rocyapcTBeHHoe GromKeTHoe 061eoOpaszoBarenbHoe yupekaenue Camapekoi
obnactu cpenuss obmeobpasoBaTensHas 1Koa ¢. Pycckuii bakityran
MyHHUIIHANbHOTO paiiona KameimiHeknit Camapekoii obnactu

ITposepena VrBepixaeHa npukaszom Ne 21-on
3am. aupextopa o YBP

/Mynkosa H.H./
(nonie (PHO) b [a/ /Topneesa B.A./
[HEch) (DHO)
c. Pyceuik
Baitryran

10 mronst 2025 r.

PABOYAS ITPOT'PAMMA

[Tpeamert (kypc) Puznka
Knacc 10-11 kaacebl

-

OGiee komH4ecTBO 9acoB mo yuebHomy mmaHy 340: B 10 xmacce — 170 gacos (S
4yacoB B Heflemo), B 11 kiacee — 170 yacos (5 yacoB B HefIeNio).

CocrapneHa B COOTBETCTBHH ¢ (peaepasibHOH paboueii nporpammoii @usnka 10-
11 kiaacen! (Yriy0JéHHbIA YPOBEHb)

Yuebuukn:

1) ®usuka 10 xnace. Mskuwes I.5., Byxosues b.b., Corckuit H.H. / Ilox pen.
[TappenTseBoit H.A., 10 k. -M.: IIpocsewmenue, 2021.

2) ®uzuka 11 knacc. Mskumtes I'.51., Byxosues b.b., Corckuit H.H. / Ilox pen.
[TapdenTreBoit H.A.,11 kn.- M.: [IpocBemenue, 2021.

PaccMorpena na 3acemanuu MO yuureneil MareMaTHKH, HHQOpMaTHKH 1 QH3HKH

(HA3BAHHE METOAMMECKONO OObEAHHEHNS )

[Tporokon Ne 5 ot «30» mas 2025 r.

Pyxosogurens MO W /Tlynxosa H.H./

A (PHUO)




HHOACHUTEJIBHASA 3AIIMCKA

[IporpammMa mo ¢u3uke HA YpPOBHE CpEIHEro 0OIero oO0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHUH M TpeOOBaHWUI K pe3yJibTaTaM OCBOCHUS
OCHOBHOM oOpa3oBartelbHONW mporpammel, npexacraBieHHsix B ®I'OC COO, a
Takke ¢ yudéroM ¢enepanbHOil paboueil mporpamMmmbl BocnuTanus u Konuenmuu
npenojaaBanus yueoHoro npeaMera « Pusnka» B 00pa3oBaTeIbHBIX OpraHU3aIUsIX
Poccuiickoit ~ ®depepanmu,  pealu3yrONMX  OCHOBHbIE  OOpa3oBaTelIbHbBIC
MPOTrpaMMBI.

[Iporpamma no ¢usuke onpeaenser o0g3aTesIbHOE NIPEIMETHOE COACPKAHUE,
YCTaHABIIMBAET PEKOMEHAYEMYIO MTOCIIEIOBATEIbHOCTh U3yUYE€HUS TEM U Pa3/AeyioB
y4eOHOro mpeamMera ¢ Yy4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEM  O0yYarolmuxcs.
[Iporpamma mno ¢Qusuke Aa€r OpencTaBiICHUE O LENAX, COJEpPKAHUM, OOIen
CTpaTeruu OOY4YeHHUs, BOCHHUTAHUS W Pa3BUTHS OOYYaIOIIUXCS CpEeACTBAMHU
yueOHoro npeamera «Pusnkay Ha yriayO0aEéHHOM ypOBHE.

N3yuenne kypca (usuku yriayOoJEHHOTO YPOBHS IO3BOJIAET pPeaiu30BaTh
3a/la4i MPOQPECCUOHATBLHON OpUEHTAllMU, HANpPABIECHO HA CO3/aHUE YCIOBUH IS
MPOSIBJICHUSI CBOUX HWHTEIUICKTYAJIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXIbIM
o0ydJaromuMcsi, KOTOpble HEOOXOAMMBI Il MPOAOJKEHUs oOpa3oBaHUs B
opraHu3aiusx MpoQecCHOHATBLHOTO O00pa30BaHMsl IO Pa3IMYHBIM  (PU3HUKO-
TEXHUYECKUM U MHKCHEPHBIM CIICIIUAIbHOCTSIM.

