBOPUYECKMX CIOCOOHOCTEH KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHS 00pa3oBaHUs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O0pa30BaHMUA MO pPa3lIMYHBIM  (PU3HUKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mo (QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/IOJIOTUYECKON OCHOBOWM il  pa3pabOTKu TpeOOBaHWM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHMs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma o Gpu3MKe BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YriayOnEéHHOM
YPOBHE, B TOM YHCJI€ PEAMETHBIE PE3YJIbTaThI 110 roj1aM 00YyUEHHUS;

cojJiepKaHue yueOHOoTro npeaMera « Du3ukay Mo rojaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEEeT NPUMEPHBIA XapakTep U MOXKET OBITh
WCITOJIB30BaHA YUUTEISIMU (DU3UKHU JUTsI COCTABIICHUS CBOUX pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY yUHUTEIEH U
MPEAOCTaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIIOBUU
cOXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpy»katomieM mupe. LLKompHBINH Kypce GU3UKH — CHCTEMOOOPA3yOIMU
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep M OypHOE pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepuajioB C 3aJlaHHbIMM CBOWCTBaMHU. M3yueHune
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBAaHHE YMEHUN MPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUHM C HEM KypC SBIIIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOUAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymmum B Kypce sBseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPeaIosaracT HCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIUana (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM oOOLIECTBAa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTpOOIeMamu.

Hoes npuknaonon nanpaeiennocmu. Kypc usuku yriny0iaEéHHOTO ypOBHS
IIPEAIoaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3ToM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue cojiepKaHus IPOTPpaMMbI TI0 PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
NPUHLINAINAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. s ¢usmku peanuzanus 3THUX
IPUHLIUAIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITENILHOTO HKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa ydeOHOro mpouecca. s yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHHMYECKOTO 3KCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YYCHWUYECKHE ONBITHl TMPU H3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anudud (PU3MYECKOrO0 TpakTHKyma. B mepBoMm ciydae
MPaKTUKyM MpoBoAuTcs 160 B koHie 10 u 11 kimaccoB, mub0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom monm pabortamu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE UCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BUIa O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHYECKOro HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IWHBIM MepedHeM. Bribop
TEMATUKH JJIS 3THX BHJIOB YUCHHYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TTOYPOUHOTO
IUTAaHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipum sToM obecneunBaeTCs
OBJIAJICHNE OOYYaIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUsI, UCCICAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYHH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX THITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3WUYECKON MOJEIbIO, TTO3BOJISIONINE MPUMEHSITh
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasiena Kypca, TaKk U
WHTErpUpys NMPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MIPUOPUTETOM SBJISIFOTCS 3aJjaHUs Ha OOBSICHEHHE/NpeICcKa3aHue IPOTEeKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYAIMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHIO Y4eOHOTO IpoIiecca Kypc (PU3HKHU YIIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHET0 OOIIET0 00pa30BaHMs JOJKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT W paboOT MpakTUKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBanue (opMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MIEPCUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICIOBAHMUSI  M3y4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOECIICUMBACTCS B pacuére



OTHOTO KOMIUJIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKne KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4YeHUS] PUUKHU B OOIIEM 00pa30BAHUHU SIBIISIFOTCS:

dbopMHpOBaHWEe WHTEpPECa H CTPEMJICHUS OOYYarONIMXCS K HAYYHOMY
W3YUYCHHUIO TPUPOJBI, Pa3BUTUEC WX HMHTEIUIEKTyaldbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAy4YHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PCHUSI KaK pe3ybTaTa M3yUEHHUS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUNU O poiau (U3KMKU ISl Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANbHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecreunBaeTCsl PEIICHUEM CIEAYIOIMUX 3a/ady B
MpoIiecce u3yueHus Kypca (U3uKU Ha YPOBHE CPEIHETO OOIIEero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYlO  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPO(PU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bU3MYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nueckoil MOAENbI0, 3a/ay, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3JaHUE
dbuznyeckoil MoJeNnu, aJeKBaTHOW YCIOBUSAM 3aJlayd, B TOM YHCIE 3ajay
WHXXEHEPHOT'0 XapaKTepa,

NOHUMaHuEe (U3MYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOILECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPENy;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3NYeCKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanuu HHpopMaluuy,
ONpeIeNICHHS TOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM IS PA3BUTUS YMEHUW NPOECKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCCHOHANBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» HAa YpOBHE CpEIHEro OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYaIOIIMMUCS, IUIAHUPYIOIMIMMHU MPOJOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (DPU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOnE€HHBIN ypoOBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMO3HaHus Npupojsl. HabmrogeHue u
HKCIIEPUMEHT B (pU3HKeE.

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

[TorpemHoct  u3MepeHuid  (HU3UMYECKUX  BEIUYUH  (a0CONIOTHAs |
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TpaHUIlbl €ro npuMeHuMoctu. dusndeckas
TEOPHSL.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpsKEHUS B 1ENU TMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoH naboparopueil no ¢usuke. [Ipumepsl nzmepeHus
(bU3UYECKUX BEJIMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHHe. OTHOCUTETBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1Ja4l MEXAHHUKHU.

Paguyc-BekTop MarepuajbHOW TOYKH, €r0 NPOEKIUM Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKUHUH HA OCU CHUCTEMbl KOOPAMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATBLHONM TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHOE MajeHue. YCKOpEeHHEe CBOOOAHOTO majeHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJI YIJIOM K TOPHU30HTY. 3aBHCHUMOCTH KOOpPIMHAT, CKOPOCTU H
YCKOPEHHS MaTepUATbHON TOYKH OT BPEMEHH M MX TpaduKy.



KpuBosmHenHoe  nBWKEHME. J[BHKEHHME  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas WU JUHEWHass CKOpocTh. llepmon u yactora oOpalieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAIBHOE), KAacaTeNbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOMCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCYETa, WIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0ObI uccneI0OBaHusl IBUKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO34yX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE NIyTEW, TPACKTOPHUHA, CKOPOCTEW IBMKEHUS OJHOIO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

M3yuyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpeHHsI MpU MPSIMOJIMHENHOM PAaBHOYCKOPEHHOM JBUXECHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (pEKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3ydenne naBWXKEHUS Tejla, OpPOIIEHHOrO0 TroOpu30HTalbHO. I[IpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIHMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TEJIa.

W3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSSHHOW [0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumanpHble cuctemsl oTcyéTa. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmUpoOTHl. J[BH>KEeHUE
HEOECHBIX TeN U uX CIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmudeckast CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKCHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHHME  PaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHUCTBUSA TEI.

N3mepenue macc 1o B3auMoAeHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTA/ICHUH.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit saxcnepumenm, nadopamopnoie padomul, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU JBHKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAaccChl.



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

V3y4yeHne MBHIKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOH depes
JErKuii OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs Opycka MO HAKIOHHOM MJIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

Ab6comotHo TBEpHoe Tenmo. llocTymarenbHOoe W BpallaTeNbHOE IBUKCHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCUTEIBHO OCHM BpauieHus. llnedo cuisl.
CnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y cii0oBus paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACUYET CUJIT YIIPYTOCTH.

N3ydenne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPBHI.

Tema 4. 3axkonsl coxpanenusn 6 mexaHuke.

Nmnynec MaTeprualibHOM TOYKH, CUCTEMbI MaTEPUAJIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MAaTEpPUAIBbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

Nmmynbe cUiibl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomMeHT umiynbca mMarepuanbHOM TOYKHM. [IpencraBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckass 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW SHEPTUU MATEPUATBHON TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[TorenuumanbHast SHEPTUS yrnpyro jaepopmupoBaHHON NpyxkuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE m1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHrne bepHyinmu U1 MACAIBHOM JKMIKOCTH KaK CIEIACTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKOW JHEPTHH.

TexHuyeckue yCTpoMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mMepeHne MOITHOCTH CHUJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUU PadOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHOM SHEPIHi IIpH
JEWCTBUY HA TEJIO CUJIBI TSKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teja 1o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIIS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TPEHUS.

Omnpenenenue padOThl CHIIBI TPEHHUS NP JABMXKEHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uka 4 TEpMOJUHAMUKA.

Tema 1. Ocnoébl MONEKYAAPHO-KUHEMUYECKOU meopuu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KuHeTnyeckor Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YacTHI] BellecTBa. Moaenn CTpOEHHs TIas3oB,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekya (aromoB). KommuecTBo BemiecTsa.
[TocrostnHass ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMmepenus. [llkama
temneparyp Llenbcus.

Mopenbs HaealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHULBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporeccol B
UJCabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
Mpe/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIQy JIaBJ€HUEM U  CPEIHE KUHETUYECKOW  3Heprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJl HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBsi3p a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHL.

TexHHYeCKHEe YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMaTEePUaJoB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHL] BEUIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYIJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnrogenue u vcciieoBaHUuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHE MEXKTy TOpsiuei U X0JIOJHOM BOJOM.

N3yueHue H30TEpPMUYECKOTO Mponecca (PeKOMEHAOBAHO HCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yyenune n30X0OpHOro mpoiiecca.

N3yuenune nzobapHOTO Mporecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIIHUX YCIOBUM JJid
TEPMOJIMHAMUYECKON CHCTEMBbl. BHENIHNE 1 BHyTpeHHUE napaMeTpsl. [lapamerpol
TEPMOJMHAMHYECKON CHUCTEMBbI KaK CPEJIHHE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mogens uaeanbHOr0 ra3a B TEPMOJMHAMHKE — CHCTEMa YpaBHEHMII:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTruy OJHOATOMHOTO UJEaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennomepenada  kKak  crmoco0 — W3MEHEHWS  BHYTPEHHEW  DHEPTUH
TEPMOJMHAMHYECKON  cUCTeMbl 0Oe3  coBepuieHuss pabotel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYECHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maliepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiumuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KonnuectBo
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTpPEHHEH  SHEpPruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHA JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Teja K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHume! nectBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCMOJb30BAHUS TEIUIOBBIX JBUTraTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKUE MPOILIECChl: XOJOAWIHHUK,
KOHJUITMOHED, JU3CNbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHUE CBEPXHU3KUX TEMIIEpATyp, YTUIM3AIUS «TEIUJIOBBIX» OTXOJOB C
MCIIOJIb30BaHMEM TEIUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyecKoM pacIIupeHuu.

Bo3nymHoe orauso.

CpaBHeHUE yAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHHS] BHYTPEHHEH YHEPTHUH.

HccnenoBanue aguabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO mpouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHueHcamwus. lcrmapeHue W KulleHWe. Y AelbHas
TEIJIOTa Mapoo0pa3oBaHU.

HacelllleHHbIE W HEHAcChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIUIOTa IUIABJICHUS.
CyOnumariusi.

Hedopmanuu tBEpOro Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacumpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3oBbIX MEPEX0ax.

VYpaBHEHHUE TEIIOBOTO OajaHca.

[ToBepxHocTtHOe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUSI.
Kanumsipasie siBienust. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLTbI, COBPEMEHHBIE MaTEepUAIbI.

Hemoncmpauuu.

TerioBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnienue nmpy noHM>KEHHOM JTaBJICHHM.

N3MepeHne cuiibl HOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITHI C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHus.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHNs BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHON TEMIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACHIILICHHBIX MTAPOB.

H3mepenne abCOMIOTHOW BIIQXXHOCTH BO3JyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3nHOBOro  oOpasua  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTAPHBIN JJICKTPUYECKUM 3apsifl. 3aKOH COXPAHECHUS AJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUIECKUE 3apsIbl.

HanpsokéHHocTh  anekTpuueckoro  mnosis.  [IpoOueiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OQHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH NMOTEHIMANIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAIIOB ISl AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOrO, TaK u
HEOHOPOJTHOTO).

[IpuHIMIT CyNEPHO3ULINU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JUHUN HanpsLKEHHOCTHM JTHX TOJIEH U
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

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

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JICHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAgu
IUIACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKmMuUKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

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

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH ITOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEILHOM COSUHEHUH KOHAECHCATOPOB.

HccnenoBanre paspsga KOHAESHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cwuita Toka. [TocTosiHHBIN TOK.

VYcnoBust CylmeCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsiokenue U u D]1C é.

3akod OMa U1l y4acTKa 1EMH.

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

IlocnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX nekTpuueckux 1eneil. [Ipasuina Kupxroda.



Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenna.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/sieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3MepeHure Cuilbl TOKa U HaIPSKEHMUS.

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

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTHUBIICHUS MPU TTOCTOSIHHOM
HaIpPsHKEHUH.

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

CrnocoObl coelMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY IMOJIIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenune yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKa OT HANpPSOKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus ammnepMerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTH COINPOTUBIECHUS METAIOB OT
temrnepatypbl. CBEpXIPOBOIUMOCTb.



DneKTpuYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToaynpOoBOIHHKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJIMUTAX. DJIEKTPOJUTHYECKAs AUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajnes s AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuuneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyecknue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UuCTOp, (HOTOAUON, CBETOJMOM, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa U NpOBOJAUMOCTb BO3IyXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHne 3apsiaa OJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nvecKuil MPaAKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMUMH.
O1neHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(bu3MUeCKUX BEIUYMH, NPOBEPKA NPEIJOKEHHBIX THUNoTe3 (BbIOOp H3 padorT,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

MesknpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypCamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, CEAZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SBICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MUecKass BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbBIE MPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpemsl,
yTUIN3alusg OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKH «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHIECKAS AUCCOIIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodbpa3oBaHue ABUKEHUN C HCHOJIb30BAaHUEM MEXAHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLHUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTIOJIh30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), JBHUTaTEeb BHYTPEHHETO
CropaHus, napoBasi TypOHHA, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJ[yYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHallOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTyTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMmKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHIYKIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHMUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

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

MarunutHoe 1nose B BeuiectBe. @eppoOMarHeTHKy, napa- u JuaMarHeTUKHU.



TexHuueckue YCTPOfICTBa N TCXHOJIOTMYCCKHUC TIIPOHCCCHI: IPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MardHATHOTO  TOJISL  MOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nvuHUI MarHuTHOM MHYKIMU MOJIS IJTMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJAHUKA, KATYIIKHA C TOKOM.

B3anmoeiicTBruE IBYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JeiictBrue cumbl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUKEHUS MMy4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanrie MAarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBONUCTB PeppOMArHeTUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMmrepa.

N3ydeHnne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpenerneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InekmpomazHumuas UHOYKYU.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uaaykuuu. OJIC wuHAyKUMU. 3aKOH 3JIEKTPOMAarHUTHOM uWHAykiuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIUTa OT JICKTPU3ALMH TEJ MPU JABUKEHUU B MATHUTHOM T0JIC
3eMJIu.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWH.

Uccnenosanne 3aBucumoctd OJC UHAYKUMH OT CKOPOCTH HU3MEHEHUS
MarHuTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHOMN) TPyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenne MHIYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOMHIYKIIHAH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znea S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. KuHnemarnueckoe U JUHAMHYECKOE OIHMCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOJHBIX KoJieOAHMIA
MaTeMaTU4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pezonanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJI€OaHUS.

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

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH NIEPUOJIA MANbIX KOJIEOAaHUM Tpy3a HA HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

HccnenoBanue koyiebaHUMM Tpy3a Ha MACCHUBHOM TMpPYXKHHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHPHON MOJICIIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMI HUTSIHOTO U MPY>KUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ K0JeOaHN Ha yIPyTroM IMO/ABECE.

W3yueHue NBUKEHUSA HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue F3HEPTUM B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHiA.

HccrnenoBaHue BHIHYKIEHHBIX KOJICOAHHIH.

Tema 2. InekmpomazHumuosie KoJ1e0aHUAL.

KonebatenbHblii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
u7canpHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAIBHOM KOJEOATEIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHBIi TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JNEHCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHWS] TMpU Pa3iuuHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LE€NM CHUHYCOUJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiii  Tpancopmatop. IlpoumsBonacTBo, mnepegaya M MoOTpedieHUE
IIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHuuecKrue yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKa, JJMHUM 3JIEKTponepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJICOaHUM.

Mopenp 3IeKTpOMarHuTHOTO TeHepaTopa.

BbIHyX/I€HHbIE CUHYCOUJATbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VMHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CTpoiicTBO M MPUHIMT AEUCTBUS TpaHcPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKMUKyMm.

N3yuenune tparncopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOp, KaTYILIKY U PE3UCTOP.

Habnrogenue 3;1eKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIEMH MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 371eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMJeHHe, HHTephEepeHLus |
TudpaKIms.

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

[IIymMoBO€ 3arps3HEHUE OKPYIKAIOLIEH CPEIBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHHu4ecKue yYCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTBHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune nnrepdepeHunu u Auppakiuuy MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBolicTBa yJabTpa3ByKa U €ro MIPUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TTOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6napyxeHue nHPaKPaCHOTO U YIbTPAPHOIETOBOTO U3TyUCHHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKym.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacHpOCTPaHEHUE CBETA B OJHOPOJHOU cpene. Jlyu cBera.
ToYeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxkeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [10CTOSHCTBO YaCTOTBI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ucnepcus cBera. CIoXKHBIM cOCTaB O€JOro CBeTa.
IlBer.

IlonHoe BHyTpeHHEe OoTpakeHHE. IIpenenpHbIi yroi MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroliie JuH3bL. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM cepruyeckoil JMH3bI OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
II0Ka3aTeIsl MPEIOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIMYEHHUE, TaBAEMOE JIMH30M.

Xoa Jyya, NMpOWEIIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TIJIABHOU
ontuyeckol ocu. IlocTpoeHne wu3zo00pakeHUH TOYKM M OTpe3Ka MpPsSAMON B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

OnTuueckue npudopsl. Paspemaromniast ciocobHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kilaccuueckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOCHUS
[NIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

ITonmsapu3zanus csera.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHETr0 oTpaxeHus. Mojienb CBETOBOIA.

HNccnepoBanne Xojila CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepeHnm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE OISIPOUIOB JIJISl U3YUEHHS] MEXaHUUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xcnepumenm, 1abopamopnvie padomot, RPAKMUKYM.

N3Mepenue rnokaszarens NpesIoMIICHUS CTEKIIA.

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

N3mepenne PoKyCHOro pacCTOSIHUS pacCEUBAIONINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIIPU3AIIH CBETA.

N3ydenne noyisipu3aly CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepdhepeHIINM JIa3epHOTO U3TyUEHUS Ha IBYX LIETAX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTPA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa U3JIy4eHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM

PELIETKHU.
Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['paHuibl  NPUMEHUMOCTH  KJACCHYECKOW  MexaHukd.  [locrysartsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPruel U UMITYJILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPrus
MTOKOSI.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHUYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpAaTOPHBIEC PAOOTHI, TPAKTHKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKyaapHo-601H0801 0yaiu3m.

PaBHOBeCcHOE TEIJIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemieHus Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®orordpdext. Onpitel A. I'. CtonetoBa. 3akonbl hoTodddexra. YpaBHCHHE
OunmTelHa 11 porodddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBETa Ha abCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKawllyro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIeWca vactuubl. KopmycKylsipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Cneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHH4eCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHUKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomuol, npaKmuKym.

UccnenoBanue ¢poTope3ucTopa.

N3mepenne nocrossHaoi [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOeHUs aroMa. [lnmaHerapHas mMonenb aroMa
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornomnienre (pOTOHOB MpHU MEepexojie aToma
C OZHOTO YPOBHSI DHEPI'UU HA IPYIrOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIIEKTPaIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLI.

OrnpeneneHue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

Halnronenue tMHE4aToro CnekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PaA U INEMEHMAPHBIX YACMUY,

Hyxknonnass monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PannoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-u3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBONCTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHME pAaTMOAKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrecTBeHHbIN POH n3inydenus. Jozumerpusi.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl sipa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
YOPABJISIEMOTO TEPMOSEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON SHEPIETUKH.

Mertonpl perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAbHbIE B3aUMOJIECUCTBUSA. bapuoOHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiitooHHAas MOAENb apPOHOB.

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

EauHcTBO pU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHasl TOMOrpadusi.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npaKMUKYM.

HccnenoBanre TpEKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHust OeTa-4acTUl] aTFOMUHHUEM.

Paszges 8. DiiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHS acTpoHoMUU. [IpuKiIanHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPHUPOJIBI
KOCMHUYECKUX 00BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUSI.

Bun 3BEé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. MIcTouHUK sHeprun CoitHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIAaBHOM I1OCIIEIOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsnii [Iyte — nHama ['amaktuka. [lonoxenune n nBwkenue CoHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u xBazapbel. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

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

Macumrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus U SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIbHBIC TTOTPEITHOCTH U3MEPEHUN (DU3NYCCKUX BEIMYMH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazfeiax «YUYEHHYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

O6o0maromiee NOBTOPEHUE.



O06o0061eHne 1 cucTeMaTH3alus CoAepKaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3rka U TepMOIUHAMUKAY», «DIEKTpoauHaMHKay, «Komebanus
U BOJHB, «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKay, «IEMEHThI ACTPOHOMHUH U aCTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KApTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIONICH, OOBSICHUTEIBHOW U  IMPOTHOCTHYECKON  (yHKIUI
bu3nueckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MYeCcKOW KapTHUHE MHUPA, MECTO (PU3MUYECKON KapTUHBI MUpPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeameTHbie CBA3M.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS ¢ YYETOM CONEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYYHO20
nO3HaHUuA: FBICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAECHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, U pOoBast 1adopaTopusl.

Mamemamuxka: pelUIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETPUYECKHE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpPBI M MX NPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJLHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX (GUTYp U 00BhEMA TEll.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOJE, KoJieOaTeabHbIC
JIBW)KCHUS B JKUBOW MPUPOAE, ODKOJOTHMYECKME PHUCKUA IIpU NPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yAbTPa3ByKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKUE SBICHHUS B KHUBOMU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3aJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericmorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpeay, 3JIEKTPOJABUTATEIb, Paaap, PAauONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IIPUEMHHKH, JIEPHAs DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAJIMUYHOCTHLIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duszukary
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA ACATEIBHOCTU B MPOLIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKJIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpPaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuy;

e YMEHHME B3aUMOJCHUCTBOBaTh C  COLMAIBHBIMU  HWHCTUTYTAMHU B
COOTBETCTBHHU C UX PYHKIUSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHMBATHh CUTYAI[MI0O U MPUHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHUE JJMYHOTO BKJIaJIa B MOCTPOCHHE YCTOMUMUBOTO Oy MyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOpPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepUIaTh
OCO3HaHHBIN BBIOOp Oyyiiel nmpodeccun U peaarn30BbIBATb COOCTBEHHbBIS
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0nacTu (PM3UKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOI'NYECKOI0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJICHHUE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS LIeJIeH YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4eHUs1 (PU3MKU OCYIIECTBISATh MPOEKTHYIO U HCCIEI0BATEIIbCKYIO
JEATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (popMyNIHUpOBaTH M aKTyaJIH3UpoOBaTh MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPHUBAEMBIX
buU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTb COOTBETCTBHE
pPE3yJIbTATOB LIEISM, OLIEHUBATH PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznuecKoil HayKu;



BJIaJ€Th  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
NEATETLHOCTH B 00JAcTH (PU3HMKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIAQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUYCOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyalU3UPOBATh 3a/1ady,
BBIIBUTATh THUIOTE3y ©€ peIIeHUs, HaxOguTh apryMEHTHl  JJIA
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHI, 3a/1aBaTh MapaMeTpbl U KPUTECPHUH
peleHus;

aHAJIM3UPOBAaTh TMOJYYEHHbIE B XOJA€ pEIICHUs 3aJayd pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHCJIC TIPU U3YUCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMUS MO (U3MKE B MPAKTUYECKYyIO 00JacTb
KHU3HEICSITCIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, PEJIaraTb OpPUTHHAJIbHBIE MTOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, IOYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nundopmanueii:

BJIAJETh HAaBbIKAMH MOJY4YEHUS MHPOPMALHUU (PU3HUYECKOrO COIAEPIKAHMS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOHUCK,
aHalli3, CUCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMalUU pa3INdHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady C COOJII0JeHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€30M1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PAa3IMUHBIX (popmaTax c
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIEBOM ayAUTOpUH, BBIOMpas
ONTUMAJIbHYIO0 (POPMY IPEACTABICHUS U BU3YATH3ALIH.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe N1eiCTBHA:



OCYIIECTBIISATH OOLICHHME Ha YypoKax (U3UKK H BO BHEYPOUHOU
JeSITEIbHOCTH;

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

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUyaJlIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4ETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/I0TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeessaTh poyid ¢ Y4ETOM MHEHUH yYaCTHUKOB, OOCYKIaTh
pe3yNbTaThl COBMECTHON PadOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOT0 YJYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBLHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpakeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATH  ITO3HABATENIBHYIO  JEATENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONW padOThl ¢ YUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

paclMpATh paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETSIM;

BIAJCTh HABBIKAMH TIO3HABATEILHOW pediIekcMr Kak OCO3HAHHS
COBEPILIAEMBIX JIECTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu I OICHKA CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO NMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHUBBI M apPryMEHTHl JIPYTMX IPU aHAJIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBI JIPYTHX NPU aHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce moCTH)EHUS JUYHOCTHBIX PE3YyIbTATOB OCBOCHHS IMPOTPAMMEI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O0O0ydYarolIuXcs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWS,  BKJIIOYAIOLIEIO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHUE, CIOCOOHOCTH aJanTHPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh  AMOIIMOHAILHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paszpemarh KOHMIUKTHI.

[TPEMETHBIE PE3VYJIbTATDI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIe pe3ysbTaThl Ha YIrIIyOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTh Y 00YHarOIIUXCSl YMEHHM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECCKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JITUYECKOM cdepax AedaTelbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3UYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKU, POJIb (HU3UUYECKON TEOpUHU B
dbopMHUpOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Ten u
NPOIECCOB (SBICHUI): HWHEpLUMaIbHas cucTeMa OTCYETa, abCONIOTHO
TBEpIOE TEJI0, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajieHue, abCoNOTHO ympyras nedopmaius, abCONIOTHO
yIpyroe u abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

pasziuyath YyCJOBHUSl (TpaHULbI, 00JacTH) MPUMEHUMOCTH (HUINYECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHWYECKHE TIPOLIECChl U  SABJICHUS,
UCIIOJIB3YsI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeEIIeHUs,
3akOHbl HpIOTOHA, TPUHLUII OTHOCUTEINBHOCTH [ 'amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
SHEPIruM, CBsI3b PaOOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpTruu,
YCJIOBHSI PaBHOBECHS TBEPJOTO Tejia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIyJbCa U
MEXAHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble mojokeHns MKT u 3akoHBI MONEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHUS HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HDHEPrUEr TEIJIOBOIO IBWKEHUS W KOHUEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKOU
SHEPrUEN TEIJIOBOIO JBWKEHUS €r0 YaCTHUILl, CBA3b JABJICHUS UIECAIBHOTO
raza C KOHUEHTPAMEW MOJIEKYJI U €ro TEMIIEPATypOH, YpPaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXPAHEHMSI PHEPIUU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIb30BaTh
MaTeMaTH4YeCKOe BBIpAXKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IIPUMEHMMOCTH ypaBHeHUsA MennaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHUS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsja, 3aKOH KynoHna, MOTEHIIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLUI CYNEPHO3UIIMU DICKTPUUECKUX
MOJIEM, TP ATOM YyKa3blBas yCIOBUS MPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
UenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—/Ienua,
npasuia Kupxroga, 3akonsl @apajes 1uisl 3J€KTpoIIn3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHWJIbl, [aBJICHUE, NOTEHUUAIbHASI DSHEPrUs, KUHETUYECKas
AHEPrusi, MEXaHWuYecKasi SHeprus, padoTra CWIbl, LIEHTPOCTPEMUTEIHHOE
YCKOpPEHUE, CWJIa TSHDKECTH, CUJla YIPYTrOCTH, CUJia TPEHUS, MOIIHOCTbD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3eMi€éil BOMM3UM €€ MOBEPXHOCTH,
SHEprus ynpyroi jgedopmaiil MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoIOTHAs TeMmIeparypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPECHHSIS
SHEPIusl HJCAIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOIO Tasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEIISA; AIEKTPUUECKOE TO0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpspKEHHOCTh TOJISE TOYEYHOTO 3apsija WIM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJEKTPUKE, MOTECHIHAIT 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIIMAJOB, JJEKTPOJABIKYIAs  CUJla, CWiIa  TOKa,
HalpspKeHWE, MOIIHOCTh  TOKa, OJJIEKTpUYecKkass €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHHE yYacTKa LENHU C MOCIEI0BAaTEIbHBIM U
napajuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI FIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHMYECKOE JIBUKEHWE, TEIJIOBOE JBUIXKEHHUE 4YACTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIXeHUE, nuddy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIABJICHUE U KPUCTAUIU3allMsl, HATPaBJIECHHOCTh
TerIonepeaayu, JAEKTpU3alns Tel, SKBUIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO MTPOBOHUKA,

MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUUHBI OT
Ipyro C  HCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpOBATh pe3yJbTaThl MOTYYEHHOM
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TpaduKOoB ¢ YUETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENATh BBIBOIBI IO Pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
NIOJIyYEHHBIE PE3yJbTaThl W J€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUH HCCIIEI0BaHUN
B paMKax yd4eOHOro OJKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 000PYI0BaHMS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(bu3MYeCcKOil MOJENbI0: Ha OCHOBAHWM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKkux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METOJI0B
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh pE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemarth KayeCTBEHHbIE 3a7aud, TpPEeOyIoLUMe NPUMEHEHHs] 3HAHUN W3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaKKE WHTErpalud 3HAHUW U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OOPOIl HAa U3yUYEHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENIbHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOAUTH MPUMEPHl BKJIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKH, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIOIb30BAHUH, & TAKKE PasyMHOM HCIIOJIb30BAHMM JIOCTHUKEHUN
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



OPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp>KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCIOJIB30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIC
TEXHOJIOTUM MJIs TIOHCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIMK, CTPYKTYPHUPOBAHUS U UHTEPIPETALIUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4YaemMyl0  HMHQOpPMAIMI0O W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWN, TaKk U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHu3aIOHHbIE u MI03HABATEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMKW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUEOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C MCIOJHEHHEM pa3IUYHbIX COLUAIBHBIX pPOJEi,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CUTYyAaIMsX, aJeKBAaTHO OIICHUBATHh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

NPOSBIISATE MOTUBAIMIO K OyayIiei mpodeccnoHalbHON AesITeIbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K koniy oOydenuss B Il knacce npeaMeTHbIe pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

NOHMMATh pPOJb (PU3UKK B  IKOHOMHUYECKOW, TEXHOJIOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTH YeOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (yHKIMHA (PU3NYEecKOd Teopuu —
ANEKTPOJUHAMUKH, CIELMATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uku, poib (puzmyeckol Teopurn B (POPMHUPOBAHUU MPEACTABICHUN O
(bu3nuecKoil KapTHHE MHUpPaA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUI O IPUPOJIE;
pa3nuuaTh YCJIOBHUA NPUMEHHMOCTH Mojened (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHUsl, MAaTEMAaTUYECKUN MasITHUK,
WJICAIBHBIN TPYXKUHHBIA MasTHUK, TAPMOHUYECKHUE BOJIHBI, WJICAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeIeil aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHU4YEHHOCTb HCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;



aHaJIU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
AIEKTPUYECKOro 3apsnaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE JJICKTPUYECKOM IIEMU CO CKOPOCTHIO
U3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAaJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINITENWHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SABJICHUS, UCTIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  OHHINTEHHA I
dororddexra, mepBeld U BTOpoM mocTynatel bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN UM DHEPTUM B SIJIEPHBIX PEAKIUAX, 3aKOH
paaruoaKTUBHOIO pacIaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3Yysl BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN SJIEKTPOCTATUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYILAsl CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAs CUJAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIA
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs M UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBWYECKUX  SIBIICHUIA:
AJIEKTPOMArHUTHASL UHIYKIIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TIOJHOE BHYTPEHHEE OTpa)xKeHue,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snaep, (pu3ndeckue TPUHIUIBI CIIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OMPENEATh HAMPaBJICHUE HMHAYKIMM MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3JaBaeMOe IIIOCKUM 3€pPKajioM, TOHKOM JIMH30,
U PaCCUUTHIBATh €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAX, B MEKTaJTaKTHUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX Tel, IBOIONNHM 3BE3/] M BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHON  3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHM, JelaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEIOBAHNS;

IPOBOJNTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ M3MEpPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOAUTH OMBITHI IO MPOBEPKE MPEII0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJ[yuYEHHBIE PE3yJIbTaThl W JENIaTh BBIBOJ O CTaTyce IpeIIOKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METObI OTYUYEHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOro Tpy/la IpU MPOBEICHUH HCCIIeT0BaHUN
B paMKax ydeOHOro »HKCIEpPUMEHTa, IMpakTUKymMma U  ydeOHo-
UCCJIENOBATENBCKOW W ITPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(Gu3MYEeCKO MOJEIbI0: HAa OCHOBAaHWM aHAJM3a YCIOBUS BbIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TpPeOOBAHUAM 3aJauyd, MPUMEHSAThH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHHd 3ajad,
MPOBOANUTH PAcU€Thl HA OCHOBAHUH WMEIOIIUXCS TaHHBIX, aHAJTU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IOIYUYEHHBIX
pe3yJIbTaToB;

pelaTth KadeCTBEHHbIE 3a/auyd, TpeOyloule MNPUMEHEHUsI 3HAHUW U3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TAKKE UHTETPALMU 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY pacCy>XJICHUI ¢ ONOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBICHUS;

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

OPUBOJUTH MPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAYKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00111eCTBa;

NPUMEHATH pa3jMyYHbIe CIOCOOBI pabOThl ¢ WHQOpPMAIHEH (PUIUIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHBIE MH()OPMALIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIIH
uHpOpMallMK, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(POPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE€ C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATIFHO PACTIPEACIAT ACITEIbHOCTD
B HECTaHIAPTHBIX CUTYyAIlMsIX, aJ€KBATHO OIICHMBATH BKJIAJ KaXIOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBISATHE MOTUBALUIO K Oyayiied npohecCHOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI ITIPUPO/IbI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOJIBI 6 bubmmorexa [IOK
' Y A PHPOI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1 bubmorexa [JOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Jluramiica 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
2. 1
3 Cratika TBEpAOTO TENA > https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
2.4 1 1
3aKOHBI COXpPAHEHUS B MEXaHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
bubmuoreka [JOK
A i 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
3.2 Tepmoannamuka. TemnoBbie MalIMHbI 20 1 hitps://m.cdsoo.ru/f16b68d7
3.3 ArperarHble cocTosiHUS BeniecTBa. Da3zoBbie 14 1 bubnmoreka [JOK




Iepexoibl https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. JIEKTPOJIMHAMUKA
bubmuoreka [JOK
1 MEKTPIECKoe nore 24 https:/m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 ITocTOSIHHBIN 3EKTPUUECKUM TOK 24 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
43 Towi B pasMHHbIX Cpeax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3znen 5. PUBNYECKUU TIPAKTUKYM
bu6nmoreka [JOK
. i 1
> DH3MIECKHI MPAKTHIYM 16 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(ppoBLIe
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pazaen 1. JIEKTPOJIUHAMUKA
bubmuorexa [JOK
1.1 M 14
ArHHTHOE o hitps://m.eds00.ru/39859f1
bubmuorexa [JOK
1.2 1 1
DJICKTPOMATHHTHAA HHAYKIH 3 https://m.edsoo0.ru/39859%f1
Hroro no pazgeny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
2.1 Mexannueckue KojIeOaHus 10 bubmorexa LHOK
https://m.edsoo.ru/39859¢f1
bu6mmorexa [IOK
2.2 1
DNeKTPOMarHUTHHIE KOJEOaHUS 5 hitps://m.cdsoo.ru/39859¢f1
)3 MexaHn4eCcKHe U JIEKTPOMAarHUTHBIE 10 | bubnuorexa [JOK
) BOJIHBI https://m.edsoo.ru/39859¢f1
2.4 Onruka 25 1 bubmorexa [TOK
https://m.edsoo.ru/39859¢f1
Wroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

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

Uroro no pazgeny




Pa3nen 4. KBAHTOBAS ®PU3UKA

. bubmmoreka [JOK
4.1 KopmyckyisipHO-BOJIHOBOM J1yainu3m 15
https://m.eds00.ru/39859¢f1
4.2 ®dusnka aToma 5 bubmorexa HOK
https://m.eds00.ru/39859¢f1
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
) YaCTHUIL] https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 hitps-//m.cdsoo.ru/39859%f1
Hroro no pazneny 12
Pa3nen 6. PUSHUYECKUM TPAKTUKYM
bu6mmorexa [IOK
A o i 1 1
0 VSHHCCICHT TIPEICTHIE M 0 0 https://m.edsoo.ru/3985%f 1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011IeHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
) JESTEIILHOCTH, TPHOOPETEHHOTO MPU https://m.edso0.ru/39859¢f1
u3ydeHnu kypca ¢usuku 10 — 11 kmaccon
Uroro no pazgeny 15
PezepBHOE Bpems 10 bubmmorexa [TOK
https://m.edso0o.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThbI
pecypchl
| Owusuka — pyHIaMEHTaIbHAs HayKa O | Bbu6moteka [JOK
NpUpOIE https://m.edsoo.ru/1beef346
) Hayunslii MeTOZ IO3HAHUSA U METOBI | bubnuoreka [IOK
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MPOLIECCe
bubnuoreka [IOK
3 Mo3HaHus Mpupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pH3uKe
4 Crioco6b1 u3MepeHus (PU3NIECKUX | bubmmnoreka HOK
BEJIIMYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
. bubnuoreka [{OK
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GPOPMUPOBAHUU 1 bubmuoreka [IOK
COBPEMEHHOM HAyYHON KapTUHBI MHUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU JIEATETLHOCTH JIIOICH
Mexanunueckoe aBuxenue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHH4eCKOro nBuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
8 Paaunyc-BekTop MarepranbHOM TOYKH, 1 bubnmoreka [JOK




€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropust. [lepemenienune. CKopocTb.