B mporpamme 1o Qusuke omnpenenstorcs IUTAaHUPYyEeMble PE3yJIbTaThl
OCBOCHHUS Kypca (PU3UKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus: JIMYHOCTHBIE,
MeTarpeaMeTHbIe, TMpeaMeTHble (Ha  yriuyOnéHHoMm  ypoBHe).  Hayuno-
METOJIOJIOTHYECKOH OCHOBOM [uIsi pa3paboTku TpeOOBaHUM K JIMYHOCTHBIM,
METanpeAMETHBIM W TPEIMETHBIM pe3yJibTaTaM OOyYarolIuXcs, OCBOMBIIUX
nporpaMMmy 1o (U3MKE Ha YpOBHE CpenHero oO0miero oOpa3oBaHUs Ha
yrayOiaEHHOM ypOBHE, SIBISIETCSI CUCTEMHO-AESTEIIbHOCTHBIN MOIXO/I.

[Iporpamma o ¢u3uKe BKIIOYALT:

IUTAHUPYEMbIe pe3yJIbTaThl OCBOEHHUS Kypca (U3MKM Ha YIIyOJIEHHOM
ypOBHE, B TOM YHUCJIE MIPEJAMETHBIE PE3yIbTaThI MO T0/1aM 00yUYCHUS;

coziep>kanne yaeOHoro npeamera «Pusukay 1mo rogam o0ydeHus.

[IporpaMmma mo ¢u3uMKe HMEET NPUMEPHBIA XapakTep M MOXET OBITh
UCTIOJIb30BaHA YUUTEISIMU (DU3HUKH JIJIsI COCTABIICHUS CBOMX PA0OYUX MPOTpamM.

[Iporpamma 1o ¢u3HKe He CKOBBIBAET TBOPUECKYIO MHUIIUATUBY YUUTEIIECH U
MPEAOCTABISIET BO3MOXKHOCTU Ui pealiu3allii  Pa3iu4yHbIX METOJINYECKHUX
MOJIXOJIOB K TMpErnojaBaHuio (M3UKKW Ha YIUIyOJIEHHOM YPOBHE TPU YCJIOBHH
COXpaHEHHUsI 00513aTeIbHON YaCTU COAePKaHUsI Kypca.



®du3nka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYNAs B
KauyecTBE yueOHOIro MpeMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIN BKJIa] B CUCTEMY
3HaHu# 00 okpy:xatouieM Mupe. LlIkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIINiI
JUISL €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, IOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOILIECCOB U SIBJICHUN, M3y4aeMbIX XUMUEH, OHOJIOTHEH,
dbuznyeckot reorpaduert uW actpoHoMueu. lcmonp3oBaHME W AKTUBHOE
npUMEeHeHHe (U3MYECKUX 3HAHWM ONpeNeNnio Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUW B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, NOJIyYEHUsI HOBBIX MAaTE€pUaJOB C 3aJaHHbIMU CBOMCTBaMH. M3ydeHwue
(U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTUHBI MUpa oOywarouierocsi, B pOpMUPOBAHHE YMEHHUM MPUMEHSATh HAyUYHBIN
METO/1 TO3HAHUS IIPU BBIITOJIHEHUH UMHU YUYEOHBIX MCCIIEJOBaHUIA.

B ocHOBY Kypca (pu3MKH Ha ypOBHE CPEIHEr0 00111ero 00pa30BaHMs MMOJI0KEH
P UAEH, KOTOPBIE MOKHO PACCMAaTPUBATh KaK IPUHLIMIIBI €0 IIOCTPOCHMUS.

Hoea uyenocmuocmu. B COOTBETCTBUM C HEM KypC SBISIETCS JIOTHYECKU
3aBepLIEHHBIM, OH COAECPKUT MaTepuai U3 BCeX pa3/ieioB (PU3MKH, BKIIIOUAET KaK
BOIPOCHI KIIACCUYECKOM, TAK U COBPEMEHHOMN (PU3UKH.

Hoen cenepanuzayuu. B cooTBeTcTBUM C HEW MaTepuan Kypca (PU3MKH
o0ObeAMHEH BOKpYr (Qu3nmyeckux Teopuil. Beagymmum B Kypce sBisercs
(dopMupOBaHHE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTepuH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuzanusi NPEANoOaracT HCIOIb30BAHHE
IYMaHUTapHOTO MOTEHIMaNa (U3NYECKON HAYKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢uzukm ¢ pa3BuTHEeM OOIIECTBA, a Takke C  MHPOBO33PEHUYECKUMHU,
HPAaBCTBEHHBIMU U HKOJIOTHUYECKUMH MPOOIEMaMHu.

Hoen npuxknaonoii nanpaenennocmu. Kypc Gusuku yriay0iaéHHOrO ypoBHS
IPEANOJaracT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUUECKUX
MPUWIIOKEHU HM3YUYCHHBIX TEOPUM U 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEACTABICHUM U COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBa, U
TEXHOJIOTUH.