Hx npoexknuu Ha 0OCH KOOpAWHAT

PaBHOMepHOE NIpsMOJIMHETHOE
neuxenue. ['paduueckoe onucanue

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

bu6nmoreka [IOK

? PAaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo0.ru/89ba7190
JIBIDKCHUS

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

1 MrHoBeHHas: CKOPOCTh. Y CKOPEHHE. Bbu6motreka [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MIPSMOJIMHEMHOTO IBU>KEHHUS C bubmmorexa LIOK

https://m.edso00.ru/b7560bbf
MOCTOSITHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 ¢BOOOIHOTO MaJEHNA. 3aBUCUMOCTD bu6nmorexa LIOK
KOOPAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX rpaQuKu

14 JIBukeHue Tena, OpOIIEHHOTO O] bubmuoreka [{OK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocTs. [lepuon u yacrora. bubnmorexa LHOK

https://m.edsoo.ru/33196fbe
LlenTpOocTpeMUTENBHOE U TIOJTHOE
yCKOpeHue
16 KonTtponbHas pabora o Teme bubnrorexa LHOK

https://m.edsoo.ru/1242f32¢




"Kunematuka"

IIepsblit 3ak0H HproTOHA.
HMuepunanpHbple CUCTEMBI OTCUYETA.

bubnunoreka LIOK

17 [Tpuniun otHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9¢4a64
HewnHepuuanbHble cCCTEMBI OTCUETA
13 Cuita. PaBHOIGHCTBYIOIIIAS CHJIA. bubmmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue Ten. Tpernit 3aKkoH bubnnorexa [JOK
HeroTona https://m.edsoo.ru/57dba505
[Ipunuun cynepno3unuu cuil. Pemmenue Bu6morexa LIOK
20 3aj71a4 Ha TPUMEHEHUE 3aKOHOB
https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBHUBAJIEHTHOCTh IPABUTAIMOHHON U bubnmorexa OK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
” Cuita TSKECTH U yCKOPEHUE bubnmnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnunorexa LIOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.cdsoo.ru/0ac2cd84
Cuna tpenus. [Ipupona u BuzbI cun bubmuoreka [JOK
25 TpeHus. JIBUKEHHE B KUIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
YYETOM CUJIBI COIPOTUBIIEHUS CPE/IbI https://m.edsoo.ru/2cb29676
26 Hasnenue. ['unpocraruueckoe bubnuorexa [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 IToctynarenbHOE M BpalaTebHOE bubnmnoreka HOK
JIBHJKEHUE TBEPIOTO TEa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
Bpaienus. [1neqdo cuiibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
79 TBepAoMy Teiy. LleHnTp Tsokectu Tena. Bbu6motreka [JOK
VYcioBus paBHOBECHUS TBEPIOIO TEJA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
30 Perenue 3agau buGnuorexa [IOK
https://m.edsoo.ru/dc1caacQ
31 KonTtponpsHast pabora o Teme Bbu6mmoteka [JOK
"Iunamuka. Ctatvka TBep10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynec MaTepuanbHOM TOUKH,
1 CHUCTEMBI MaTepHAIIbHBIX ToueK. LleHTp bubnmnorexa [JOK
MacC CUCTEMBbI MaTEpHUaAIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM>KEHUHU LIEHTPaA Macc
NMiynbc cuiibl 1 M3MEHEHHE UMITYJIbCa
33 Temna. 3aKOH COXpaHEHUsI UMITYJIbCA. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeakTnBHOE OBIKEHIE
MoMeHT uMItybca MaTepUaIbHON
34 touku. [IpencraBienue o coxpaHeHUn bubmuorexa [IOK
MOMEHTA UMIIYJIbCA B LIEHTPAIbLHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
35 Pemenue 3amau bubnnorexa [IOK
https://m.edsoo.ru/f7706d63
36 Pabota cuiibl Ha MaJIOM M Ha KOHEUHOM bubmuorexa [IOK

nepemeniennn. [ padpuueckoe

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




MIPEICTABJICHHE PAOOTHI CHITBI.
MoHocTh CHJIBI

Kunernueckas sneprus. Teopema 06

. bubnuorexa [IOK
37 W3MEHEHUU KMHETUYECKON YSHEPTUH
. https://m.edsoo.ru/9a5e2e74
MaTepUAIbHON TOUKHU
IloTeHIMaNbHBIC ¥ HEIOTCHITUAIBHBIC
bubnunoreka LIOK
38 cuibl. [loTennuanpHas sHeprus. Bropas
https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBS3b
paboThl HEMOTEHIIUATBHBIX CUJI C
. bubnuorexa [{OK
39 M3MEHEHHUEM MEXaHUYECKOM dHEeprun
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOM SHEPruun
Yupyrue u Heynpyrue CTOJIKHOBEHUS.
40 vy EIZIHGHI/IG Bey Hp}J"IJ'II/I U NaealbHON bubnnorexa [IOK
p PHYy https://m.edsoo.ru/f30f43b6
JKHIKOCTH
41 KonrtpomnsHas padoTta no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
PasButre npejacraBieHuid o Ipupojie
P PP bu6mmoreka IIOK
42 tertoThl. OcHoBHEIE nonoxkeHuss MKT.
https://m.edsoo.ru/b0a4445f
Juddysusa. bpoyHoBCckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
bub6mmorexa [IOK
43 TBEPABIX TeN. XapaKkTep ABUKEHUS U
. https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBHS YaCTHIl BEIISCTBA
Macca u pa3Mepsl MOJIEKYIT (ATOMOB).
P P ya( ) bubmuorexa [JOK
44 KoymmuecTBo BemecTBa. IlocTosaaas
https://m.edsoo.ru/c5b72ab7
ABoranpo
45 Temneparypa. TemnoBoe paBHOBECHE. bubmmoreka [JOK




IlIkana Lenbcust

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

bubnunoreka LIOK
46 Pemenue 3amau
https://m.edsoo.ru/1531abas
47 Uneansublii ras. 'a3oBble 3aKOHEI Bubmaorexa ITOK
https://m.edsoo.ru/1deb2367
43 VYpaBaenue MenaeneeBa-Knanelipona. bubmuorexa [JOK
Pemienue 3agau https://m.edsoo.ru/8d12¢328
49 AOcouoTHas TeMiiepaTypa. 3aKoH bubmmoreka [JOK
JlaneTOHA https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
[IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'padpuueckoe nmpencraBiaeHue BuGmiorexa LIOK
51 M30MPOLIECCOB: U30TEPMaA, U30X0Pa,
https://m.edsoo.ru/1344327b
u3obapa
bubmmoreka IIOK
52 Octiontioe ypasretiiie MKT https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
>3 Pemeriiie saza https://m.edsoo.ru/10265205
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMUYECKOIN CUCTEMBI CO
54 CpeaHel KHHETHYECKON dHEpruen https://m.edsoo.ru/c38af875
MOCTYTATEILHOTO TEIMJIOBOTO JIBFKCHHS
€€ yacTuil
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamMuyeckasi cuctema. 3ajianue but6mmoreka [IOK




BHEIIHUX ycyoBuil aiist TJL cuctemsl.
Buennue u BHyTpeHHUE TapaMETPBHI.
[Tapamerpsr T/] cuctemsl Kak cpegHue
3HAYCHUS BEJIMYMH, OIUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

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

Hy.]'IeBOG Ha4ajl0 TCpMOJAWHAMUKH.

bub6nmoreka [IOK
58 Camornpoun3BoJibHas penakcanus T
P P t A https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb uieaqbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIIOBUS
. https://m.edsoo0.ru/29355001
MIPUMEHUMOCTHU STON MOJIEIH
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEPruun https://m.edsoo.ru/bal178d0
Bripaxenue 111 BHyTpEHHEH SHEPTHH
61 OJTHOATOMHOT'0 UIIEAJILHOI'O Ta3a. bu6mmoreka IIOK
KBasucraruyeckre u HeCTaTUYECKHE https://m.edsoo.ru/acScacl5
MPOIIECCHI
OnemeHTapHas paboTa B
& TepMoarHaMuKe. Beraucienue paboTs bu6nunorexa LIOK
no rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnonepeaada Kak crnoco0 U3MEHEHUs
63 BHyTpeHHel sHepruun T/l cucremsl 6e3 bubmmorexa [TOK
yip P https://m.edsoo.ru/3d734561
COBepIUIeHHS pabOTHI
64 KoHnBek1usi, TennonpoBoaHOCTb, bu6muoreka [JOK
H3Iy4YCHHE https://m.edsoo.ru/157b54cd
65 KonunuectBo Temnorel. TenmnoéMKOCTh bubnuoteka [JOK

TCia. YIIGJ'IBHaﬂ " MOJIsApHas

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




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAaHUsI TOTLJIMBA

66 Pacuér xonuyecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 amuabaTHOM mpoIiecce. bubnmnoreka HOK
[IepBblil 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TermioTe! u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEN SHEPTruu bubmrorexa LIOK
https://m.edsoo.ru/b047alcd
T/ cucTemsl
BTopoii 3ak0H TepMOAMHAMUKY IS
69 PABHOBECHBIX M1 HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MPUPOHBIX MTPOIIECCOB
70 IIprHIMIIBI AEHCTBUS TEIIIOBBIX bu6mmoreka IIOK
MamuH. KITJ] https://m.edsoo.ru/2e945513
71 Maxkcumansroe 3HaueHue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nunorexa LIOK
2 Pemerre 3a1a< https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE ACTIEKThI
7 HCIIOJIb30BAHNS TEIUIOBBIX IBUTATEIEH. bu6nunorexa LIOK
TermoBoe 3arpa3HeHUE OKPYKarOIEen https://m.edsoo.ru/9867aaa7
cpenbl
74 Pemenne 3agau bubmorexa HOK
https://m.edsoo.ru/c8c70432
O00011eHne 1 cucTeEMaTU3aINs 3HAHUI
bubnunorexa LIOK
75 o teMe "Tepmogunamuka. TernoBsie

MaluHe!"

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




KonTponbhas pabota no teme

bu6nmoreka [IOK

76
"Tepmonunamuka. TennoBbie MaTuHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBaHue U KOHICHCALUSL.
pOODP bubnunorexa LIOK
77 Ucnapenue u kunenue. Y nenbHas
https://m.edsoo.ru/6£8e6777
TEIJI0Ta MapooOpa3oOBaHM
Haceplmiennbie 1 HEHACHIIIIEHHBIE TTAPHI.
KauyectBeHnHnast 3aBUCUMOCTD IIJIOTHOCTH
U JABJIEHUS HACBHIIMIEHHOI'O Imapa OT
p bubnunoreka LIOK
78 TEMIIepaTypbl, UX HE3aBUCUMOCTh OT
.. https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT
JaBJIEHUS B )KUIKOCTHU
79 BnaxHnocts Bo3ayxa. AOCONMIOTHAS U bubnunoreka LIOK
OTHOCHUTEIIbHAS BIaXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHble Tena. AHU30TPONHS CBOMCTB bubamorexa LOK
p ) P https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[1naBneHue M KpUCTAIITA3AITHSI.
bubnunorexa LIOK
82 VY enpHas TEINIOTA IIJIaBIICHUS.
https://m.edsoo.ru/6ee91e9f
CyOnumarnus
edopMaly TBEPAOTO TEa.
Aedop P bubmuoreka [{OK
83 Pactsxkenne u cxatue. Casur. Moayiib
. https://m.edsoo.ru/dalaabl0
FOwnra. Ilpenen ynpyrux nedopmaruit
TennoBoe paclIMpeHue KUIKOCTEN U
. bubmuorexa [JOK
84 TBEPABIX T€J. AHFAPMOHU3M TETIOBBIX

KOJIeOaHUI YacTHUL] BELLIECTBA

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




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

bub OK

86 VYpaBHeHue TerIoBoro 6agaHca nosmorexa [

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

87 Pemenue 3ana

HICHHE Saat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSAKEHUE.

28 Kanunnspueie snenus. JlaBiaenue noj bubnuoreka [{OK
HCKPUBJIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyiia Jlammaca
O06o01IeHre U cucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o Teme "ArperarHble COCTOSIHUS
" https://m.edsoo.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbHas pabota mo Teme
90 "Ar :FaTHLIe (I?OCTO}IHI/IH BEIECTBA brbmmorexa [TOK
p | B ' https://m.edsoo.ru/7dc2a739
®dazoBble IEPEXOABI
DneKTpu3anus Tei U €€ MpOosiBJICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmuoreka [JOK
JJIEKTPUYECKUX 3apsAn0B. [IpoBogHuKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOIYITPOBOTHUKHI
DJIEMEHTApHBIN JIEKTPUUECKUH 3apsi.

but6mmorekxa [IOK
92 3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO
https://m.edsoo.ru/f49afd24
3apsa

93 B3aumopeiictBue 3apsinoB. ToueuHbie bubnmnoreka [JOK
3apsiabl. 3akoH Kyrnona https://m.edsoo.ru/445b7746

bubnunorexa LIOK

94 Pewmenne 3anau https://m.edsoo.ru/6b87ecSa

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




Onektpuueckoe notie. Ero neiicteue Ha

bu6nmoreka [IOK

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

96 [Tpo6usiii 3apsa. Jlunuu bubmmoreka [JOK
HANPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OIHOPOIHOE IEKTPUUYECKOE T10JIE
ITorennmanbHOCTH

bubnunoreka LIOK
97 3JIEKTPOCTATHYECKOTr0 Nojsl. PasHOCTh
https://m.edso0o0.ru/80021447
MOTEHIIMAJIOB U HAIIPS)KEHUE
[loTenuuanpHas 3Heprus 3apsaa B
P P bubnunoreka LIOK
98 aneKTpocTatuueckoM mnose. [lorenunan
https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HAPSKEHHOCTHU OIS U

99 A3HOCTH MOTEHIUAJIOB JIJIs bubmmorexa LIOK
P HIATIOn A https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO TOJIS

100 [TpuHIMI Cynepno3uLu bubmuoreka [IOK
JJIEKTPUYECKUX T10JIEN https://m.edsoo.ru/Ocfe4abe

bu6mmoreka IIOK

101 Pemenue 3anau

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

102 ITone Toueunoro 3apsna. [lone bu6muoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepsl https://m.edsoo.ru/b297b5c3
ITone paBHOMEPHO 3apsiKEHHOTO MO

i bubnuotexa [JOK
103 00Bvémy mapa. [lone paBHOMEpHO
N . https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM bubmuorexa [IOK
noJje. Y ClIoBUE paBHOBECHUS 3apsAI0B https://m.edsoo.ru/32405eab

105 JIMBINEKTPUKHU U ITOJIYIIPOBOHUKY B bubnuorexa LIOK

SJICKTPOCTATUYCCKOM I10JIC

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




Konaencarop. D1eKTpoEMKOCTh

bu6nmoreka [IOK

106 ) ¢
KOTAICHCATOPA. HICKIPOSMEOCTE https://m.eds00.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coequHEHNE bubmmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunoreka LIOK
KOHJICHCATOPOB https://m.edsoo.ru/1€992920
bubnunoreka LIOK
109 DHeprusi 3apsHKeHHOT0 KOHJIEHCAaTopa
https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acbs
https://m.edsoo.ru/27434040
11 JIBro>keHue 3apsKEHHOW YaCTHUIIbI B bubnuoreka [{OK
OTHOPOJHOM DJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemrenne 3anau
113 O00011eHre U cCUCTEMaTU3aLNS 3HAHUI bu6nmorexa LIOK
o Teme "DiekTpuueckoe moie" https://m.edso0.ru/5752603f
114 KonrponbHas padora no reme bubmuoreka [IOK
"DnekTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTossHHBIN TOK. Y CII0BHS
115 CYIIECTBOBAHMUS TTOCTOSIHHOTO Bubnmorexa [IOK
ym https://m.eds00.ru/233311bS
ANEKTPUUECKOTO TOKA
b K
116 Hctounuku Toka. Hanpspkenue u 31C nomrotexa LO
https://m.edsoo.ru/0839al115
117 3akon OMa 111 y9acTKa IeTH. bubnuotexa [JOK
DJIEKTPUUYECKOE COTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bu6muoteka [JOK

OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0

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




JJIMHBI U TUI0aAn IMMOIIEPEUYHOTO
CCUCHUA

yI[CJ'IBHOC COIMPOTUBJICHHUE BEHICCTBA.

bubnunoreka LIOK

19 Penrtenue 3anau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapajuieIbHOE, bu6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX ANEKTPUUECKUX bubnnorexa [JOK
neneii. [Ipasuna Kupxroga https://m.edso0o.ru/1794cf37
122 Pemenue 3agau Bubmiorexa OK
https://m.edsoo.ru/3881b469
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
Hxoyis —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka IIOK
124 Pemerue 3anau https://m.edsogru/676lbef
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.
125 TemnoBas MOIITHOCTh, BEIJIeAsIeMas Ha bubnmorexa OK
https://m.edsoo0.ru/99750a6f
pe3ucrope
bu6mmoreka IIOK
126 Pemerue 3anau https://m.edsogru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONMPOTHUBIICHNE bubnuotexa [JOK
UCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma aJ1s MOTHOM (3aMKHYTOM ) bubnmnoreka [JOK
AIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bubmuoreka [{OK
129 | Pemerme sanax https://m.edsoclfru/?aS80b679
bubmuorexa [JOK
130 MomsOCTE HCTOIHHKA TOKa https://m.edsogru/aanS 1d8
131 KopoTtkoe 3ambikaHue bubnuoteka [JOK




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

132 Konaencarop B 11ernu moCTOSHHOTO TOKA bubmorexa HOK
. P https://m.edsoo.ru/35368f3e
Bbubnunoteka LIOK
133 Pemenue 3ana
HeHHe safad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo treme "IlocTostHHBIN bubnuorexa [JOK
AIIEKTPUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mmo teme "IlocTosHHBIN bubnuoreka [{OK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau nmo teme "IlocToAHHEBIN bubnunoreka LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0o01IeHre U CHCTeMAaTU3alus 3HAHUH
" . . bubmmoreka [JOK
137 110 Teme "[10CTOSIHHBIN 2IEKTPUYECKUN
" https://m.edsoo.ru/bfd7a050
TOK
138 KonrponbHas pabora no reme bubmuoreka [IOK
"TTocTOSTHHBIN 2NIEKTPUUYECKUN TOK" https://m.edsoo.ru/1885ddf1
DJIeKTpruYecKas MpOBOJUMOCTD
139 EBJ'II/I‘II:)HBIX BE efTB DNIEKTPUUYECKUH bubmorexa HOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpOBOAMMOCTD
DIIEKTPUYECKHI TOK B pacTBOpax U
140 acIuiaBax dJIEKTPOJUTOB. 3aKOHBI brbmorexa OK
P P ‘ https://m.eds00.ru/4b423491
®dapanest 15 JIEKTPOIU3a
b K
141 DJIeKTpUYECKH TOK B raszax. [lmazma noamorexa 1O
https://m.edsoo0.ru/92d92f76
140 DJIEKTPUYECKUH TOK B BaKyyMe. bubnuotexa [JOK
BaxyymHbIe npudopbl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bu6muoteka [JOK

MOJTyIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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[omynpoBoAHUKOBBIE TIPUOOPHI

bu6nmoreka [IOK
https://m.edsoo.ru/83622200

145

146

147

148

149

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"M3mMepeHue CUiibl TOKA U HANIPSKEHUS
B LI€NIY MIOCTOSIHHOT'O TOKA ITPHU IIOMOILU
AHAJIOTOBBIX U IHU(POBBIX
HU3MEPHUTEIIbHBIX MPUOOPOB" WK
"3HaKOMCTBO C HUPPOBOIL
nabopartopueii 1o ¢puzuke. [Ipumepsl
u3MepeHus PU3NYECKUX BEJIHMYUH MIPU
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

Ou3nyecKuil MPakTUKYM 0 TeME
"N3y4yeHre HepaBHOMEPHOTO JBUKCHHUS
C LENBIO ONpPEeIeTICHNUs MTHOBEHHOMN
ckopocTH"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUsl IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IIJIOCKOCTH"
w "HccrenoBanne 3aBUCUMOCTH ITyTH
OT BpEMEHU MPU PABHOYCKOPEHHOM
JIBUKEHUH'"

Pu3NYEeCKU IPAKTUKYM I10 TEME
"3mepenue yckopeHHsi CBOOOIHOTO
nageHus" win "N3yuenue ABUKEHUS
Tena, OpOIIEHHOTO TOPU30HTAIBHO"

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS TeNa 110
OKPY’KHOCTH C IIOCTOSIHHOM 110 MOJYJIIO

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

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

bu6nunorexa LIOK
https://m.eds00.ru/6960b6ef

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

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" win "MccnenoBanue
3aBUCHMOCTH TIepro/1a oOpareHus
KOHHUYECKOIO MasTHUKA OT €T0
napamMerpos"”

DuU3nYeCKui MPAKTUKYM 110 TEME
"M3Mmepenne paBHOJACHCTBYIOIIEH CUIIbI
U JIBUKEHUH OpyCKa M0 HaKJIOHHON
mwiockocTy" wiu "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS
Opycka 10 HaKJIOHHOH IJIOCKOCTU Ha
3a/laHHOE PACcCTOSIHUE OT ero Macchl"”

bubnuoreka [{OK
https://m.edsoo.ru/0b34db84

151

152

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YOPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
PEe3UHOBOM 00paslie, OT uX
nepopmanun” i "M3ydenne
JIBUKEHMS] CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOH Yepe3 JIETKUU
650K"

Pu3NYeCKuil TPAKTUKYM 110 TEME
"N3mepenue kodppuienTa TpeHus no
BEJIMYMHE YTIIOBOTO KOAYPPHUIIMEHTa
3aBucumoctd Frp(N)" nim
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
K03 UIIMEHTOM TpeHUs" WiIn
"N3yuyeHue IBUKEHUS rpy3a Ha Baly C
TpeHuem"

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

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

153

Du3n4ecKuil IPAKTUKYM I10 TEME

bubnunorexa LIOK




"HccnenoBanue yciaoBUiA paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHILTEHHOB U pacuéT CUJI ypyrocTtu"
wiu "M3ydeHne ycToiuuBOCTH
TBEPJOTO TeJla, UMEIOIIEro IUI0IAab
onopsI"

https://m.edsoo.ru/4a04f4f7
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHune umiyibca Tena mno
TopMo3HOMY ItyTH" min "M3mepenune
CHUJIBI TATH, CKOPOCTU MOJEIIH
AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI"
i "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3aumojeiicteun" wiu "M3mepenue
KMHETUYECKON YHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

bubnuoreka [{OK
https://m.edsoo.ru/856fb28e
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Pu3n4ecKuil TPAKTUKYM 110 TEME
"M3ydeHne n30TepMHUYECKOrO Mpouecca
(pexoMEeH1I0BaHO HMCIIOIb30BaHHE

1 poBoi 1abopaTopun)" win
"M3y4yeHne n30XOpHOro npouecca" uiu
"N3yuenune n3ob6apHoro npouecca’ uim
"IIpoBepka ypaBHEHUs COCTOSTHUA"

but6mmorekxa [IOK
https://m.edsoo.ru/eOfe7e07

156

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenne ynenbHON TEmI0EMKOCTH"
nn "UccnenoBanue npouecca

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




OCTBIBaHHMS BelllecTBa' WU
"HccnenoBanue aquabaTHOTO
npouecca" wim "M3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TeMrepaTypbl KUIICHUS )KUAKOCTEH"

157

158

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
WCTIApEHUs KUIKOCTEH" Uin
"N3mepeHue yaenbHON TENI0ThI
raBiaeHus apaa" i "Usyuenue
CBOMCTB HAaCBIIICHHBIX ApOB" MU
"N3mepeHue abCcoMOTHON BIAKHOCTH
BO3JlyXa U OLIEHKa MaccChl IapoB B
nomernieHnun". 3mepenue

K03 (uIIMeHTa TOBEPXHOCTHOIO
HaATSHKEHUS

Du3nUeCKU IPAKTUKYM I10 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsKEHHOI0 KOHJIEHCATOPa B SHEPTHUIO
W3JIyYEHHS CBETOINO A" WITN
"M3ydeHne NpoTeKaHns TOKA B LIETIH,
cojeprkaliel KoHaeHcatop' uimm
"Pacnipenenenue pazHOCTH
NOTEHLNAJIOB (HaNpPsKEHUs ) IPU
[IOCJIEI0BATEIILHOM COCIMHEHUU
KOHJIEHCAaTOpoB"

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

but6mmorekxa [IOK
https://m.edsoo.ru/ec424377
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DuU3nyeCKui MPAKTUKYM 110 TEME
"UccnenoBanue cMEIaHHOTO

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




COCIMHEHUS PE3UCTOPOB" MU
"N3mMepeHue yaelbHOIO COIIPOTUBIICHUS
npoBoaHukoB" wim "Mccnenosanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUs JUIsl JIAMITbl HaKaJTuBaHUs "

DuU3nYeCKui MPaAKTUKYM 110 TEME
"HaOuroteHue amekTponun3a’ mim
"N3mepenue 3apsiia 0JHOBAJIEHTHOTO
noHa" wiu "VccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTHU COINPOTUBIICHUSA https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WIH
"CHsiTUE BOJIBT-aMIIEPHOM
XapaKTepPUCTUKHU auoaa"
PesepBurrii ypok. O000111€HIE U
P P . bu6mmoreka IIOK
161 CHUCTeMaTH3aIus 3HaHUH 110 TEME
" " https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBurlii ypok. O000111€HIE U
P P . bubnuorexa [{OK
162 CHUCTEMaTU3alys 3HAHUHU 110 TEME
" " https://m.eds00.ru/3149956b
JnHamuka
PesepBHbIil ypok. O0001IEHNE U
163 CI/ICTEMaTmZIle;{ 3HAHUH 110 TEME Bubmorexa IIOK
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpAOro TENA
PesepBHbIil ypok. O0001IEHNE U
164 CI/ICTIe)MaTmZII;Hﬂ 3HAHUH 110 TEME BrbmroTexa [IOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHNE U
165 CHUCTEMAaTHU3alMs 3HAHUH T10 TEME bubnuoteka [JOK

"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O6001IeHNE 1

. bu6nmoreka [IOK
166 CHCTEMAaTHU3alis 3HaHUH 110 TeEME 1
. https://m.edsoo.ru/Obcc77¢l
'"Tepmonunamuka. TennoBbie MalTuHbI"
PesepHbIil ypok. O6001IeHNE 1
167 CHCTEeMAaTU3alMsl 3HaHUH 110 TeMe | bubmuorexa [JOK
"ArperaTHbl€ COCTOSTHUS BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoan"
PesepBurlii ypok. O000111€HIE U
P P . bubnunoreka LIOK
168 CHUCTEMAaTH3alLMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIEKTpUYECKOE T10JIe
PesepBueiil ypok. O0001meHE U
P P . bubnunoreka LIOK
169 cHCTEMAaTHU3alUs 3HaHUH 110 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
IToCTOSTHHBIN 3JIEKTPUYECKUIA TOK
PesepBurlii ypok. O000111€HIE 1
P P . " bubmuoreka [IOK
170 cucTeMaTu3aIys 3HaHui 1Mo Teme ""Tokn 1
" https://m.edsoo.ru/cc7681d4
B Pa3NIMYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KouunvecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrtpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThbI
pecypchl
BzaumopericTBue MOCTOSHHBIX
bubnunoreka LIOK
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnautHoe nosie. ['unoreza Amnepa
BekTop MarHuTHOM MHIYKLIHH.
P Y bubnuoreka [{OK
2 [IpuHIHMN cynepno3uuuyu MarHUTHBIX 1
. . https://m.edsoo.ru/4clabccb
nosiei. JInHuKM MarHUTHOM MHIYKIIMH
3 MarunurtHoe 1oj€e NpOBOJHUKA C | bubnnorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HallpaBJIEHHUE U | bubnmnoreka [HOK
MOIYJIb https://m.edsoo.ru/26d9c5ba
b K
5 Pemenue 3amau 1 nomorexa O
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amrepa. | bubmmnoreka HOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBJIeHUE U
7 MOJ1yJib. JIBIDKEHUE 3apsKeHHON 1 bubmuorexa [IOK
YaCTHULBI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie
bubnunorexa LIOK
8 Pemenne 3anau 1
A https://m.edsoo.ru/504e98c7
bu6muoreka [IOK
9 Pa6oTa cuiel Jlopena 1 nommotexa I1

https://m.edsoo.ru/d518be4b




bu6nmoreka [IOK

10 P
crieHue st https://m.eds00.ru/93617bd9
MaruuTtHoe mosie B BEIISCTBE.
11 deppoMarueTHKH, napa- u bubmmorexa LOK
PP > 11ap https://m.eds00.ru/30£f9608
IMaMarHeTUKN
OCHOBHBIE CBOMCTBA
bub6nmoreka [IOK
12 dbeppomarneTukoB. [IpumMeHeHne
https://m.edsoo.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3amau no teme "MarautHoe bubnunoreka LIOK
noie" https://m.edsoo.ru/5b55¢307
14 Pemenne 3anau mo Teme "MarautHoe bubnunoreka LIOK
moJe" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 nHAyKImy. I1oTok BeKTopa MarHUTHOMN bubmorexa LHOK
ALY p https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
16 2J1C
AC unaykim https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMU bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexrpuueckoe nosie. Toku bubmuoreka [JOK
dyxko https://m.edsoo.ru/15abe 140
19 OJIC MHAYKINY B ABUKYIIUXCS bubnmnoreka [JOK
NPOBOJHUKAX https://m.eds00.1ru/0235¢c02
bubnunorexa LIOK
20 P
CHieHHe sa1at https://m.edsoo.ru/4dfda618
b K
21 [TpaBuiio Jlenna nbmmorexa [0
https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karyiika bubnuorexa [JOK




HHIAYKTHBHOCTHU B LCIIH ITOCTOSAHHOI'O

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

TOKa
3 SBnenne camounaykuuu. 3/C bubmmoreka [JOK
CAaMOUHIYKLIUU https://m.edsoo.ru/7ee60cad
24 DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bubnuoreka [IOK
25 Pemienue 3anau
8 https://m.edsoo.ru/88f69d2b
26 O06o001IeHre U CUCTEMaTH3aIs bubnuoreka [{OK
3HAHUH 10 TeMe "DIeKTpoauHaAMuKa" https://m.edso00.ru/76484025
7 KonTponbhas pabota no Teme bubmmoreka [JOK
"DnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
Konebarennnas cucrema. CBoOOIHEIE
bu6mmoreka IIOK
28 kosneOaHus. 'apmoHnyeckue
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe 1 TMHAMHYECKOE bubnuoreka [{OK
OIMCaHME KOJeOaTeIbHBIX IBHKCHHI https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onvucanue. BeiBog
JMHAMUYECKOTO OTTMCAHUS
30 TapMOHHUYECKUX KOJCOaHUH U3 UX bubmorexa HOK
P https://m.edsoo.ru/e3¢99692
SHEPTeTUYECKOTO0 U KHHEMATHYECKOTO
OTCaHUS
bubnunorexa LIOK
31 Ammutyaa u daza KojreOaHui
ynau ¢ https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KoJIeOAHMIA.
1 [Tepron MambIx CBOOOIHBIX bubnunorexa LIOK

KoJIeOaHNIT MaTEMAaTUYECKOT'O
MasTHUKA. [leprnoa cBOOOHBIX

https://m.edsoo.ru/e0399319




KoJie0aHul MPY>KMHHOTO MasiTHUKA

3aryxaromue KoieOaHus.

bubnunoreka LIOK

33
Brinyxaennbie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09

bubnunorexa LIOK

34 ABTOKOIC0a

BroROICham hitps://m.edsoo.ru/6add2644
bubnunorexa LIOK

35 Pemenue 3agau https://m.edsoo.ru/addeec?1

https://m.edsoo.ru/756123c5
VYpok-koH(pepeumnus "MexaHnueckue
36 K(?JIGGaHH;([b BpM 3HI>IKaJH>HI>IX bubnuorexa [IOK
'},] https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O000I11IeHNE U CUCTEMATU3AIUS
. " bubanorexa [JOK
37 3HAHUHU 110 TeMe "MexaHndeckue
https://m.edsoo.ru/eb84182f
koneOanus"

38 OJeKTpOMarHUTHBIE KOJICOaHusI. bubmmnoreka HOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIUTYIbI

39 3apsija KOHAeHcaTopa ¢ aMIUIUTYI0M bubnmorexa OK

P 8 P ya https://m.edsoo.ru/093f9af1
CHUJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE

40 3aKOH COXpaHEHUsl YHEPTUHU B bubnmnoreka [JOK
UJeaTbHOM KO0JIe0aTETbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxaroIue dIEKTPOMarHUTHEIE

Y P but6mmorekxa [IOK
41 KosiebaHus. BeinyXeHHbIE
https://m.edsoo.ru/5e668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pezncrop n
42 KOHJICHCATOP B LICHHU IIEPEMEHHOTO bubmmorexa TOK
A p B p https://m.edsoo.ru/84836152
TOKa
43 Karyiika HHIyKTUBHOCTH B LIEMIH bubnuoteka [JOK




IEPEMEHHOT'O TOKa

3akoH OMa AJ1s1 2JIEKTPUYECKON LIenu

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

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIINTYIHOE U JEUCTBYIOIIIEE bubmmorexa LOK
A A yrom https://m.edsoo.ru/lcac6cdc
3HAYEHHUE CUJIBI TOKA U HAMPSKEHUS
. bubnuoreka [IOK
46 Pe3onanc B anekTpuueckoi 1enu
https://m.edso00.ru/087506df
b K
47 Pemenne 3amau nbmmorexa IO
https://m.edsoo.ru/al 6836a4
WneanpHbIif TpanchopMaTop.
pancop P bubnuoreka [{OK
48 IIpousBoacTBo, nepenaya u
. https://m.edsoo.ru/f97418ae
NMOTpeOICHUE IIEKTPUUECKOW SHEPTUH
DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
49 Kp JIBTYypa HCHOHBS(;[BpaHHHp bubnnorexa [IOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
JKU3HHA
b K
50 Pemenue 3amau nGmroTexa O
https://m.edsoo.ru/ee6677ed
b K
51 Pemenue 3agau nbmmotexa L0
https://m.edsoo.ru/7cab59{8
O00011eHNEe U CUCTEMATU3ALIS
. " but6mmorekxa [IOK
52 3HaHUU 10 TeMe "DIeKTPOMarHUTHbIE
| https://m.edsoo.ru/401024a9
KoJIeOaHUs
53 MexaHn4ecKre BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmuorexa [IOK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKTEpUCTUKH 3BYKa
https://m.edsoo.ru/138b6f09
56 Wndpassyk u ynprpassyk. LllymoBoe bubmumoreka [JOK
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl https://m.edsoo.ru/7380038f
57 Pemenue 3amau bubamorexa LOK
https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMAarHUTHbIE BOJIHBI. bubnnorexa [JOK
H3nydeHue 3neKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana 3meKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHue MeKTpOMarHuTHBIX
https://m.edsoo.ru/49bel1f9
BOJIH B TEXHHUKE U OBITY
[IpuHUMIIBI paIUOCBA3U U
61 TeJeBuIeHnA. Pagnonokamusi. bu6nmorexa LIOK
DIIeKTPOMarHUTHOE 3arps3HEHUE https://m.edsoo.ru/9f96f1{8
OKpYXaIoIIe Cpeabl
2 KonrtponbHas pabora no reme bubmuoreka [IOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4£7985a0
63 CaerT. 3aKOH MPSAMOJIUHENHOTO bubmuoreka [JOK
pacIpoCcTpaHeHUs CBETa https://m.edsoo.ru/f9566406
Pemenue 3aga4 Ha TpUMEHEHUE
. bubnuotexa [JOK
64 3aKOHa MPSIMOJIMHENHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmnoreka [JOK
Cdepudaeckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenomienue cBera. AGCOMIOTHBIN U bubnmoreka [JOK




OTHOCHUTEIJIBHBIN I10Ka3aTelb
npenomiienus. IlonHnoe BHyTpeHHee
oTtpaxkeHue. [IpenenbHslil yromn
IIOJIHOI'O BHYTPEHHEI0 OTPAKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

https://m.edsoo.ru/bc2e55cd

bub6nmoreka [IOK

67 3aKOHOB OTPAYKEHHS U MPEIOMIICHUS
https://m.edsoo.ru/49d830a9
cBeTa
Xop nydeit B mpusMme. ucnepcust
. bubnnorexa [IOK
68 cBera. CloKHBIA cocTaB 0eJIoro cBera.
https://m.edsoo.ru/d8elc3be
LBet
69 JIunzel. @OKyCHOE PacCTOSIHUE U bubmmoreka [JOK
OIITHYECKAs CHUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuoreka [IOK
UX cucTeMax. YBEJINYECHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemienue 3agad Ha HOCTpOCHUE
71 U300paKEeHUI, 10T ‘Iael\I/)ILIX c bubmorexa HOK
P - oY hitps://m.edso0o.ru/5a868£09
OMOIIBIO JIUH3
72 I'na3 xak ontnyeckas cucreMa bubnmorexa OK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
73 OPUMEHUMOCTH re(I)JMeT HUEeCKOU bubmmorexa TOK
p p https://m.edsoo.ru/cd174al10
OIITUKU
74 CKOpOCTh CBETa U METOBI €€ bubnuotexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
b K
75 Hucniepcust cBera nommorexa O
https://m.edsoo.ru/lel6ccbe
buo OK
76 WNurtepdepentus cBeta nosmorexa I

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




KorepeHTHble HCTOUHUKHU. Y CIIOBUS

77 HaOJIIOJICHUSI MAKCUMYMOB U bubnmorexa LHOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
78 Penrtenue 3amau Bubmaorexa ITOK
https://m.edsoo.ru/3061de2b
bubmuorexa [JOK
7 lTpumenerie unTeppeperin https://m.edso:)l.ru/668edb08
bubnuoreka [{OK
80 Judpaxums caera https://m.edsof)_.lru/ 12ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubnuoreka [{OK
82 Pemerre 3a1a< https://m.edso:)_.lru/d58041 la
23 ITonnepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
ITonmapuzanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerite sana hnps://m.edsoll.ru/c56c8158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHu# 1o teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTtponbHas pabora o Teme bu6muoreka [JOK
«OnTukay» https://m.edsoo.ru/82315dd4
['paHuUIBI TPUMEHUMOCTH
28 KJIACCHYECKOM MEXaHUKHU. 3aKOHBI bub6mmorexa [IOK
DJIEKTPOAUHAMUKA U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIbHOCTH
89 ITocTynatel cienuanbHOU TEOPUHU bubnuotexa [JOK




OTHOCHUTCIIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOU
unrepsai. [Ipeobpazoanus JlopeHna.
YcinoBue NpUuYMHHOCTH.

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIeHne BpEeMEHH B COKpaIlleHHe
JUTAHBI
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPrUen u
. bubnuorexa [{OK
92 VMMITYJIbCOM PEJIATUBUCTCKON YaCTHULIBI.
https://m.edsoo.ru/b6258ffa
DHeprust MoKos
bubnunoreka LIOK
93 PaBHOBecHOE TeII0BOE U3TyYeHHE
https://m.edsoo.ru/f54035a5
bu6mmoreka IIOK
94 3aKoH cmere Buna
KO CMEIIErHs B https://m.edsoo.ru/1c5{t752
95 TI'unotesa M. [linanka o kBaHTax. bubmmoreka IIOK
DoTOHBI https://m.edsoo.ru/a5ffa218
b K
96 OHeprus U UMIyJbC GOoTOHA nomotexa O
https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuorexa [IOK
CroneroBa. 3akonsl (hoTodPdexra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEHA 17151
98 doroapdekra. "KpacHas rpanuna” bubmmorexa [TOK
0P Pt https://m.edsoo.ru/01ef4556
dboTtorpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
JleOeneBa https://m.edsoo.ru/64b4t966
100 BonHoBBIe CBOMCTBA YaCTHI] but6mmoreka [IOK




https://m.edsoo.ru/f59cfcec

Bounbl ne bpoiins. [{imuHa BoaHbI e

101 bpoiins u pazmepsl obactu bubmorexa HOK
P PAsMEpBL 0B https://m.edsoo.ru/5dfSbafl
JIOKAJIN3AlUH JIBUXKYIICHCS 4aCTULIBI
102 KopnyckynsipHO-BOJTHOBOM JTyaJIu3M bubmorexa HOK
prycryiip a4 https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubnnorexa [JOK
KpHUCTaJljax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHud B MUKPOMHDE.
wcp P R P up bubnunoreka LIOK
104 COOTHOILICHHS HEOMPeAeIEHHOCTEH
. https://m.edso00.ru/65783dec
I'eitzenbepra
b K
105 Pemenne rpadguyeckux 3amau uommorexa [0
https://m.edsoo.ru/e70195bd
bubmmoteka IIOK
106 P &
CILCHIE PACHCTHEIX Salad https://m.edsoo.ru/ee9b3182
KoHTponbHas paboTa 1mo TeMam:
107 "OCHEBH CTOI:')' "KopnyckysipHo- bubmorexa HOK
. T PHYCIYIAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJlu3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
bubmmoreka IIOK
108 aroMma. [Imanerapnas Moaens aroma
https://m.edsoo.ru/312b750a
Pezepdopna
109 IToctynatel bopa brbmorexa [OK
https://m.edsoo.ru/404dfa9a
110 Bunae! cnektpoB. CriekTp ypoBHEM bubnuotexa [JOK
JHEPruu aToMa BoJa0poa https://m.edsoo.ru/cf74bl11a
11 CnoHTaHHOE U BBIHYKJIEHHOE bubmuorexa [IOK
H3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢c
112 Jlazep bubmuoreka [JOK




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

113

114

115

HyxnonHnas mozens siapa

I'eiizen6epra-MBanenko. 3apsan u
MaccoBO€ YUCIIO siapa. M30Toms!.

PanmoakTUBHOCTD

3aKoH pPaarOaKTUBHOI'O paciiaaa.