Hoea 3xonozuzayuu peanusyercs IOCPEICTBOM BBEACHHS 3JIEMEHTOB
COJICP)KAHMsSI, TIOCBAIIEHHBIX DKOJIOIMYECKMM IPOOJIEMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHUEM TEXHUKHM M TEXHOJIOTMH, a Takxke OOCYKICHMs
npo0JIeM paroHATBHOTO IPUPOIOIOIE30BaHUS U SKOJIOTMUECKON 6€30IacHOCTH.

OcBoeHue cofepxaHusl IPOrpaMMBbI 10 (PU3UKE TOIKHO OBITH TOCTPOSHO Ha
HPUHIUIIAX CUCTEMHO-JESATEIbHOCTHOTO noaxoa. J{ist pusuku peanusanus 3Tux
IPUHLUIIOB 0a3UpyeTCsl Ha UCIIOIb30BaHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JieiicTBytomero (Qaxkrtopa yuebHoro mpouecca. s yriayOn€HHOTO
YPOBHA — 3TO CHCTEMa CaMOCTOSITEJIBHOTO YYEHHUYECKOIO HKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTAIBHBIE YUYEHWYECKHWE OMBITHI TMPU W3YYCHUH HOBOTO
Marepuarna, JlabopaTopHble paOOThl U padOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuu  (U3MYECKOrO0 MpakTUKyma. B mepBom ciyuae
MpaKkTUKyM mpoBoauTcs aubo B koHue 10 u 11 kiaccoB, nub0O mocie MmepBoro u
BTOPOrO TOJYrOAMM B KaXJIOM M3 3TUX KiIaccoB. Bropoilt cmocod — 310
UHTErpamusi padoT MpakTUKyMa B CHUCTEMY Ja0OpaTOpPHBIX pabdOT, KOTOpHIE
MPOBOMSITCS B Mpoliecce M3yudeHus pasnaena (temsl). [lpu stom mox paboramu
IIPaKTUKyMa MOHUMAETCS CaMOCTOSITENbHOE HMCCIIEJOBAaHUE, KOTOPOE MPOBOJAUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 0000LIEHHOTO BUIa O€3 MOIIArOBOW MHCTPYKIIHMH.

B nporpamme mo (Qu3uMke cHUCTEMa YYEHHYECKOTO OSKCIEPHUMEHTA,
1abopaTopHbIX padOT M MPAKTUKYMa MpeACTaBlieHa €IWHBIM IepedHeM. Buioop
TEMaTUKU U1 OTUX BHUJOB YUYEHUYECKHX MPAKTHUUECKUX PadOT OCYIIECTBIISETCS
y4aCTHUKAMH 00pa30BaTebHOTO MpOoLecca UCX0As U3 OCOOEHHOCTEN TTOYPOYHOTO
IUTAHUPOBAHUSL W OCHauleHus KabuHeta Qu3uku. [Ipm sTomM obecneunBaercs
OBJIQJICHUE OOYYalOIIMMUCS YMEHUSIMHU TPOBOJUTh TPsIMbIE U KOCBEHHBIC
U3MEpPEHUs, MCCIEIOBaHUS 3aBUCUMOCTEN (DPU3MYECKUX BEIUYMH U TOCTAHOBKY
OTIBITOB 1O IPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

bonbioe BHUMaHHWE YAENSETCS PEHICHHIO PacYE€THBIX M KayeCTBEHHBIX
3amay. [Ipu sTom 111 pacdy€THBIX 3a/ay MPUOPUTETOM SBIISIOTCS 3aJaud C SBHO
3aJJaHHOM M HESBHO 33JlaHHOM (PU3MYECKON MOJENbI0, MO3BOJSIONINE MPUMEHSTDH
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJIHOTO pasjeiia Kypca, Tak U
UHTETpUpys MpUMEHEHNE 3HAaHUI U3 Pa3HBIX pa3aesioB. [ KaueCTBEHHBIX 3aa4
OPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha OObSICHEHHME/TpEJCKa3aHhe MPOTEKaHUs
¢u3znyecKkux SIBICHUM W MPOLECCOB B OKPY’KaloIleW >KU3HU, TpeOyroiue BhIOOpa
(buznyecKoi MOJIEH JIJIsl CUTYalluu IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusimu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIeUeHUI0 Y4eOHOro mpoliecca Kype (GU3UKHA yTIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEHETO O0IIEro 00pa3oBaHusl JOHKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere QU3MKKM JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBAaHME JJIs BBIMOJTHEHHS] YKa3aHHBIX B TMpOTrpaMMe I0
bu3MKe YyYEHHYECKHUX OIBITOB, JIAOOPATOPHBIX padOT M PaboOT IMpakTUKyma, a
Tak)Ke JEMOHCTPAIIMOHHOE 000pYA0BaHHUE.