CBoiicTBa HOHU3UPYIOLIETO
n3iydeHus. Binusaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lo3zumerpus

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie cuibl. JledekT Macchl sapa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobieMb! yrpaBisemMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTHYECKHE aCIIEKThI pPa3sBUTHA

AIEPHOMN DHEPrEeTUKH

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

bubnuoreka [{OK
https://m.edsoo.ru/aab98bef

bu6nunorexa LIOK
https://m.edsoo.ru/ff1758d0

116

Mertobl perucTpanuu u

WCCJIEIOBAHMS DJIEMEHTAPHBIX YACTHLL.
DyHIaMEHTaIbHBIE B3aUMOJICHCTBUA.
baproHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-rirooHHas Mozienb

aZIpOHOB

but6mmorekxa [IOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npenenamu CTaHIapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnunctBo pusnueckoit

KapTHUHBI MUpa

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

118

Dtansl pa3BUTHS aCTPOHOMUHU.

but6mmoreka [IOK




3HaueHHe ACTPOHOMUH

[TprMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunoreka LIOK

119
00BbEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
bubnunoreka LIOK
120 TEJIECKOIIbI, PAUOTEIIECKOIIHI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHass aCTpOHOMHMS
Bup 3é3nnoro neda. Co3se3nus,
. bubnuoreka [{OK
121 SIPKHE 3BE3MbI, TIJIAHETHI, UX BUIUMOE
https://m.edsoo.ru/aac588eb
JIBIDKCHUE
Conneunas cuctema. CoJHIIE.
122 ConHe4yHast aKTUBHOCTb. MICTOUHMK bubmmorexa [JOK
o https://m.edsoo.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE31IBI, UX OCHOBHBIC
bu6mmoreka IIOK
123 XapakTepUCTUKHU. [lnarpamMmma
" . " https://m.edsoo.ru/42169944
CHEKTPaJIbHBIN KJI1acC — CBETUMOCTh
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnmorexa OK
https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPECTABIECHUS O bubmuoreka [JOK
MPOUCXOKICHUH U ABOTonMU ConHIa https://m.edsoo.ru/d09da494
1 3BE3]1. DTambl >KU3HU 3BE3]T
Muneunsiii [1yTe — Hama ['anakTuka.
, bubnuotexa [JOK
126 Tunel ranaktuk. YepHsle AbIpHI B
https://m.edsoo.ru/7cd10a0a
s/ipax rajlakTuk
127 Bcenennas. Pacimupenue BeeneHHOM. bu6muoreka [IOK

3akon Xa66ma. Teopus bombiioro

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




128

B3pbIBaA. PenmmnkToBoe N3JIYy4YCHUC

Macmrabnas crpykrypa Beenennoil.
MeraranakTuka

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

129

Hepeménnbie mpoOieMbl aCTPOHOMUU 1

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

130

131

132

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBaHue MarHUTHOTO I10JIS
MOCTOSIHHBIX MarHUTOB' MJIN
"UccneqoBaHue CBOWCTB
dbeppoMarseTuKoB" UiIu
"UccneqoBanue aeiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

Du3NUeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiiel AMiiepa" uim
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CHJIBl TOKA" MU
"OnpeneneHne MarHUTHOW WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3NUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS

3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH 1
"Onpenenenyre MHAYKIIMA BUXPEBOTO
MarduTHOTO TOA"

Pu3NYeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
camouHaykiuu" wim "COopka Moenu
3JIEKTPOMArHUTHOTO reHepaTopa”

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

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

https://m.edsoo.ru/c36658da

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

134

Pu3N4eCcKui IPAKTUKYM I10 TEME 1

bubnunoreka LIOK




135

136

137

138

139

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

DuU3nyeCKui MPAKTUKYM 110 TEME
"[IpeobpazoBaHme SHEPTUU B
MPY>KUHHOM MasiTHUKeE"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOr0 TOKa
yepes M0CIIEJ0BATEIbHO COCIMHEHHBIE
KOHJCHCATOP, KaTylIKy U pe3ucTop"”
i "UccnenoBanue paboThI
MCTOYHUKOB CBETA B LIETIH
IIEPEMEHHOT0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3ByKOBOU
BOJIHBI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3mMepeHue nokasaresns nIpeaoMIeHUsS
crexna" win "l[lomyuenue
n300pakeHHs B CUCTEME U3 TIIOCKOTO
3epKaia v JUH3bI"

Pu3NYeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOT'O PacCTOSTHUS OT BElIeCTBa
(Ha mpuMepe XUAKUX JIUH3)" WK
"N3mepenue pOKyCHOrO pacCTOSTHUS
paccenBaronMX JUH3"

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

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

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

bu6nunorexa LIOK
https://m.edsoo.ru/b100661a

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

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

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue anudpakiuu,

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737




141

142

143

144

145

UHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

DuU3nYeCKui MPAKTUKYM 110 TEME
"OnpeneseHue UMITYJIbCa U SHEPTUU
PENATUBUCTCKHUX YacTHIl (110
doTorpadusaM TPEKOB 3apsHKCHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

Ou3nyecKuil MPakTUKYM 0 TeME
"U3mepenne noctosinHou [lnanka Ha
OCHOBe HccieoBanus Gororpdexra"
nny "UcciaenoBanne 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOANO]T OT
HanpspkeHus"

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue cuekTpa
pa3peKEeHHOro aTOMapHOT0 BOAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCoIB30BaHUEM J103UMETpa”
win "M3ydenue nornomienus 6eta-
YaCTHI] AJTTOMIHUEM"

Pu3nUeCKUu IPAKTUKYM 110 TEME
"HaOmroaenust 3B€31HOT0 HEOA
HEBOOPYXKEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH TSI OTIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

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

bubnuoreka [IOK
https://m.edsoo.ru/eb916f82

bu6nmorexa LIOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabe6e

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




co3Be3niusi CeBepHOro Moyyniapus u
spkue 3BE3a61" uau "Habmonenus B
teneckon JIyHbl, IIaHeT, TyMaHHOCTEH
1 3BE3/THBIX CKOTICHUN"

O000111eHrE U CUCTEMATU3ALMS
3HaHui. Posb pU3MKKM 1 acCTpOHOMHUH B

. . bub6nmoreka [IOK
146 3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
¥ . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIHHOCTH YeI0OBEKa
O000I11IeHNE U CUCTEMATU3AIUS
147 3HaHUU. Posib 1 MecTo GU3HUKHU U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4HOM https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O06o0mIeHre U cucTeMaTr3aIus
3HaHuil. Pose ¢pusndeckoi Teopun B
OPMHUPOBAHUHU MPEJICTABICHUN O
148 $H§Hq§:Koﬁ Ka Tl:IHe MHpa, MECTO bubmmorexa [TOK
! ap pa, https://m.edsoo.ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJICTABICHUN O IPUPOJIC
149 O06o0mIeHre U cucTeMaTHu3aIus bubmuoreka [{OK
3HaHuM o teMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cUCTeMaTH3alns bubmmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHW# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dtbafc5
O06o01IeHre U cucTeMaTH3aIus
. " bubnunoreka LIOK
152 3HaHUi 1o Teme "CTaTuka TBEp0TO

Tenma"

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




O000111eHrE U CUCTEMATU3ALMS

bu6nmoreka [IOK

153 3HaHUN 110 TeMe "3aKOHbI COXPAHEHHUS
— https://m.edsoo.ru/32a4d1a0
O000111eHNE U CUCTEMATU3ALMS Eu6 OK
154 3HaHUH 110 TeMe "OCHOBEI hH H/I;IOTe:;a a ledd40ca8
. ttps://m.edsoo.ru/e
MOJIEKYJIIPHO-KMHETUYECKON Teopun" b <
O0001IeHNEe U cCHCTEMATH3AINS s OK
155 3HaHui no teme "TepmoanHamMuKa. nbnmotexa I
" https://m.edsoo.ru/c63f7¢10
TemnmoBble MaIIUHEI
O0001IeHNE U CHCTEMATH3AINS
156 3HaHUH 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTosgHus BenlecTBa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1
nepexoanl"
O00011eHNEe U CUCTEMATU3ALIS B OK
157 3HAHUH 10 TeMe "DIEeKTpUIECKoe nommoteka 1
Hone" https://m.edsoo.ru/3bf0def9
O000I11IeHNE U CUCTEMATHU3AIHS G OK
158 3gaHui 110 Teme "11oCTOSTHHBII ubnuorexa I
> eKTpHECKuii TOK" https://m.edsoo.ru/71453ee6
O000I1IIeHNE U CUCTEMATHU3ALHS G OK
159 3HaHUU 110 TeMe "TOKHM B pa3nUUHBIX nommorexa
cpeax” https://m.edsoo.ru/3d40077a
160 O00011eHNe U CUCTEMATU3ALIS bub6mmorexa [IOK
3HaHUU 1o Teme "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
Peseprubrit ypok. O6001IeHNE U
161 CHUCTEMaTH3alus 3HaHUH 110 TEME Bubmiorexa OK
" LeKT " https://m.edsoo.ru/053e2248
pOMarHuTHast UHIYKITUS
162 PesepBHblit ypok. O6001IeHnE 1 bubmuotexa [JOK




CHCTEMATU3ALMS 3HAHUH T10 TEME
"Mexanudeckue koinedanus"

PesepBHbIil ypok. O6001IeHNE 1

https://m.edsoo.ru/d6310bfd

. bubnuorexa [IOK
163 CHUCTEMAaTH3als 3HAaHUH 10 TEME
" " https://m.edsoo.ru/5e2bb83d
DneKTpOMarHUTHBIC KOJIeOaHUs
PesepBHeiit ypok. O000mIeHNE U
164 CHCTEeMAaTU3alMs 3HaHUI 110 TEME bubnunoreka LIOK
"MexaHU4YeCKHE U JIEKTPOMArHUTHbHIC https://m.edsoo.ru/96a7a2dd
BOJHEI"
PesepBueiil ypok. O0001meHME 1
P P . bubnunoreka LIOK
165 cHCTEMAaTHU3alUs 3HaHUH 110 TEME
"Orrrika https://m.edsoo.ru/52ad 1603
PesepBueiil ypok. O0001meHE U
P P . bubnuorexa [{OK
166 CHCTEMAaTHU3alMs 3HAaHUH 110 TEME hitos://med 1Sbeclc6S
ps://m.edsoo.ru/Sbeclc
"Ocnossl CTO"
PesepBHbIil ypok. O000IIEHNE U
P P . bubnuorexa [{OK
167 CHCTeMaTH3alus 3HaHUH 110 TeMe
" . " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOM JTyaliu3m
PesepBHbIil ypok. O000IIEHNE U
168 CI/ICTEMaTmZIle;{ 3HAHUU T10 TeMe bubmiorexa LOK
" " https://m.edsoo.ru/1f511654
dusuka atoma
Peseprubrit ypok. O6001IeHNE 1
169 CHCTEeMaTH3allMsI 3HAaHUH 10 TeMe bub6mmorexa [IOK
"®u3nKa aTOMHOTO SApa U https://m.edsoo.ru/905¢5ce0
3JIEeMEHTapHbIX YyacTul"
PesepBurrii ypok. O000111€HIE U
P P . but6mmoreka [IOK
170 CHUCTEMAaTH3alys 3HaHUH 110 TEME

"DnemeHTsl acTpopuzuku"

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




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbHOI NPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPAHUIBI MPUMEHEHHUS HM3YYCHHBIX (DH3UYECKUX MOJICIICH:
MaTepHaibHas TOUKa, MHEPIHaJIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEN U TBEPIABIX TEIl,
TOYCUHBIN DJICKTPUUCCKHUI 3apsij] — MPU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

PacrniosnaBath pu3nveckue sBiIeHUs (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KUHETUUYECKONH TEOpUU  CTPOEHUs
BEUIeCTBA M JJIEKTPOJMHAMUKHM: PABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJl, ABUKEHHE 10
OKpPY>KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; Auddysus, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE KMJIKOCTEH U TBEPABIX T, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHuM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, HCIApPEHHUE,
KOHJIEHCallUs, MJIaBJIeHHe, KpUCTAJUIU3alus, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly IapaMeTpaMM COCTOSIHUA ra3a B M30Ipoleccax; dJIeKTpU3alus Tedl,
B3aMMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHE, UCHOJb3Ys (PU3MUECKUE BEINUYUHBI:
KOOPJAMHATA, IYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
UMITyJIbC ~ TEla, KWHETUYECKas DJHEprus, IOTCHUUalIbHAsA JHEPIHs,
MexaHuyeckass paboTa, MeXaHWYecKass MOIIHOCTb; TIpU  OINKUCAHUU
MPAaBWIBHO TPAaKTOBaTh (PM3MYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, UX
0003Ha4YeHHs] W €IWHUIBI, HaXOAWUThb (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKyI0 BETMUMHY C IPYTUMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCHOJNB3Ys (pU3MUECKHUE BEMUYMHBIL: JaBJICHUE Tra3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JIBUKCHUS MOJIEKYI,
CpeIHEeKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KOd(QQHUIMEHT IOJE3HOrO JEHCTBUS
TEIUIOBOTO JABHUraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3NUECKUI
CMBICJI UCHOJBb3yEMbIX BEIMYUH, UX O0O3HAYEHUS W €AMHUIBI, HAXOJIUTh
(dopMyIIbl, CBS3bIBAIOIIME JaHHYI (DU3MYECKYI0 BEIMYHMHY C APYTUMH
BEJIMYMHAM

OnuceIBaTh HN3YYCHHBIC QJICKTPHUICCKUC CBOMCTBa BCIICCTBA nu
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YS (bPI3PI‘-ICCKPIC BCJIIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAJIOB; MIPH OMKMCAHUU MPABUIBLHO TPAKTOBATh
(bu3nYeCKUil CMBICI MCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBI;
yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU

aHATU3UPOBATh (PU3UYECKHE TPOLECCH U SBICHUS, HCIIONB3Ys (pru3nyeckue
3aKOHbl M TPHUHIUIIBL 3aKOH BceMupHoro tsrotrenus, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruM, 3aKOH COXpPaHEHUS
UMITyJIbCA, MPUHLUI  CYNEPHO3UIMH CHJI, TMPUHIUI PABHOIPABHS
WHEPLUATBHBIX CUCTEM OTCYETa; MOJEKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO
CTPOCHHUS BEIIECTBA, IAa30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHYECKOMN
SHEPrUM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ € aOCOJIIOTHOM TeMIlepaTypoH,
NEPBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEMaTHYeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHUMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh yCIOBUS MX  0€301acHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBIMONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU U
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpU 5TOM
dbopMyspoBath mpobieMy (3agady) ¥ TUIOTE3y YIeOHOTO IKCIEPUMEHTA,
coOMparh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TPOBOJIUTE OIIBIT
1 GOPMYIIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH;
[P 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3WYECKUMH  BEIMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MOMYyUYEHHOW  3aBUCHUMOCTHU
(GU3HMYECKUX BEIUYMH B BHJE TAaOMUIl W TpaduKOB, Ne€JIaTh BBIBOJIBI I10
pe3ysbpTaTaM UCCIIeI0BaHUS

CobmoiaTh mpaBmiia 0€30MacHOro TPyJaa MPU MPOBEIEHUN UCCIeTOBaHHHI B
pamMKax  y4eOHOTO  OJKCHEpUMEHTa, Yy4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOM AESITENFHOCTU C HCIOIb30BAaHUEM U3MEPHUTENBHBIX YCTPOICTB U
1a60paTOPHOTO 000PYTOBAHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKONH MOJENbIo,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI M MPUHIIUITB; HA OCHOBE aHANIM3a yCIOBHS
3aaui BBIOUPATh (PU3UYECKYI0 MOJEINb, BELICTATh (DU3HMUECKUE BETUYHHBI
U QopMyInbl, HEOOXOAMMBIE Il €€ pelIeHUs, MPOBOIUTH PacuéThl W
OIICHUBATH PEATHLHOCTH MOJYUYECHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

Pemiate Kau4C€CTBCHHBIC 3aga4uu: BBICTpPAanNBATh JIOTHUYCCKH
HCIMIPOTUBOPCUUBYIO IICTIOYKY paccyxcz[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC




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

10.15

Hcnonb3oBaTe  MpU  pelIeHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIpETAllUM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-IONYJISIPHOU
uHpOpMaLUK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPHUTHUYECKH
aHAJM3UPOBAThH MOJTyYyaeMylo HHPOPMALIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIa/1a POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss O€30MACHOCTH TIpW  OOpalieHuH ¢ npubdopamMu |
TEXHUYECKHMHU YCTPONCTBAMU, JUISI COXPAaHEHHsS 3JI0POBbSI M COOJFOJICHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpere

PaGorath B rpynme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATIBHO PACIPEACISATh 00SI3aHHOCTH H
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHTYyallMsX, aJCKBATHO
OLICHWUBATh BKJIAJ KaXJIOTO M3 YYaCTHUKOB TPYINIbI B pEIICHHUE
paccMaTpuBaeMoid MpoOIeMbl

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yabTarTa

11.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOUW KapTHHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTUHBI MUpa

11.2

Y4uuThiBaTh TpaHULIBI MPUMEHEHUS] HM3YyYEHHBIX (PU3NYECKUX MOJeNeH:
TOYEYHBIN JJIEKTPUYECKUHN 3apsj, sAepHas MOJENIb aToMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJipa MPH pelieHnH (PU3NUecKux 3ajad

11.3

Pacnio3naBath (uznueckue sBIeHUs (MpoLecChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB 9JICKTPOJMHAMUKH W KBAaHTOBOM (M3MKHU: 3JIEKTpUYECKas
POBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIHUS, ICHCTBHE
MarHUTHOT'O TIOJISE HA TMPOBOJHHK C TOKOM MW JBHXKYIIMHCS 3apsil,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NpSIMOJIMHEITHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIIeHHne, WHTepdepeH s,
nudpakiys U MOJSpU3aNus CBETa, AUCIEPCHS CBETa, (POTOIIEKTPHUYECCKUN
s dext (porodddexT), cBeTOBOE AaBi€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJAa,  ©CTECTBEHHas M HMCKYCCTBEHHas




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3lMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOLECCHI), HCIOJB3YS  (PU3UUECKUE
BEJIMYUHBI: YIEKTPUUECKUH 3apsijl, CUIIA TOKA, dJIEKTPUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnuanos, JJC, pabora
TOKa, MHIYKIUS MAarHUTHOro 1ojs, cuina Awmmepa, cwia JlopeHna,
MHIYKTHUBHOCTb KATYILIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOIO IOJIEH,
HEepuoJl U 4acToTa KoJieOaHUH B KosieOaTelabHOM KOHTYype, 3apsi U cuiia
TOKa B Ipollecce TapMOHHUYECKMX 3JEKTPOMAarHUTHBIX KoseOaHuH,
(GoKycHOE paccTOSIHME M ONTHUYECKas CHJa JIMH3BL, TPH OMHCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOJIb3YEMBIX BEIUYHH, UX
0003HAUCHHsI W EIUHMIIbI;, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(U3UYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAaHTOBBIE SIBICHUS M MPOIECCHI, HCIOIb3YS
($u3HYeCcKre BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrus M HMITYyJbC (OTOHA, TMEPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHWUU TMPABUIBHO TPaKTOBATh
(UBUYECKUN CMBICI UCTIONB3YEMbIX BEIUYHMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JPYTUMH BeTMYMHAMM, BEIUMCIISITH 3HAaUeHHE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (HU3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3YS (PU3NIECKUE
3aKOHBl M NPUHLUIBLI: 3akoH OMa, 3aKOHBI [OCJIEI0BaTEIbHOTO U
NapajIeJIbHOTO0 COEAMHEHUs NIPOBOJHUKOB, 3aKoH Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH NMPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbI OTPAKEHUSI CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHHUE
OnHmTeiiHa 111 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXPAaHEHHs MMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsija, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCIa, MOCTYJaThl bopa, 3aKOH pajinOAKTHBHOIO
pacraza; Ipu 3TOM pa3iIuyaTh CIOBECHYH (DOPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKOe  BbIpaXXEHHWE M ycjoBHs  (TpaHMIbl,  oO01acTH)
MPUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMM MAarHUTHOTO  TOJsA
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOHN JTUH30U

11.9

BrimongaTs OKCIIECPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MMponecCoOB C UCIOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpU 5TOM
dbopmynupoBaTh podIeMy (3a7a4dy) ¥ THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000pYyIOBaHUS, MPOBOJUTH OMBIT
1 (GOPMYIIMPOBATH BBIBOJIBI