JlemoHcTpanmonHoe oOopyAoBaHHe (OPMHUPYETCSI B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIBHOW  JIOCTATOYHOCTHU U 00€CIeYynBaeT TOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMme 1O (U3MKE KIIOYEBBIX JIEMOHCTpALUNA IS
UCCIICIOBAHUSl ~ U3YYaeMbIX  SIBJICHMH M  TPOILECCOB, OMIHUPUYECKUX H
(byHIaMEeHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX TPUMEHECHHUIA.

JlabopatopHoe oOopynoBaHWE IS YYEHUYECKUX MPAKTUIECKUX padoT
dbopMupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére



OJIHOTO KOMIUIEKTa Ha JABYX oOOyuamomwuxcs. TemMaThyeckue KOMILIEKThI
1abopaTopHOrO OO0OPYJOBAHUS JIOJKHBI OBITh MOCTPOEHBI HAa KOMILIEKCHOM
HCIIOIb30BAHUM AHAJIOTOBBIX M HUGPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUIE LIU(PPOBBIX Ja0OpATOPUIA.

OcCHOBHBIMU LIETISIMUA U3y4eHHS (U3UKU B 00I1IeM 00pa30BaHUU SIBIISIOTCS:

dbopMHUpOBaHUE UWHTEpPECa M CTPEMJICHHUSI OOYYaloIUXCd K HaydYHOMY
W3YYEHUIO TPUPOJBI, Pa3BUTUE UX HMHTEJUICKTYAJIbHBIX U TBOPUYECKHUX
CHOCOOHOCTEMN;

pa3BUTHE TPEACTABJICHUN O HAyYHOM METOJIe MO3HaHUA U (HOpMUPOBaHUE
HCCIIEI0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTara WU3Y4YeHUs OCHOB
CTPOCHHUSI MaTEPUH U (PyHAAMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUI OOBACHSTH SIBIICHUS C UCTIOIb30BaHUEM (DU3UYECKUX
3HAaHUH U HAyYHBIX JI0KA3aTeIbCTB;

dbopMupoBaHue TpeACTaBICHUNW O poiu (GU3UKU I8 Pa3BUTUA JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE npeACTaBICHUN 0 BO3MOJKHBIX chepax Oynymiei
npodecCuoHaNbHOM JIEATeNIbHOCTH, CBS3aHHBIX C (PU3HUKONM, TOATOTOBKA K
nanbHENIeMy 0Oy4eHHUIO B 9TOM HaIlpaBJICHUHU.

JlocTrkeHue 3TUX Iiesiell o0ecreunBaeTcsl pelieHueM CIASAYIOIMX 3aaad B
npolecce U3yd4eHus Kypca (GU3MKH Ha YPOBHE CPeTHEro 00111ero 00pa3oBaHus:

npuoOpeTeHrne CUCTEMbl 3HAaHMK 00 OOHMX (PU3NUYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUAX,  BKJIHOYAsS  MEXaHUKY, MOJICKYJISIPHYIO bu3uKy,
ANIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTHI aCTPODU3UKH;

dbopMHUpoBaHUE YMEHUI MIPUMEHSATh TEOPETHUECCKHUE 3HAHUS TSI O0BSICHEHUSI
bu3NYeCKUX SIBJICHUN B TPUPOJE M JJIsI TMPUHATHS MPAKTUUYECKUX PEIICHUN B
MTOBCETHEBHOMU KU3HH;

OCBOCHHE CIIOCOOOB pEIICHUS pa3IUYHbIX 3a7ad C SBHO 3aJaHHOU
¢uznyeckoi MoJeNblo, 3a1ad, IMOAPA3yMEBAIOIIMX CAaMOCTOSITEIbHOE CO3/aHuE
¢usznueckoi Mopenu, aJeKBaTHOW YCIOBHUSM 3aJadyd, B TOM YHCIE 3a1ad
UHKEHEPHOr0 XapaKTepa;

NOHMMaHWE (PUINYECKUX OCHOB M TPUHIUIIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB ¥ TEXHOJOTUYECKUX MPOLECCOB, UX BIMSIHUS HA OKPYKAOUIYIO CPEAY;

OBJIQICHUE METOJaMHU CaMOCTOSITEJIbHOTO IUUIAHUPOBAHUS U TPOBEICHUS
¢u3nyecKux OSKCIEPUMEHTOB, aHalW3a W HMHTEpHpeTanud  WHGOPMAINH,
ONpeIeTICHUS JOCTOBEPHOCTH MOIYUYEHHOIO PE3YJIbTaTa;

CO3/IaHUE YCIOBUH I Pa3BUTHS YMEHHM MPOECKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOM AECATEIBHOCTH;



pa3BHUTHE UHTEpeca K chepaM MpoPeCCHOHATHLHON IeATeTbHOCTH, CBI3aHHON
¢ (GUBUKOM.