11.10

OcymiecTBIsITh MpsIMblE M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IIOTPEIIHOCTENH U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (DM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
NpPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYUH B BHJE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 PE3yJIbTaTaM UCCIIEIOBAHHS

Cobmoath mpaBuiia 0€30MacHOTO TPYAa MPU MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTO  JKCIIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOfICTB u
1abopaTopHOTrO 000PYA0BaAHUS

Pemate pacuérHble 3aauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJENbIO,
UCIIONB3Ysl (U3MYECKUE 3aKOHBI M MIPUHITUIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYIO MOJICINb, BBIICIATh (PU3NUECKHUE BEITUYHHBI
u GopMyJbl, HEOOXOAMMBIE UIsi €€ pEIICHHs, MPOBOAUTH PACUEThl U
OIICHUBATh PEATHHOCTb IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITMUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIIPOTUBOPCUUBYIO IICTIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHHUA

Hcnonp3oBaTh  mpu  pemieHMH  y4eOHBIX  3a7ad  COBpPEMEHHbBIC
WH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIS  TIOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEPIPETAllMM U TPEACTAaBICHUS Y4eOHOW U HAYYHO-TIOMYJSIPHOU
uH(pOpMallMK, TONXYYEHHONH W3 Pa3IUYHbIX HUCTOYHHKOB; KPUTUYECKU
AHAJTM3UPOBATH MOJTyYaeMyl0 HHPOPMAIIUIO

OOBSACHATh MPUHIMIBI JEHCTBUS MAIIUH, OPUOOPOB U TEXHHUYECKHX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 HCMIOJIb30BaHUS B
MOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE PUMEPHI BKJIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KM3HU
uist  obecrieyeHust Oe3omacHOCTM TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JUISI COXPAaHEHHs 3/0pPOBBSI M COOJIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MIOBEICHUS B OKpYXKAIOIIEH cpeie

11.19

PaGoraTte B rpymme C BBIOJHEHHEM PA3IUYHBIX COILMATBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYIIIbI, pAllMOHATIBHO PACHPENeATh 00S3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CHTyalUdaX, aJCKBAaTHO
OLCHMBATb BKJIaJ KaXJAO0ro MW3 YYaCTHUKOB TIpPyIIlIbI B PCIICHHUC
paccMaTpuBaeMoi TPOOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia JIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o npupone. Haydnsle meTonbl
11 ITIO3HAHMS OKpYyKarolero Mupa. Pons skcriepuMenra
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCrepuMeHT B (pu3uke

MonenupoBanue ¢usmueckux  SABICHUH |
npoueccoB. Hayunesie rumnore3sl. PuU3NUECKHE
3aKOHBl M TEOpHM. ['paHUIBl PUMEHUMOCTH

1.2 ¢u3nyeckux 3aKOHOB. [IpMHIMII COOTBETCTBHSI.
Porb m wMecro ¢wm3uku B QopmupoBaHUH
COBPEMEHHOM  HAayyHOH  KapTHHBI  MHpa, B
NPaKTHYECKOH EeSITeNbHOCTH JIIOIeH

MEXAHHUKA

KMHEMATHKA

MexaHuueckoe  JIBHIKEHHE. OTHOCHTENBLHOCTD
2.1.1 MexaHuueckoro aBmkeHus. CucreMa oOTCUYETA.
Tpaexropus

[lepemenienne, CckopocTb (CpeaHsisi  CKOPOCTb,
212 MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
o TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPJIMHAT.

CrnoskeHue nepeMeIeHnii 1 CI0)KEHNE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
513 nBrkeHue. ['padMKu  3aBHCHMMOCTH  KOOPJMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IE€PEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPECMCHHU

214 CBoOoaHoe majieHre. Y CKopeHue cBoOOOHOTO
o najeHus

KpuBonnneiinoe JBIYKEHUE. PaBrOMepHOE
215 JBUKCHHE MAaTEPUAIIBHOM TOYKU I10 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JTUHENHAs CKOPOCTh. Ilepuon u

gacToTta. LIeHTpocTpeMuTebHOE YCKOpeHUE

216 Texuuyeckue YCTpOﬁCTBaI CIINAOMCTpP, ABUIKCHUC
o CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccrnenoBaHne COOTHOIIEHHMS MEXAY




2.2

2.3

My TSAMH, IIPOUICHHBIMU TEJIOM 3a
HIOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [IBHXKCHHHM C HayalbHOU
CKOPOCTBIO, PaBHOH Hynro. V3ydeHue IBHKEHHS
apuKa B BS3KOW XUIKOCTU. V3yueHHe ABHIKEHHS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

291 IIpunnun orHocurensHOocTH ['anmunes. Ilepsbiid
o 3akoH HproToHa. MHepuuanbHble CHCTEMBI OTCUETa

2.2.2 Macca tena. Cuna. [IpuHIMI cynepno3uivuy Cuil

Bropoii 3akoH HproTOHA [1711 MaTEpUAIBHON TOYKU B
223 unepuuanbHoil cucteme otcuéra (MCO). Tpernit
3akoH HbproTOHa U1 MaTepHaIbHBIX TOYEK

2924 3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
o IMepBast KOCMUYECKast CKOPOCTh. Bec Tena

2.2.5 Cuna ynpyrocrtu. 3akoH ['yka

Cuna Ttpenus. Cyxoe TtpeHue. Cuna TpeHUS
296 CKOJIbXKEHHUS M cuita TpeHus mokos. Koadduuument

TPCHUA. Cuna COIMPOTUBJICHHUA IPU ABUIKXCHUU TCJIa
B X KNJAKOCTH HJIM I'a3€

557 [locTymaTensHoe W BPAIATENBHOE  JBHIKEHHUE
o abCOIIIOTHO TBEPIOIO Tela

MoOMEHT CuiIbl OTHOCHTEIBHO OCH BpalllCHMS.
2.2.8 IInedo cuibl. YciioBus paBHOBECHS TBEPAOrO TENIA B
NCoO

Texuuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

229

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH TOJ JAEHCTBUEM
HecKosbkux cui. MccienoBanue 3aBUCUMOCTH CHJ

2.2.10 YIOPYrocTH, BO3HUKAIOIMX B JehopMHUpPyEeMOid
Npy>)KMHE M PE3UHOBOM 00paslie, OT BEITUYMHBI UX
nepopmanuu. MccnenoBanue yciaoBUH paBHOBECHS
TBEPAOrO TeJIa, UMEIOIIETO OCh BPALICHUS

3AKOHBI COXPAHEHU A B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHalbHBIX TOYEK. MIMIyJIbC CHIIBI M U3MEHEHUE
HMITYJIbCa TeJa

3akoH coxpaneHus nMmiyibca B ICO. PeaktuBHoe
JIBUKECHHE

232

233 PabGora cunel




234

MOoOIIHOCTh CUIBI

235

2.3.6

2.3.7

Kunernueckast dSHeprusi MarepUalbHOH  TOYKH.
TeopeMao KMHETUYECKOU dHEPIUU

[TorennmanpHas 3Heprus. [loTeHnManbHas SHEPrus
yIpyro nehopMUpPOBaHHOM MIPY>KUHBI.
[ToTenmanpHas SHEPTUs Teja BOJMU3M MMOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEBIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHLIHUAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHUYEeCKOM OHEpPIrunu CHUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHU4YeCKOMn OHEpIrun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOWCTBA:  JBM)KCHHME  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTEi
Tel Mpu Heynpyrom ynape. MccnemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUU Tela

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMUKA

OCHOBbBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU
OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBUKEHUE.
Huddyszusa. Xapakrep ABMKESHUS U B3aUMOJEHCTBHS
YacTHI] BEUIECTBA
Mopenu CcTpoeHus Ta30B, XUIKOCTEH M TBEPIBIX

3.1.2 Te1 W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYIIL. KonnuectBo BEIIIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U e€

n3mepenue. lllkana remneparyp Llenbcus
Mopnens upeanpHOro rasa. OCHOBHOE YypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKOW TEOpUU HJIEATBHOTO
rasa
AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOTO  JIBHIKECHUS
yacTull raza. [llkana temnepatyp KenbBuna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
HanbroHa

318 I"a3oBble 3ak0HBI. M301polLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3odapa

3.1.9

3.1.10

TexHuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[TpakTuyeckue paboThl. M3MepeHne Macchl BO3ayXa
B KJIACCHOM KOMHare. MccienoBanue 3aBMCHUMOCTH
MEXJy IapaMeTpaMH COCTOSHHSA pPa3peKEHHOIO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

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

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UEabHOTO rasa

323

Buer TEIUIONEpEIavun: TEIIONPOBOJHOCTb,
KOHBEKUMUA, HW3JIy4yeHHE. TeIuIoEMKOCTh  Telna.
VnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbii 3ak0H TepMOAMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['paduueckas uHTEpIIpEeTAIysl pabOTHI ra3a

3.2.5

Tenmosrie MAaIlITHbBI. [TpunHIUTIBI JIEUCTBUS
TEIUIOBBIX MamwH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moe3Horo
nericteus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumocTh
IIpoLeccoB B mpupoie. TemioBble ABUTATENH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

TexHuueckue yCTpONCTBa: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIWIBHUK, KOHUIIMOHEP
[IpakTnueckue pabotel. M3mepenue ynenbHOI
TEIJIOEMKOCTH

33

AT'PETATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE ITEPEXO/1bI

3.3.1

3.3.2

Hap006pasoBaHI/Ie N KOHACHCAlMA. I/IcnapeHHe )51
KUIEHUEe. YIenbHas TeIlIoTa Hap006p330BaHI/I$I.
3aBHCHMOCTD TCMIICPATYPhI KUIICHHUA OT JABJICHUA

AOCOoNIOTHAs ¥ OTHOCUTEIbHAS BIIAYKHOCTh BO3JIyXa.
Haceliennslii nap

3.33

3.34

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONHS CBOMCTB KpUCTaLIOB. JKuakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauii3anus. YaenpHas TEIJIoTa




riaBiieHus. Cyomumarust

3.3.5 VYpaBHeHHE TEIJIOBOTO OajlaHca
Texnuueckue YCTPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTUU MOTYyUYEHUS
o COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJOTUU
337 [IpakTnueckue paboTel. HM3mepeHue BIaXKHOCTH
o BO31yXa
4 OJIEKTPOIMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYCCKUX 3aPsII0B
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKHU U MOTYIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DneKTpuuecKoe ToJIe. HanpsoxkéHHocThb
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
JluHuy HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO OIS
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKKM ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIIEKTPUIECKOM nore. Jusnekrpuyeckas
IIPOHUIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsuKEHHOTO
KOHJIEHCaTopa
Texauveckue yCTpoiicTBa: AJEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAs 3aIuTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHIEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED
4110 IIpakTrueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN DJIEKTPUYECKNN TOK. TOKU B PA3JIMYHBIX CPEJJAX
VYcnosus CYILIECTBOBaHUS MTOCTOSTHHOTO
4.2.1 ANEeKTpUYecKoro Toka. Mcrounnku toka. Cuiia Toka.
ITocTosiHHBIN TOK
4.2 422 Hanpsioxenne. 3akon Oma i1 y4acTka Henu
493 DIIEKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOe, TapauieIbHOE, CMEIIAaHHOE

COCANHCHUC ITPOBOIHUKOB




4.2.5

Paborta snexTpuyeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIHOCTB 3JEKTPUYECKOTO TOKA
anekTponaBwkymas cwia (mamee — DOJIC) wm
BHYTPCHHEE CONPOTHUBICHUE HMCTOYHUKA TOKA.
3akoH OmMma JUTSt MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nenu. KopoTkoe 3amMpIkaHue

DJEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAIIOB.
3aBUCHUMOCTh  CONPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

429

Onextpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

4.2.10

4.2.11

[TonynpoBonnuku. CoOcTBeHHass M IpUMECHas
IIPOBOAMMOCTh IOJYIPOBOAHUKOB. CBOHCTBa p-n
nepexona. [loxynpoBogHIKOBBIE TPHOOPHI

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

4.2.12

DneKTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U
HECAMOCTOSITENIBHBIA  pa3psia. Pasznuynbple  TUIBI
CaMOCTOSTENIbHOrO pa3psana. Momnuus. [1nazma

4.2.13

TexHu4eckue yCcTpoOMCTBA: aMIIEpMETpP, BOJBTMETP,
peocTar, MICTOYHUKH TOKa, JIEKTPOHArpEeBaTEIIbHBIC
npudopBl, 3JIEKTPOOCBETUTEIILHBIE npuOopBHl,
TEPMOMETDP COINPOTUBJICHUSA, BAKYYMHBIA JHOJ,
TEPMUCTOPBI u (boTope3nucTopsl,
[IOJIYITPOBOJHUKOBBIN MO/, FaJIbBAHUKA

4.2.14

11 KJIACC

Kon
pa3zjiena

4

4.3

Koanposepsiemoro
3JIeMEeHTAa

[IpakTnueckue paboThl. l3yueHue cmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

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

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

OJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

4.3.1

ITocTostHHEIE MAarHHUTBHI. B3anmonetlicteue
MHOCTOSIHHBIX MarHUTOB




MarnutHOe 1osne. BeKTop MarHUTHOW MHAYKIUH.
[Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMH

4.3.2 MHAYyKIMU. KapTuHa TUHUA MarHUTHOM MHIYKIIUU
I1OJISI TIOCTOSIHHBIX MarHUTOB
MarnuTtHOE 1ose mpoBOJHUKA ¢ TOKOM. Kapruna
JUHUW TOJsL JJIUHHOTO MPSMOTo MPOBOJAHUKA M
433 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C
TOKOM. OmbiT  Opcrena. Bs3aumogeiictBue
MPOBOJHUKOB C TOKOM
434 Cuna Amriepa, e€ MOJyJib ¥ HalpaBJICHHUE
Cuna JlopeHma, €€ MOAyJib W HalpaBlICHUE.
4.3.5 JBrkeHue 3apsHpKeHHOM 4YacTHIbI B OJHOPOJIHOM
MarHuTHOM nojie. Pabota cuibl Jlopenia
4.3.6 SIBneHne 3MeKTPOMarHuTHOM MHIYKIUU
4.3.7 IToTok BeKTOpa MAarHUTHON MHAYKLIHUU
438 OJAC wuHaykuumu. 3akOH  3JIEKTPOMAarHUTHOU
e uaaykin Papanes
Buxpesoe snexrpuyeckoe none. 3C uHAyKIUU B
4.3.9 IIPOBOJAHMKE, JABWXKYLIEMCS IOCTYyNaTelbHO B
OJHOPOJTHOM MAarHUTHOM T10JIE
4.3.10 [IpaBuno Jlenma
4311 WNunyktuBHOCTh. SIBiieHne camouHaykuuu. J/(C
e CaMOMHLYKIIUH
4.3.12 DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10JIe
TexHu4ueckue yCTpoOMCTBa: MOCTOSHHBIE MAarHUTBHI,
4.3.14 JJIEKTPOMArHUTHI, JJIEKTPOIABUTATENb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHULl, MHAYKIMOHHAs N€Yb
[IpakTnueckue paboTbl. M3yueHne MarHUTHOTO
MOJIsl KaTyuIku ¢ TOKOM. MccnenoBanue AencTBUS
4.3.15 MIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnegoBanue SABJICHUSA BHCKTpOMaFHHTHOﬁ

WHIYKITUH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKHNE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
KonebarensHast cucrema. CBoOOgHBIE KOIEOaHMS.
5.1.1 INapmonnueckne xonebanus. Ilepuon, dacrtora,
5.1 aMILTUTYAa U ¢a3a KojaeOaHui

[IpyxnHHBIA MagsTHUK. MaTeMaTU4eCKUN MassTHUK

ypaBHCHI/IC TapMOHHUYCCKUX KoJIeOaHMH.
Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC




5.2

KOJIE0ATEIBHOTO ABUKECHUS

IIpeBpamieHue »HEpruM IOpH  TapMOHUYECKUX
Konebanusax. CBA3p  aMIUIUTYABl  KoJeOaHW
UCXOJHOW BEJIMYMHBI C aMIUIUTYJIaMU KoOJIeOaHU
€€ CKOpPOCTU U YCKOPEHUS

KonebaTenpHbIii KOHTYD. CBoOoanbIe
DJIEKTPOMArHUTHBIE KOJICOaHHS B  HJCATLHOM
KoieOaTeIbHOM  KOHType. AHAJIOTUS  MEXKIY
MEXaHUYECKUMHU " 3JIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona

3aKOH COXpaHEHHUsI DSHEPruh B  HACaJIbHOM
K0J1e0aTeIbHOM KOHTYpE
BoinyxaeHHbIC MEXaHUYECKHe KoJeOaHusl.

Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennsblit Tok. CHHYCOUJANbHbBIN IEPEMEHHBIN
TOK.

5.1.10

5.1.11

MoIHOCTh MEPEeMEHHOTO TOKAa. AMIUIUTYAHOE U
JIEMCTBYIOIIIEE 3HAUCHHUE CUJIbI TOKA M HAPSKCHUS
Tpanchopmarop. IIpousBoactBo, mnepenaua u
norpebieHue ANEKTPUYECKOM SHEPIHH.
OKOJIOTHYEeCKHEe  PUCKM  TpU  MPOU3BOJCTBE
AIEKTPUYECKOM SHEPIHH. Kynstypa
WCIIOJIB30BAHUSI AJIEKTPOIHEPTUH B TIOBCETHEBHOM
KU3HU

Texnuyeckue YCTpOMCTBA: celicmorpad,
JIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

5.1.12

[IpakTueckue paboTBL. HccnenoBanue
3aBHCUMOCTH IEpPHO/Ia MaJIbIX KoJeOaHUil rpy3a Ha
HUTM OT JUIMHBI HUTH M Macchl Tpy3a.
HccnenoBanne NEPEMEHHOTO TOKa B ILEMH U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOPA,
KaTyIIKU U PE3UCTOpa

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

Mexannueckue BOJIHBI, YCJI0BUA
591 pactpocTpaHeHHus. [Tepuon. CKOpOCTB
o pacIpocTpaHeHus U JUIMHA BOJHLL [lonepeynsie u
IMPOAOJIbHBIC BOJIHBI
529 Wutepdepentms U audpakius MeXaHHYECKHX
o BOJIH
553 3Byk. CkopocTh 3ByKa. 'poMKOCTB 3ByKa. Bricota

toHa. TemOp 3ByKa




53

524

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUSI U3ITyUYCHHS
AIIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus
BeKTOpOB E, B 1 v B 3J€KTpOMarHUTHON BOJIHE B
BaKyyMe

525

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

5.2.6

5.2.7

5.2.8

[llxkana »smeKTpOMarHUTHBIX BOJH. lIpumeneHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[lpyuHIMIBI ~ paguoCBsi3W U TEJEBUICHHUSL.
Panuonokanus. DJIEKTPOMAarHUTHOE 3arps3HEHHE
OKPYXaroIIEH Cpeabl

TexHuyeckue yCTpOiicTBa: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JHArHOCTHKA B
TeXHUKE W MEIUIMHE, pajap, paAuoONpHEMHUK,
TeJNeBU30p, aHTeHHa, TenedoH, CBU-neusb

OIITUKA

5.3.1

5.3.2

IIpsMonuHENHOE  pacIpOCTpaHEHHE CBETa B
oaHopoHOM cpene. JIyd cBeta

Otpaxenue cBera. 3aKOHBI OTPaXXEHHUS CBETa.
[TocTpoeHue n300pakeHHii B INIOCKOM 3epKalie

533

HpeJIOMJIeHI/Ie CBeTa. 3aKOHBI IMpECJIOMJICHUS CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPCIOMIICHUA

534

535

ITonnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHEIN cocTaB 0eJIoro cBera.