B cootrBerctBun ¢ TtpeboBanusimu DI'OC COO yrinyOn€HHBIM YypOBEHb
u3ydeHus ydeOHoro mpeamera «®Pu3wWka» Ha YpOBHE CpEIHETO OOIIETro
oOpazoBaHusi BbIOMpaeTcss OOYYaIOIIMMUCS, IUIAHUPYIOIMIUMHU MOPOJOJKEHUE
o0pa3oBaHusl MO CHEIUATBLHOCTAM (PU3UKO-TEXHUYECKOTO MPOUIISL.

Ha uzyuenue pusuku (yriyOnEHHbINA YPOBEHB) HA YPOBHE CPEHETO OOILErO
oOpazoBanust orBoauTtcs 340 gacos: B 10 kiacce — 170 yacos (5 4acoB B HEEINIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemplii B mporpamme 10 (U3MKE TMepedYeHb JIA0OPAaTOPHBIX U
MPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTEIh JEJIaeT BBIOOD
MPOBENICHUs JTA0OPATOPHBIX PA0OT W OMNBITOB C YYETOM HMHIWBHIYATBHBIX
0CcOOEHHOCTEN 00YyUaIOIIUXCS.



COIEPKAHHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuHblilt MeTOA MO3HAHUS MPUPOABI.

®dusnka — pyHaaMeHTanbHas HayKa o npupoje. HayuHbiit MeTo/ mo3HaHus 1
METO/bI UCCIENOBAHUS (PU3NUECKUX SBICHUM.

DOKCIEpUMEHT U Teopus B Mpollecce MOo3HaHUs Mpuponbl. HabmogeHue u
AKCIEPUMEHT B (PU3UKE.

CnocoObsl  u3MepeHus (PU3NUECKUX BEJIMYMH (aHAJIOTOBblE U IHHUGPOBBIC
HU3MEPUTENIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYUKOBBIE CUCTEMBI).

[lorpemHocTn  u3MepeHud  (U3MUECKUX  BeIWYUMH  (aOCONIIOTHAsT |
OTHOCHUTEJIbHA).

MopenupoBanue (PpuU3nUECKUX SBJICHHN U MPOIECCOB (MaTepHUalibHas TOYKA,
aOCOJIIOTHO TBEPJOE TENO0, HWAealdbHas >KUAKOCTh, HACAIBHBIA Ta3, TOUYCUYHBIH
3apsn). ['unoreza. dusnyeckuii 3aKoH, TPaHUIILI €r0 MpUMeHUMOCTH. Dusnueckas
Teopus.

Pons u mecto usuku B (pOpMHPOBAHMH COBPEMEHHOM HAyYHOW KapTHHBI
MUpa, B TPAKTUUECKOU JIEATEIbHOCTH JTIOJICH.

Yuenuueckuii 3xcnepumenm, nabopamopusvie padomeul, nPAKmuKym.

N3mepenue cuiibl TOKa W HANPsDKEHUs] B IIEMH MOCTOSHHOTO TOKa TIPH
MTOMOIIIA aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1UpoBOoil nmaboparopueit no ¢usuke. [Ipumepbl U3MepeHuUs
(bU3UMYECKUX BETUYUH MPH MTOMOIITY KOMITBIOTEPHBIX JaTYHKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBvxkeHHe. OTHOCUTEIBHOCTh MEXaHUUYECKOTO JIBHKCHHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a1a4M MEXaHHUKH.

Paguyc-BekTop MarepuaibHOW TOYKH, €r0 NPOEKIMA HA OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemelienne, CcKOpoCTh (CpeiHsisi CKOPOCTh, MIHOBEHHAas CKOPOCTb) H
YCKOpPEHUE MaTepuaIbHON TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbl KOOPJIMHAT.
CnoxxeHue nepemMenieHui 1 CI0KEHHE CKOPOCTEN.

PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBHKEHHUE. 3aBUCUMOCTh
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTepPUAIbHON TOUKU OT BPEMEHU U UX
rpaduKH.