[IBer

5.3.6

Cobwuparorue M pacceuBarolIve JUH3BIL. TOHKas
nrH3a. POKYCHOE pacCTOSIHUE M ONTHUYECKas CHJIa
TOHKOM JuH3bL. [locTpoeHue un3z00pakeHuil B
coOuparoIMX U pacceuBarolmx JuH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JIMH301

5.3.7

IIpenensr [IPUMEHUMOCTH F€OMETPHUYECKON
ONTHUKH

5.3.8

WnTepdepennus ceera. KorepeHTHbIE HCTOUHUKH.
YcnoBus Ha0II01eHus MaKCHMYyMOB u
MUHUMYMOB B HHTEp(QEPEHIMOHHON KapTUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB

5.39

Judpakuus cBera. JudpakuuoHHas peméTka.
VYcnoBue HaOMIOAEHUS TIaBHBIX MaKCUMYMOB IPH
MMaJIEHUM  MOHOXPOMAaTHYECKOTO  CBE€Ta  HA




TU(PPaKIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanust cBera
Texnuueckue YCTpOMCTBA: OYKH, ayna,
5311 ¢doroanmnapar, IIPOEKIIMOHHBIN amnmnapar,

MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHAs  OITHKA,
TudpakuoHHAas peléTKa, IOISIPOn]

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

5.3.12

BJIEMEHTAI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panu1el IIPUMEHUMOCTH KJIaCCUYECKOH
6.1 MexaHuKu. [locTynarel TEOpUM OTHOCUTEIBHOCTH:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIMII OTHOCUTEILHOCTH DUHILITEITHA

OTHOCHUTENBLHOCTD OIHOBPCMCHHOCTH.

6.2
3aMeUIeHHe BPEMEHHU U COKPALLEHUE IJIUHBI

6.3 DOHeprusi 1 UMITYJIbC CBOOOTHON YaCTHIIBI

CBa3p Macchl C DSHEprueili M  HMIYJIbCOM
6.4 CBOOOJHON 4YacTUIbl. DHEPIUs MOKOSI CBOOOIHOMN
YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

7.2

SJIEMEHTEI KBAHTOBOM OIITUKU

@®otonbl. ®opmyna Ilnanka cBI3U dHEpPruu
7.1.1 ¢doToHa € ero 4actoTod. DHEprust M HMIIYJIbC
dotoHna

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbIThH
A.I'. CtoneroBa. 3akoHbl hoTOdIPdeKTa

VpaBHenne OiHmTeiiHa s poToaddexTa.
«Kpacnas rpanuia» portodddexra

7.1.4 Hasnenue cera. OnbiTel I1.H. JIeOGeneBa

7.1.5 XUMHUYECKOE JIEUCTBUE CBETA

TexHuueckue yCTpOICTBa: (hoTOdIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIHO]]

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIIEI0BAHUIO CTPOEHM aTtoMa. [InaneTapHas

MOJIEJIb aTOMa

IToctymarer bopa. HM3nmyueHue u IOIIIOLICHUE
7.2.2 (OTOHOB TpU MEpexo/ie aToMa C OJHOIO YpPOBHS

sHepruM Ha Japyroil. Buaer cmektpoB. Crektp




7.3

YPOBHEW 3HEPIrUH aTOMa BOAOpOAa

7.2.3

7.2.4

BonHoBeie cBoiicTBa yactuil. BonHbl ae bporins.
KopmyckymsipHo-BosiHOBOM ayanu3m. Judpaxuus
AJIEKTPOHOB Ha KpUCTaLIax

CrnoHTaHHOE€ W BBIHYXKJICHHOE  H3JIyYCHHE.
YCTpoiCTBO U IPUHITUIT pabOTHI J1azepa

7.2.5

TexHu4eckue yCcTpOMCTBa: CIEKTPAJIbHBIM AHAIIN3
(criexTpockoI), 1a3ep, KBAaHTOBbIM KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE PO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOJII0IEHUS u perucTpanuu
AJIEMEHTAPHBIX YACTHII

OTtkpsiTHe paguoakTHBHOCTH. OnbIThl Pe3epdopaa
[0  ONPEACIACHHUI0O COCTaBa  PaIHMOAKTHBHOIO
nsnyuenus. CpoiictBa anb(a-, Oera-, ramma-
I/I3J'Iy‘-IeHI/I$I. BJII/I?[HI/IC paIII/IoaKTI/IBHOCTI/I Ha XHUBBIC
OpTraHU3MBbI

OTkpbiTHe mpoTOHA U HedTpoHa. HykioHHas
Monenb siapa [eizenOepra — MBaHenko. 3apsa
saapa. MaccoBoe unciio sapa. M3otomnsl
Anbda-pacniaf. DJIEKTPOHHBIM U TMO3UTPOHHBIH
Oera-pacrnaj. lNamma-uznydenue. 3aKkoH
PaaMOAaKTUBHOIO pacnaia

DHeprus CBA3U HYKJIOHOB B s/ipe. SIepHbIe CHUIIBI.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUe U CUHTE3 sIEp

Snepusiii  peaktop. TepMoOsIepHBIM  CHUHTE3.
[TpoGnemMbl U MEepCHeKTUBBI SIJIEPHON HEPreTHKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON IHEPTETUKU

OnemeHTapHble YacTHIbl. OTKpBITHE MO3UTPOHA.
@yHIaMEHTAIBHBIE B3aUMOJAEHCTBUSA

7.3.9

7.3.10

TexHudeckue yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siiepHblil peakTop, aToMHas 6omba
[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
qacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKHN

8.1

8.2

Bun 3Bé3nHoro neba. Co3Be3nus, sSpKue 3BE3NBI,
IJIaHETHBI, UX BUAUMOC IBUKCHUC

Conneunas cuctema. IlmaHeTsl 3eMHOI TpYUIIBI.
IInaneTel-TUTAaHTEI U UX CITYTHHUKH, KaPJIIMKOBBIC




mw1aneTsl. Manbie Tesa COMHEYHON CUCTEMBI

8.3

8.4

Connne, ¢orochepa m armochepa. CosHeuHas
aKTUBHOCTH

Uctounuk sueprun CosHia v 3BE311

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TeMIieparypa, 150.4
B3aUMOCBs3b. /lnarpaMma «CeKTpajbHbIA KJIACC —
CBETHUMOCTD). 3BE3 bl [JIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHUMOCTE IS 3BE3 TJIaBHOM
MMOCJIEIOBATEILHOCTH

8.6

Buytpennee ctpoenue 3BE3n. CoBpeMeHHBbIE
MIPEACTABICHUS O TMPOUCXOXKIACHUU W DBOJIIOIHHI
ConHna u 3B€31. DTallbl >KU3HU 3BE3]

8.7

Mneunsiii Ilyte — Hama I"anaktuka. CrnupanbHas
cTpykTypa ['anaktuku, pacnpeneneHue 3BE31, raza
n neu. llonoxenue u nwxenue ConHua B
[Nanaktuke. Ilnockas u chepuyeckas noJCUCTEMbI
INanakTuku

8.8

8.9

8.10

Tunbl ramakTuk. PaguoralakTMKd HW  KBa3apsbl.
UéEpHpbie AbIpBI B IApax rajlaKTUK

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Paszberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsiuer Beenennol». PenukroBoe u3inydeHne

MacuirabHast CTpPYKTypa Bcenennon.

MeraranakTuka. Hepeménnsie poOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
TpedOBaHMS oOpa3oBaHus

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (U3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yUEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomumMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMUA u

BCIIMYNHAMHU, XapaAKTCPU3YIOIIUMHU (1)I/I3I/I‘ICCKI/IG IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAaHTOBOH (DM3WKHU I aHAIM3a M OOBSCHEHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHSI
3 (rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (DyHIaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYCHHOCTb
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBl M|

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOM W HESIBHO 3aJaHHOW (U3NYECKON MOJEJbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBHS BbIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIIUe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKMX  TEOPHH  TpU  HCIOJIH30BAHUH
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHUHU WMEIONIUXCS JAHHBIX, aHAJIM3UPOBATh pE3YyJbTaThl U
KOPPEKTUPOBAaTh  METOJBI  peHIeHUus ¢  Y4E€TOM  TOJYyUYEHHBIX

pe3yabTaToOB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyrONIMEe MPUMEHEHUS 3HAHUU U3
pa3HBIX pPa3AeNioB MIKOJIBHOTO Kypca (DU3UKH, a TakKe WHTETpaIuu
6 3HAHUM M3 JPYyTUX MPEIMETOB E€CTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYyXIACHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bHSI/I'—IGCKI/Ie SIBJICHUA




Bnanenue OCHOBHBIMHU MeToAaMu Hay4HOT'O MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH TMpPSIMbIE W KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBIN CHOCO0
U3MEPEHUS] U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
W3MEPEHUH, MPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBICHATH
MOJIy4E€HHbIE Pe3yJIbTaThl, UCIONb3Ys (pU3NUECKHe TECOPUH, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABL; COOMIOIATh IMpaBuia OE30MacHOTO Tpyda
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax y4eOHOrO HSKCHEpUMEHTa U
y4eOHO-UCCIEI0BATEIbCKOM  JIESTETbHOCTH C  WCHOJIb30BAHUEM
UM(POBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opy1oBaHUS

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C MO3HIUN IKOJIOTHUYECKOM
0€30I1aCHOCTH; MpeACTaBICHUI o palOHAIbBHOM
MPUPOJIONOIb30BaHNM, a  TakkKe  pPa3yMHOM  HCIOJb30BAaHUU
JOCTMKEHHM HAyKH M TEXHOJIOTMW JUIA JaJbHEWILIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

Omnagenne pa3nTUYHBIMH crocobamMu  paboTel ¢ mH(pOpMAaIue
(U3NYIECKOTO  COJAEpXAaHHUA C  HCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

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

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATAOIINE
aCTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHalau3a u
00BACHEHHUST (PU3MUECKUX TPOIIECCOB, MPOUCXOMIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOJIIOLMHY 3BE€311 M BeenenHoin




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjieMe
MBI HTAa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

MEXAHHWKA
KMHEMATHKA

MexaHndeckoe JABHXKCHUC. OTHOCUTENILHOCTh MEXaHHYSCKOT'O

nerkennsa. Cucrema orcyéra

MarepuaibHas TOUKA.

Eé€ pamryc-BeKkTop:
Pl )=(xle) vr ) z(r)),

TpaeKTopIif,

nepeMEIIeHIIE:

Ar =r1(ty))—7(t)) =1, —11 =
= (Ax, Ay, Az),

IyTb.

CroxeHIIe HE[JEMEU]EHIIfIZ

Ay =4, +47

CkopocTh MaTepuaIbHONU TOUKHU:

_ A7
L= —-
At

J— -.r=
== (v,0).

Ar—0

Ax , ) .
v, =— =X,. aQHAJOTHYHO v =Yy, U.=Z/
At :

CoxeHHe CKopocTeil: ¢, =0, + 0, -

Briunciaenue MNEpEeMCIICHUA U ITYTU MaTCpHaHBHOﬁ TOYKHU ITPU

MPSIMOJIMHEIHOM JBUKEHHUH BJIOJIb OCH X 1O IpaduKy




3aBUCUMOCTH Vx(t)

- _ AD -,
YCKDPEHIIE MaTepHaIBHOII TOYKIL: a = —L =L = [{J
11—

At
1.1.4
Au, . .
a, = =(v,),". aHamormdHo a, =(v, )’, a.=(v.)"
At t J U o
A0
PaBHOMEpPHOE IPAMOJIMHEWMHOE JBUYKEHHUE:
x(t) = xg + vyt

x(1)

0

+
1.1.5

oxX

U (t) — vg, = const

()




Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:

at
x(t)=x,+u,t +——

vit)=v, +at

a, = const

o T

L gt =3 -
Uy~ Y, =<4, [ll '11]

HPII IBILKESHINI B QTHOM HAIIPABIISHII IIVIE S =

CBoOoaHoe majeHue. Y cKopeHrue CBOOOHOTO TaICHHS.

Vi

Q Xo ‘(

JIBr>keHue Tesna, OpOIIEHHOTO MO/ YIJIOM 0 K TOPU30HTY:

Uy =,

Y




x(f) =

Xy T U f=x +Ucosa-f

-

)=, +U,:,1r+g1T—1 + U,sina- r—%

v (t)=v,, +g1=u,sino— g

.E;- =0
g1 __g const

|
e
{u (t)=v, =uv,cosa
{

KpuBonuneiinoe nsuxkenue. [IBuxeHne MaTepuaabHOW TOUKH
10 OKPY’KHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKH:

v = wR

wR

[Ipu paBHOMEPHOM JABUKEHUU TOUKHU 10 OKPYKHOCTH
21

=—=2mv
® = T

2




1.2

27o
. LleHTpOoCTpeMHUTEIHHOE YCKOPEHUE TOYKHU:

Qe =7:w2R

c

R
. [lonHOE yCcKOpEeHUE MaTepUaIbHOW TOUKU

1.2.1

1.2.2

Teépnoe Teno. [locTtynatenbHOE U BpalllaTeIbHOE IBUKEHUE
TBEPAOTO TeIa

JMUHAMUKA

WNuepunanenbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.
[IpuHumn otHOCcUTENbHOCTH ["anumes

Macca tena. IImoTHOCTE BelliecTBa:




©
I
<I3

Cuna. [IpuHIMnI cyneprno3uLuy CHUI:

- - -

FpaBHOAeﬁCTB = Fl + F2+- -

paBHOJEHCTB

1.2.3




Bropoii 3akon Herotona: 1uist MarepuanbHoil Touku B 1ICO

I -

Fl = maq

1.2.4




Ap = FAt

1.2.5

A

p

F
At
pH

F = const

F

const
-— 89—
Flz Fy,

Tpetuii 3akoH HproTOHA 1711 MaTe€pUaibHBIX TOYEK:

-

Fiy = —Fp
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1.2.6

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHIIBI

TOYEYHBIMU MacCaMy PaBHbI
mim,

F=6—5

HNPUTSOKEHUS MEXIY




Cuna tspxkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI
TS’KECTU OT BBICOTHI h Ha/Jl MOBEPXHOCTHIO IJIAHETHI PaJNYyCOM

RO:
GMm

M9 = Ry + h)?

mg

(R

h)

GMm




Cuna ynpyrocrtu. 3akoH ['yka:

F
1.2.7 '
—kx
Cuina tpenusi. Cyxoe TpeHue.
Cuiia TpeHus CKOJIbKEHUS:
Frp = uN
F
P
UN
1.2.8
Cuna TpeHus MOKOs:
Fp < pN
F
™
<




Koadduunent tpenus

[aBiienue:
N
P=7%
p
S
1.2.9
F
1
1.3 CTATHUKA
o
F
MOMEHT CuIIbl OTHOCUTEIBHO OCH BPALCHHUS:
[M| = Fl, rae | — mie4o cuisl
F
1.3.1
F
OTHOCUTEJIBHO  OCHM,  Ipoxojsamed  dvepe3  Touky O
NEePHEHIUKYISIPHO PUCYHKY
1.3.2 IenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOYEK:




-

T,

. -
_ 171 + m2T2+
my + m2+ .




B onHOpOIHOM TTOJIE TSXKECTH

(g = const)




const)
IIEHTP MaccC TeJla COBIAAET C €0 IIECHTPOM TSHKECTH
VYcnous paBHoBecus TBEporo tena B MCO:
[M+M,+...=0
1.3.3 - ~
|E+Fy+...=0
1.34 3akon Ilackans
JaBnenue B )xuaKocTH, mokosieics B UCO:
p =Dpo +pgh
p
p
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
1.3.6
Apx




BBITECH

€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

FApx = ng/BbITeCH

Apx

pgv

BBITCCH

VYcioBue miaBaHus TeN

1.4

3AKOHBI COXPAHEHUWA B MEXAHUKE

1.4.1

NMnynec MaTepuabHOM TOUKHU:

p=mv




14.2

NMmnynbec cucremsl Tei:

p=p+pt+..




3aKOH U3MCHCHUS U COXpPAaHCHUSA UMITYJIbCA:

B 1CO

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

A(

143




1BHEITH

At

2BHEIIH

At

B CO , ecitm




A(

, €CITH

hd -

FlBHemH + FZBHeLUH+- ..=0

1BHEIIH




2BHEIIH

PeakTuBHOE NBUKEHUE

F
V{z:%.:l?

1.4.4
PaboTa cuibl Ha MaioM TiepeMenIeHUN:
A= |P:||ﬁf| -cos u=F, - Ax
«
D
MonHOCTE CHIIBL:
1.4.5

€CIIH 3a BpeMs
At

At




1.4.6

pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIIHOCTH CHJIbBI

A4
P=— =F-v-cosa
At Ar—

Kunernueckas OHEpIUi MaTCpPIaJIBHOfI TOYKU:

mv?  p?

EKI/IH =

2 2m

KHUH

my

2m




1.4.7

3aK0H U3MEHEHUS KHHETHYECKON OHCPIun CUCTEMBI

MatepuanbHblx Todek: B MCO AEkun = A1 + A2 + ...

HOTGHHI/IaJ'IBHaH OHEPIUs:

JUIA IIOTCHIIUAJIBHBIX CUJI

A12 = ElHOTeHu - EZHOTeHu_= AE]'IOTEHLI

1noTenI

2TOTEHI]

AE

TIOTCHI]

HOTGHHI/IaJII)HaSI OHEPTUA MaTepHaJIBHOﬁ TOYKHU B OJHOPOAHOM

IOJIC TAXKECTHU!




ErmTeHu =mg h

TIOTCHI]

mgh

[MorennmansHast SHEPrus ynpyro aeopMupoBaHHOTO Teja:

kx?
El'[OTeHL[ = T

IIOTCHI|

1.4.8

3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUUYECKOM SHEPTUH:




Euex = Exum * Enorer
B IICO ﬂ.E—ng = i"zlﬂcex HEMOTeHIL. CHIs
B IICO AE,ex = 0, eIl Agcex memorenn cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

1.5.1

I'apmoHnyeckue KoneOaHus MaTepruaIbHON TOYKH.
Awmmuntyna u ¢aza xonebanuii. Kunemarnueckoe onucanue:
(1) = Asin| @t +o, ).
v (5 =x.
alf=(v,),=—e'x =a +0'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHSI.

JlnHamuyeckoe onucaHue:

ma, = —kx,
ma
X
—kx,
rie
k = mw?
k
maw
2
. 9TO 3HAYHUT, YTO
E, = —kx




—kx.

DHepreTudeckoe ONMcaHue (3aKOH COXPAaHEHUS MEXaHUYIECKOM
SHEPTHH):

-~

nm‘_i_ﬁ_rm{m_k& _

2 2 2 2

CBs3b aMIUIMTYJbI KOJICOAHWH CMEIIEHUS MaTepuaIbHOMN

TOYKH C aMIUTUTYJIaMU KOJIeOaHU# €€ CKOPOCTH U YCKOPEHUS:

Upe =0, @ =04

[lepuona 1 yactoTta KoyieOaHMii:

ITeprioq ManbIx CBOOOTHBIX KOJCOAHWNA MaTEeMaTHYECKOTO

MasiTHUKA:
1.5.2 ]
T=12n |—
g
[lepron cBOOOIHBIX KOeOaHUM NPY>KUHHOTO MasiTHUKA!
m
T=21In T
1.5.3 Brinyxnennsle koneOanus. Pezonanc. PesonancHas kpuBast
[Tonepeunsie u IPOAOJIbHBIE BOJIHBI. CxopocTb
pacnpocTpaHEeHUs U JITTMHA BOJIHBIL:
v
A=vT =-
v
1.5.4




2.1

WuTepdepennys u audpaxiyst BOIH

1.5.5

2.1.1

3Byk. CKOpOCTb 3BYyKa
MOJIEKYJIAPHAS ©U3NKA. TEPMOAMHAMUKA
MOJIEKYJIAAPHAS OU3NKA

Mogenu cTpoeHHs ra30B, XUAKOCTEH W TBEpAbIX Teid. IlycTh
TepMOAMHAMHUYECKass cucrteMa (Teno) cocrouT u3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4ecTBO BEIIECTBA
N m

vV=—=
Ny




TIe

— 4ucaI0 ABOTaapo, m — Macca CUCTEMBI (Tena),
U

u
— MOJISIpHAsI Macca BEIIeCTBa

2.1.2 TeroBoe JBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA

2.1.3 B3auMopaelicTBue yacTuIl BellecTBa

2.1.4 Juddysus. bpoyHoBckoe ABHKEHHE

2.1.5 Monens uneansHoro rasa 8 MKT
CBsi3p MEXly JABICHUEM M CPEIHEH KMHETHYECKON 3HEepruei
MOCTYNATEIbHOTO TEIJIOBOTO ABUKEHUS MOJIEKYJ UJI€aTbHOTO
ra3a (ocaoBHoe ypaBHeHue MKT):

2.1.6




rae m0 — macca OTHON MOJIEKYJIBI,

N
"ty
n
Vv
N
- KOHIICHTPALIHS MOJIEKYJI
2.1.7 Ab6comtotHas Temnepatypa: T =t +273K

CBs13b TEMIIEpATYpHI T'a3a CO CPEIHEN KNHETUYECKOW SHEpruei
MIOCTYIATEJILHOTO TEIJIOBOIO JBUKEHUSI €M0 MOJIEKYJ:

5

_f 2
2.1.8 z :iﬁf =%kT
\

2.1.9 VYpaBuenue p = nkT

21.10 Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE:




VpasHeHHe MeHzeeeBa — KiarneHpoHa
BbIpaskeHHe U1 BHYTPeHHEH JHepIHH
VpaereHne MeHzneneera — KianeiipoHa (IpHMeHH)

3aIIICIH):
pRT

pV=ERT = vRT = NkT, p=E=.