CBobOonHOE MajeHue. YCKOpeHue CBOOOIHOTO MajaeHus. J[BukeHue Tena,
OpOLIEHHOTO TMOJ YIVIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPIMHAT, CKOPOCTH H
YCKOPEHHSI MaTePUATBHON TOUKH OT BPEMEHH U UX TPadUKH.



KpuBonuneiiHoe  aBHkeHWE. [IBMKEHHE  MAaTepHAIBHOM  TOYKH IO
OKPY>KHOCTU. YTJIOBas U JUHEHHas ckopocTh. Ilepron u ydactora oOpamieHusl.
LentpoctpemutenbHoe (HOpPMaIbHOE), KacaTelbHOE (TaHTCHIMAIbHOE) U TOJIHOE
YCKOPEHHUE MATEPHUATIbHON TOYKH.

TeXHUYeCKrue YyCTPOMCTBA M TEXHOJOTMYECKHUE TMPOLIECCH: CIUIOMETD,
INBW)KCHUE CHApsAOB, LIENHBIE, MIECTEPEHYATBIE U PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mogenb cuctemMbl OTCU€Ta, WILTIOCTpAlUs KWHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

Cnioco0bI ucciieoBaHusl IBUKCHUM.

NnmrocTpanus npenenbHOro nepexoaa u U3MEepeHne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABUKEHUI C UCTIOIL30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3ayX€e U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGmonenue naBuxkeHus Tena, OPOIIEHHOrO MO YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu npu ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTU B PEyKTOPE.

CpaBHeHME TyTEH, TPACKTOPUW, CKOPOCTEH NBUKEHHS OJHOTO M TOTO XKeE
TeJla B pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuii 3xcnepumenm, nabopamopusvie padomeul, npaKmuKym.

N3ydyeHne HEpaBHOMEPHOI'O JIBMKEHUSI C LIEJIbIO ONPEACICHUs] MTHOBEHHOM
CKOpOCTH.

N3Mepenne yckopeHusl mpu MNPSIMOJIMHEHMHOM PAaBHOYCKOPEHHOM JIBUKECHUU
10 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanve 3aBUCMMOCTH IyTH OT BpPEMEHU IIPU PABHOYCKOPEHHOM
JBU>KCHUU.

N3mepenue YCKOpEHUS CBOOOHOTO najeHus (pexoMeHA0BaHO
UCIIOJIb30BaHKUE IIU(PPOBOM JTaOOPATOPHH ).

N3yuenne naBwKeHUs Tena, OpPOIIEHHOTO TOpPU30HTaIbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPONOPIUOHAIBHOW 3aBUCUMOCTU MEXKIY JaJbHOCTBIO
NoJIETA U HAYaJIbHOM CKOPOCTHIO TENA.

N3yueHne IBUKEHHSI Tella MO OKPY>XKHOCTH C MOCTOSIHHOM IO MOMIYJIIO
CKOPOCTBIO.

HccnenoBanve 3aBUCHUMOCTH Tepuoaa oOpalieHuss KOHWYECKOTO MasTHHKA
OT €ro NapameTpoB.

Tema 2. /lunamuka.



[TepBriit 3akoH HproroHa. MHepumanbHble cuctemsbl otcuéra. [IpunHimn
oTHocuTenbHOCTH [anmunes. HewmneprimanbHble cHCTEMBI OTCUETa (OMpenesieHHE,
MIPUMEPBHI).

Macca Tena. Cuina. [IpyHuun cynepno3unuuu Cui.

Bropoit 3akoH HproToHa 111 MaTepruaibHOM TOYKHU.

Tperuit 3ak0H HprOTOHA 111 MaTEPUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. OKBHUBAJECHTHOCTh TIPABUTALMOHHON U
WHEPTHOM MAcCCHI.

Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO TAJEHUsS OT BBICOTHI
HaJT TIOBEPXHOCTHIO IIJIAHETHI W OT Treorpaguyeckod MmUpOTHL. J[BUKeHME
HeOeCHBIX Tell U UX cyTHUKOB. 3akoHbl Keruiepa. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tenma. Bec Ttema, nBmkymerocs ¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuna TpeHUs CKOJIBKEHHS M CHJIa TPECHUS
nokosi. Koadpdunment tpenus. Cuna CONpPOTUBICHHUS MpPU JABUKEHUU Tella B
AKUJIKOCTH WM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBLHOTO IBUKEHHS.

Hasnenue. ['mapocratuueckoe aasienue. Cuia Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHl: TMOIIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmroieHue IBMKEHUS TN B MHEPIHAIBHBIX U HEMHEPIIUATIbHBIX CUCTEMaX
OTCUETA.

[TpUHIUTT OTHOCUTEIBHOCTH.

Kayenve aAByX UMIMHIPOB WM IIAPOB pPa3HOM MacChl C OIMHAKOBBIM
YCKOPEHHEM OTHOCUTEIIBHO HEMHEPIUATIBHOM CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOJCUCTBYIOIIEH  MNPWIOKEHHBIX K TeIy CHI C
MPOU3BEJEHUEM MACChI T€JIa Ha €r0 YCKOPEHHUE B MHEPIIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOIIKX B pE3yJIbTAaTE B3aUMOICHUCTBUS TEI.

HN3mepenne Macc 1o B3auMOIEHUCTBHIO.

HesecomocTs.

Bec Tena nmpu yCKOpeHHOM NOABEME U T1aJICHUM.

[lenTpoOexxHbIE MEXaHU3MBI.

CpaBHeHUE CUIJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie pabomul, npaxmuxym.

N3Mepenne paBHOJEHCTBYIONIEH CHJI MPU JIBUKEHUM OpycKa MO HAKJIOHHOMH
IJIOCKOCTH.

[IpoBepka TUMOTE3BI O HE3aBHCHMMOCTH BpPEMEHU JIBMXKEHHUS Opycka IIo
HAKJIOHHOM IJIOCKOCTH Ha 3aJIaHHOE PACCTOSTHUE OT €r0 MaCCBhl.



HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIHUX B IPY)KHUHE U
pPE3MHOBOM 00pasIie, OT uX JepopMaIivu.

N3ydeHne IBIKEHHS CHCTEMBI TEJ, CBSA3aHHBIX HUTBHIO, MEPEKUHYTOH dYepe3
TIErKui OJIOK.

N3mepenue kordduiimenta TpeHUs MO BEIWYUHE YTIoBOTO KoddduimeHTa
3aBUCUMOCTH Fp(N).

Uccnenoranue nukeHust Opycka 1o HaKJIOHHOM TJIOCKOCTH C MIEPEMEHHBIM
KO3(pPUIIMEHTOM TpEeHUSI.

N3ydenue nBr>KEHUS rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHo TBEpAoe Teno. I[locTynmatenbHOoe M BpalaTeIbHOE JIBHKEHUE
TBEPAOTO Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaumieHusa. l[lnedo cumbl.
CroxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECUS TBEPAOTO TENA.

YcroitunBoe, HEYCTOWUYNBOE, O€3pa3InyHOE paBHOBECHE.

TeXHU4YeCcKue yCTPOWCTBA M TEXHOJOTMYECKUE TMPOLECCHI: KPOHIITENWH,
CTPOUTENBHBIN KpaH, pelIETYaThie KOHCTPYKIIUU.

Jemoncmpayuu.

YcioBus paBHOBECHS.

Bunel paBHOoBeCHS.

Yuenuueckuii 3xcnepumenm, nabopamopusvie padomeul, npaKmuKym.

HccnenoBaHne yclOBHII paBHOBECHS TBEPAOrO TeNa, HMMEIOLIETO OCh
BpAaILICHHUS.

KoncTpyupoBanue KpOHIITEHHOB U pacu€T CUJI YIIPYTOCTH.

N3ydenue ycTOMYMBOCTH TBEPIAOTO TEJIA, UMEIOLIETO IIOMIAaAb OTIOPHI.

Tema 4. 3akonvl coxpaneHus é mexaHuke.

Nmnynbc MaTepualibHOM TOUKH, CUCTEMBI MaTepUalIbHBIX ToYeK. LleHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. TeopeMa 0 ABMKEHNUHU LIEHTPa Macc.

NMnynbe cuibl 1 U3MEHEHHE UMITYJIbCa TEea.

3aKOH COXpaHEHUS UMITYJIbCa.

PeaxkTuBHOE IBUKEHUE.

MomeHT uMmITyJibca MaTepualibHOM TOYKH. lIpencraBiieHMe O COXpaHEHUH
MOMEHTa UMITYJIbCa B LICHTPAJIbHBIX MOJISX.

PaGora cunpl Ha MajgoM W Ha KOHEYHOM IepemenieHuu. [paduyeckoe
npencTaBieHne padboThl CUITHI.

MOIITHOCTE CHIIBL.

Kunerndeckas »Heprus MaTepuaibHOM TOYKH. TeopemMa 00 H3MEHEHUU
KMHETHYECKON SHEPIrUU MATEPUATBHON TOUYKH.