EHPE.}KEHIIE PIRIE:| BH‘_YTPE—'HHEﬁ JHEPIHI OIHOATOMHOTO

raza ([IpHIMeHIMEle (POPMET 3aIlICH):

U=3vRT =3 NkT =2 RT =ve T=2 p¥
2 2 2 2

2.1.11

3akoH I[aJII)TOHa AJId JaBJICHUA CMCCHU Pa3pCiKCHHBIX I'a30B:

p=pL+pt+..




2.1.12

N3omporieccsl B pa3pekeHHOM ra3e ¢ MOCTOSHHBIM YHCIIOM
MoJieKyJ N (C TOCTOSTHHBIM KOJMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const

nzoxopa (V = const):

p
julip— t
T = cons

T

p

const

nzobapa (p = const):
v = t
T = cons

const




I'paduueckoe npeacraBneHue m3onporeccoB Ha pV-, pT-u VT-
JarpamMMax.

OO0ObeIMHEHHBINA Ia30BbIIA 3aKOH:
Vv

P
—= t
T cons

pV

const

JJI1 IIOCTOSITHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauecTBenHas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBIIICHHOI'O Imapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTh OT 00BEMA HACHIIIEHHOTO
napa
BnaxnocTs BO3ayXa.
OTHOCUTENBHAS BIAKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCbIH.[Hapa(T) B pHacmLunapa(T)
¢
2.1.14 =

p

HachIIapa




(D

(T)

(D

(D

mapa

HachIIInapa

mapa

H3MeHeHne arperatHbIX COCTOSIHMW BEIIECTBA: HCIApPEHUE U

=1 KOH/JICHCALIUSI, KUTIEHUE KUJIKOCTH

0116 N3meHeHne arperaTHbIX COCTOSHUU BEIIECTBA: IUIABICHHE U
o KpucTtajuii3anusa

2.1.17 [IpeobpaszoBanue sHepruu B (Ha30BBIX MEPEX0ax




22

TEPMOJNHAMUKA

221

TerutoBoe paBHOBECHE U TeMIepaTypa

222

BnyTtpeHHss sHeprus

223

Tennonepenaya kak cnoco® W3MEHEHHsI BHYTPEHHEH SHEPrHU
6e3 coBepiieHuss paboTbl. KoHBEKIMS, TEIIONPOBOAHOCTD,

U3Iy4YECHHE

224

KonnuecTBo TEIIOTEL.
VenpHas TEIIOEMKOCTD BELIECTBA C:
Q = cmAT

cmAT

225

VnenbHas Teriora napoodpazoanus L: Q = Lm.
VnenbHas TerioTa miasiaeHus A: Q = Am.

VY enpHas TEI0Ta Cropanus TOmMBa q: Q = gm

2.2.6

DOneMeHTapHas paboTa B TEpMOIUHAMHUKE:
A = pAV

PAV

Brruucnenue padoTsl o rpaduxy mporecca Ha pV-auarpamme

227

[IepBblil 3aKOH TEPMOAVMHAMUKH:

Q12 =AUyz + A1z = (U — Uy) + Aq,




AU

12

w

Amnabara:
Q12 =0= Ay, = (U; — U;) = AUy,




w

AU

12

228 Bropoii 3akoH TepmoanHamuku. HeoOpaTtumbie mpoieccsl




[Ipunuune! aeictBus Ternobix MamuH. KIT/T:

— Aﬂm — QH-’-T‘P_|QXM| =l— |QHHT|

MaxkcumansHoe 3HaueHue KII. [ukn Kapno:
Too T T
2.2.10 max M = M gage = =P Em o “mm
T T

2.2.11

YpaBHEHHE TEIUIOBOTO OanaHca:
Ql + QZ +Q3+: 0




OJIEKTPOAMMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpuzanus Tea U €€ NposBICHUS. DIIEKTPUUECKUN 3apsi.
JBa Buaa 3apsga. DJIEMEHTApHBIA AJIECKTPUUECKUN 3apsi.

3akoH COXPAHCHUSA JICKTPHUICCKOI'0 3apdaa

B3aumoneiictBue 3apsnoB. Toueunsie 3apsbl. 3akoH Kyiona:
B OJIHOPOJHOM BEIIECTBE C AUDIECKTPUUECKOMN

MMPOHUIACMOCTBIO

F:k|{?1|-|:}:— 1 _|‘-'_;"1|"'.?:

e’ 4meg, 17

9J'IeKTpI/I‘leCKO€ none. Ero HeﬁCTBHC Ha OJICKTPHUYCCKHEC

3apsabl

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

. F

Qr[poﬁﬂblﬁ

pOOHbIH




[Tone Toueunoro 3apsna:

. q

E, = kr_2
,
k
r
2
q

OZTHOPOJHOE MOJIE:
E = const.




const.

KapTunbl nuHUN HanpsHKEHHOCTH ATUX TTOJICH

HOTCHHI/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHoCTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

q(¢

qU.

HOTeHLII/IaJ'ILHa}I 3Hepr U 3ap;ma B SHCKTPOCTaTI/I‘leCKOM I10JIC:
W =q¢




-AW

ITorennman QJICKTPOCTATHUYCCKOI'O ITOJIA:

¢_K
T q
¢
q
1%

CBs3b HaprDKéHHOCTI/I moJiA 1 PAa3sHOCTH IMOTCHUUAJIOB JJIA

OJTHOPOAHOTO 3ekTpocTatudeckoro mous: U = Ed

[IpuHIMI Cyneprno3uuy dJIEKTPUUECKUX MOJIEH:

- - -

E=E1+E2+,¢ :¢1+¢)2+







HpOBOIIHI/IKI/I B SHGKTpOCTaTI/I‘-IeCKOM I10JIC.
VYcnoBue paBHOBECHS 3apsiIOB: BHYTPHU MTPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPH H Ha MOBEPXHOCTH MIPOBOIHUKA (P = CONSst
318 JIM3JIEKTPUKHU B DJIEKTPOCTATUYECKOM ToJie. J{uaiiekTprueckas
MIPOHUIIAEMOCTh BEIIECTBA €
Konpaencarop. DinekTpoEMKOCTh KOHICHCATOPA:
q
C==
U
C
U
3.19
q

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €55 c
= P = &(y




d
&e
0

S

eC
0
HapaJ'IJ'IeJ'ILHOG COCAMHCHUEC KOHACHCATOPOB:

q=1q + q2+...,U1 = Uz =---'Cnapam1 - Cl + C2+...
q
3.1.10 4

1
+




napaut




IlocnemoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:




T10CJI




OHeprus 3aps>KEHHOr0 KOHIEHCAaTopa:

U CU? 2
w =W U _a
2 2 2C

3.1.11 2

qU




cU

2C

3.2

3AKOHBI IIOCTOAHHOTI'O TOKA

Cuna Toka:
=24
3.2.1 AL | 5150
[Tocrosannsiit TOK: I = const
Jlns mocrostHHOTO TOKa q = It
VYcnoBust CymiecTBOBaHUS JJIEKTPHUIECKOTO TOKA.
322 Hanpsoxkenne U u OJIC E
3akon OMa 1t ygacTKa IeTu:
=Y
R
323




BHGKTpI/I‘IeCKOC COIIPOTHUBIICHHUE. 3aBHCHUMOCTD
COIMPOTUBJICHUA OJHOPOAHOI'O IMPOBOJHHUKA OT €TI0 AJIMHBI U

CEueHUs. Y JenbHOe COIIPOTHUBJICHUEC BCHICCTBA.

l

R
324 P
S
l
Ucrounmnku Toka. J]C uctounnka TokKa:
E = ACTopOHHchmI
q
3.2.5 E




A

CTOPOHHUXCHII

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3akon OMa /15 IOJTHOU (3aMKHYTOM) 31eKTpuueckoil uenu: E

= IR + Ir, oTkyna

1
Rr
3.2.6
E
E.r
"= R
397 [MapaniensHOe COeqMHEHHE IPOBOTHUKOB:

I=I1+12+...,U0U1=02=...,




1 1 4 1 4
Rnapazm Rl RZ

mapaut




HOCJIC)IOBaTeJ'IBHOC COCAUHCHUC HpOBOI[HI/IKOB:
U=U1+02+.,11=12=..,
RHOCJ'I = R1 + R2+...

ocJ




3.2.8

Rt

Pabota anekTpuueckoro Toka: A = IUt.
3akon Jlxoyins — Jlenna:
Q = I*Rt

Ha pesucrope

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




329

3.2.10

MOIHOCTB 3JIEKTPUYECKOTO TOKA:

Ad
P=— =IU

TenioBast MOLTHOCTG, BBIJIENSIEMAst HA PE3UCTOPE:

. P
P=I'R=—=IU
R

MoIIHOCTh UICTOYHHKA TOKA:

CBO6OI[HLI€ HOCHTCIIN QJICKTPHYCCKUX 3apsA10B B
IIPOBOAHHKAX. MexaHnu3Mbl IpOBOAUMOCTHU TBépl[I:IX
MCTAJUIOB, PpPaCTBOPOB H pacCIlIaBOB 3JICKTPOJIMUTOB, I'da30B.

[TonynpoBoauuku. I101ynipoOBOIHUKOBBINA 11O/

33

MATHUTHOE I1OJIE

3.3.1

MexaHndeckoe B3aMMOJIEHCTBHE MarHUTOB. MaruuTHOE TOJIE.
Bekrop wmarautHOM wmHaykuuu. I[IpuHuun cynepnosunnu

MAarHUTHBIX IIOJIEH:

- - -

B = Bl +Bz+




JIuaun HUHAYKOUW MArtuTHOrO  IIOJIA. KapTI/IHa JIMHAIT
WHAYKIOUH MAar"duTHOI'O I1O0JIA IIOJIOCOBOT'O n

HOI[KOBOO6p33HOFO IIOCTOAHHBIX MarHuTOB

OmngIT SpCTeI[a. MarsutHoe II0JIe MNpOBOAHUKA C TOKOM.

KapTI/IHa JIMHUH WHAYKIOUHA MArduTHOTO II0JId AJIMHHOI'O

332 IPSIMOTO IPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O MTPOBOIHHUKA,
KaTyIIKW C TOKOM
Cuna Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
A
333

IBlsino.
, TJIE 0 — yTOJI MEX/Ty HalpaBJICHUEM IPOBOTHUKA U BEKTOPOM

>

B




Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYUHA:

Fnop =l q | vBsina

Jlop

lglvBsino.
T7Ie 0. — YTOJl MEX]Ly BEKTOpaMu

>

v
3.3.4
v
"
B
B
. JIBMKeHUE 3apsyKEHHOM 4YacTHULBI B OJHOPOJHOM MarHUTHOM
oJie
34 OJIEKTPOMATHUTHAA MHAYKIUA
IToTok BeKTOpa MarHUTHOW MHIYKLIMH:
34.1

® = B,,S = BScosa




B
S
BScosa
7 B
=4
G
34.2 SIBnenue anekrpomarauTHOW nHAYKIMK. D/]C nnaykumuu
3aKoH 37eKTpoMarHuTHol uuaykuuu dapanes:
AD
343 E=—— :_t:I:lir
Az Ar—

a

OJ1C uHAYKIMHY B IPSIMOM MPOBOJAHUKE JUTMHOM |,

JBHKYILEMCS CO CKOPOCTBIO
344 }




WLl

)

B OJJTHOPOJIHOM MAarHUTHOM IHoJje B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yTOJI MeX/1y BEeKTOpoM B u HopMmalibio

n

K IIJIOCKOCTH, B KOTOpOfI JICKAT BCKTOPLI

-
-

luv




; €CIIH

TO

v

| E; 1= Blv




Bly

345 [IpaBuso Jlena
NHayKTUBHOCTB:
L= )
Iy
L
1
3.4.6
)
,umm @ = LI
Camounnykuus. DJIC caMOMHAYKITUH:
Al
E=-L| =L
Ay
DHeprusi MarHUTHOTO TIOJISI KATYIITKHA C TOKOM:
W= LI?
3.4.7 T2




3.5

3.5.1

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

Konebatenbusbiii  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

Koje0aHus B UAeabHOM KoJiebaTeIbHOM KOHTYpC:
[4(1) =Guussin( o +,)

]fffﬁ] =, = 0 c08( @ + g ) = I, cO8(f + @y
®opmyna Tomcona:

T =2nVLC

LC




, OTKyAa

2T 1
w=—=—
T +Lc
w
T
2
LC

CBs13b aMIUIATYBI 3apsA/ia KOHIAEHCATOPA C aMIUIMTYIO0N CHIIBI




TOKa TIIpH CBO6OI[HI>IX OJICKTPOMATrHUTHBIX KOJIEOAHMAX B

nacajibHOM KoJieOaTeIbHOM KOHTYpE:

Qoo = —

L}

3aKOH COXpaHEHHUs DSHEPTUU B WJACATHLHOM KOJIEOATeITHhHOM

KOHTYpE:
352
353 BrIHyKIeHHBIC DJIEKTPOMAarHUTHBIC KosieOaHus. Pe3onanc
[lepemennsriii Tok. [IpomsBoacTBo, mepenada u norpedieHue
JIEKTPUUECKON YHEPTUU
24 cv’ L' _cu’_ LI’
+ = e = e — const.
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus
BEKTOPOB B JIEKTPOMArHUTHON BOJIHE B BaKyyMe:
E1lBlc
E
1
355
B
1
c
3.5.6 [xamna AJIEKTPOMATrHUTHBIX BOJIH. IIpumeHeHue




QJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6BITy

3.6

OIITUKA
36.1 [IpsimosinHENHOE pacCpOCTPAaHEHUE CBETa B  OJHOPOIHOMN
cpene. Toueunslid ucrounuk. JIyu cBeta
3aKOHBI OTPa)KEHUS CBETA.
a=pf
a
3.6.2
alp
T7777777777
3.6.3 [TocTpoenue n3o0pakeHui B IIIOCKOM 3€pKajie
3aKOHbI IPEJIOMJICHUS CBETA.
[Ipenomnenue ceera:
nysina = n,sinf.
1
sino.
3.64
2
sinp.

AOCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:
Cc

Nage = v




abc

OTHOCUTENBHBIN MTOKA3aTENb IPETOMICHUS:
n, 1

ny vy

nOTH

OTH




XoJ y4yen B IpU3Me.
V1=V, My =ty
CooTHOLIEHNE YacTOT W COOTHOIIEHUE JJIWH BOJH IIpH

nepexoac MOHOXPOMATHYCCKOI'0 CBETA UCPEC3 I'paHULlyY pa3Jciia

JIBYX OMTUYECKUX CPEII:

3.6.5




n,<n, n,

IlonHoe BHYTpeHHEE OTpaKEHHE.

HpeI[eJ'IBHBIﬁ YT'OJI IIOJIHOI'O BHYTPCHHETO OTPAKCHUA:

, 1 n;
Sina,, = =—
nOTH nq

Sina

OTH




Coluparoriiue ¥ paccewBaroImue JMH3BL. TOHKas JIMH3A.

q)OKYCHOG pacCCTOAHUC U OIITUYCCKAA CHUJIa TOHKOM JIMH3HI:

D= 1
~F
D
3.6.6
F
1
®opmyiia TOHKOHN JTUH3bL:
1 4 1 1
d f F
3.6.7




VBenuuenue, JaBacMoe JIMH30M:

F:—:
H

| f1
d




d #Tw

AN

F\ h

f

o

B cnyuae paccenBaronieit JMH3bI:

3.6.8

1
D0O=F =—0,
D







XoJ syya, IPOLIEAIIEro JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K
e€ mmaBHOM onrtudeckod ocu. IlocTpoeHune u300paxeHuit
TOYKHM U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

3.6.11

dotoanmapaT Kak onTHYecKuii mpubop. a3 kak ontuyeckas

CHUCTCMa

Wnrtepdepennus cBera. KorepeHTHbIe HCTOUHUKH. Y CIIOBHS
HaOIOACHUS MaKCHUMYMOB u MHUHHUMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT  JBYX  CHH(]Aa3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3

£l

vl
MITHIIMYMBI — A=(2m +1_];, m=0,£1,£2 £3

e

Hudpakus cera. JudpakinuoHHas peméTka. Y cloBUE
HaOMIOZCHNS TJaBHBIX MAaKCUMyMOB HIpU  HOPMaJbHOM
MaJeHUM MOHOXPOMAaTHYECKOI0 CBETa C JJIMHOM BOJHBI A Ha

pemeéTky ¢ mepuoaom d:

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

dsing




3.6.12 JHucnepcus cseta
4 KBAHTOBAA ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M

4.1.1 I'unore3za M. [lnanka o kBantax. ®opmyna [Inanka: E = hv

®otoHbl. DHeprus GoToHa:
E=hv= E =pc
A

E

4.1.2 )
hv




he

pc

Nmnynsce poTona:

hv




4.1.3 ®otorddexr. Onpiter A.I'. CtoneroBa. 3akoHsl hoTodddexra
VYpaBuenue DiinmreiiHa s porodddexra:
Eporona = ABBIXOJA + Eiyumax,
¢dorona
ABBIXOZa
+
4.14
KHUHmax
rae,

E(l)OTOHa =

¢orona

hv = —,




hv

he

ABbIXO,E[a = thp =

BbIXOJa

kp

Kp

hc

Ao

Kp




eU

hc

KUHMax
2
my
2

max

Exuumax =

eU3ar1




4.2
4.2.1

4.2.2

3ar

JlaBieHue cBeTa.
JlaBneHue cBeTa Ha MOJIHOCTHIO OTPAKAIONIYIO MOBEPXHOCTh U

HAa TOJHOCTBIO MOTJIONAIONIYIO IOBEPXHOCTD
OU3NKA ATOMA
IInanerapnas Moaesnb aroma

[Toctynarel bopa. M3nydenue u mornomieHne (HOTOHOB IpHU
IIepexo/ie aTOMa C OJJHOTO YPOBHS SHEPTUH HA JPYTOu:

hv _ e [E, —E

[ -

m
Ymm
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4.3

43.1

JIunenyaTple CIIEKTPBI.

CriekTp ypOBHEH SHEpPruu atoMa BOJI0poa:

~13,63B
E,=—"—

"

, n=1,2.3. _
n-
OU3NKA ATOMHOI'O S/IPA

Hyxnonnas monens sanpa [eiizenGepra — lBanenko. 3apsn

sapa. MaccoBoe uncio aapa. M3oTomsl

4.3.2

PanmoakTMBHOCTE.

Anbda-pacnan:
A~ A4 4
X—>5Y+;He

bera-pacnan.

DneKTpOHHBIN B-pacnan:

A A 0.~
XY+ je+v,

ITo3utponnslii B-pacnan:
A A 0= o
sX—=20Y + e+ v,

I'amma-usinyuenue
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3aKkoH PaaAOaKTUBHOIO paciajga:

-t
N(t) = Ny % 2T

N()

[TycTs m — Macca paiOaKTUBHOTO BeliecTBa. Tormaa

-t
m(t) =mgy*2T

m(t)
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Snepusle peakuuu. JleeHre U CUHTE3 SAEP




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

bubmmoteka LIOK https://m.edsoo.ru

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

bu6nmoteka IIOK https://m.edsoo.ru

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnuoteka LHOK https://m.edsoo.ru
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