[ToreHnmanpHple W HENOTEHUUANbHBbIE CWIbl. lloTeHOMaNbHAsA >HEPrusl.
[ToTenuuansHast sHeprust ynpyro aehopMupoBaHHON mnpyxkuHbl. [loTeHuManbHas
SHEprus Tejla B OJHOPOJHOM TIpaBUTAaUMOHHOM mnoiie. [loreHnumanbHas sHEprus
TeJa B TPABUTAIMOHHOM T10JIe OJHOPOJAHOTO 1Iapa (BHYTpH U BHE 1apa). Bropas
KOCMMYECKasi CKOPOCTh. TpeThbsi KOCMUYECKAS] CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIHAIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
DHEPTUM CUCTEMBI TEJl. 3AKOH COXPaHEHUs MEXaHNUECKOW JHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHyuM sl WICAIBHOW KUJIKOCTH KAaK CIEACTBUE 3aKOHA
COXPAHEHUS MEXAaHUYECKON IHEPTUMU.

TexHudeckne yCTpONMCTBA M TEXHOJIOIMYECKHE NPOLIECCHI: JBHKEHHUE DPAKET,
BOJAOMET, KONEpP, MPY>KUHHBIM MHCTONET, THUPOCKON, (PUIYpHOE KaTaHHWE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

N3mepenne MOIHOCTH CHJIBI.

N3meHeHue sHepruu Tena npu COBEpIICHUH padOTHhI.

B3anmHble TIpeBpallleHUsT KUHETHYECKOWM W TMOTEHUHAIbHOW HSHEpPrui Mpu
JNEWCTBUU HA TEJIO CUJIBI TSXKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEPruu Mpy CBOOOHOM IaJICHUH.

Yuenuueckuii 3xcnepumenm, nabopamopusvie padomul, npaKmuKym.

N3mepenue uMmitynbca Tena no TOpMO3HOMY ITYTH.

W3mepenue cuibl TSITH, CKOPOCTH MOJETH 3JIEKTPOMOOWJIS ¥ MOUIHOCTHU
CHUJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHHs UMITyJIbCa IPU YIIPYTOM B3aUMOJICHCTBUN.

N3mepeHnne KWHETUYECKON SHEPTHUH TeJa 0 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHHUS MMOTEHIIMAIIBHON YHEPTUH MPY>KUHBI C paOOTON CHIIBI
TPEHUSL.

Omnpenenenue pabOThl CUJIBI TPEHUS TPH JBWKEHUU Tela MO HAKJIOHHOMN
IJIOCKOCTH.

Paznen 3. MoJiekyasipHasi Gu3snka ¥ TepMOTUHAMHUKA.

Tema 1. OcHno6bl MONEKYNAPHO-KUHEMUYECKOU MeopUlL.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIsIpHO-KMHeTH4Yeckoil Teopun (MKT), wux
ombITHOEe oOocHOoBaHue. [Jluddys3usa. bpoyHoBckoe aBuxkeHue. Xapakrep
JNBW)KEHUS W B3aWMOJCWCTBHS 4YacTHUI[ BewiecTBa. Monein CTpOEHHsS Ta30B,
KUJKOCTEH U TBEPABIX Tell U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX



Mozenel. Macca u pasMepbl Mosekynd (atomoB). KonudecTBo BelecTsa.
[TocTositHHast ABoraspo.

TenmoBoe paBHOBecHwe. TemmepaTypa W cmocodObl e€ m3mepenus. Illkana
temmeparyp Llenbcus.

Mogenb uaeanbHOr0 ra3a B MOJICKYJISIPHO-KUHETUYECKOW TEOPHUM: YACTHUIIBI
rasza JIBUXKYTCS XaOTUYECKU U HE B3AUMOJAECHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MengeneeBa—Knamnelipona. AOconOTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon Jlanerona. M3ompoiieccsl B
UJeaTbHOM Ta3e C TOCTOSIHHBIM  KOJMYECTBOM BemiecTBa. [ 'paduueckoe
MpeCTaBICHUE U30IMPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MeXIy JaBICHUEM W CPEIHEM  KUHETUYECKOM  DHEpruem
MOCTYNATEeIbHOTO TEIJIOBOTO JIBMXKEHHUSI MOJIEKYJI HJI€alIbHOro raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU UJI€aTIbHOTO ra3a).

CBs13b a0COTIOTHOM TeMITepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEeN
KMHETUYECKON SHEPrUue MOCTyNMaTeIbHOTO TEIIOBOTO JABMKECHUS €€ YaCTHLI.

TexHuueckue YCTpOWCTBA U TEXHOJOTHYECKHE MPOLECCHl: TEPMOMETP,
O6apoMeTp, moJlydeHUEe HaHOMATEPHAJIOB.

Jemoncmpayuu.

Mojenu 1BH>KEHUS YaCTUI] BEILIECTBA.

Mogenb OpOYHOBCKOTO JBUKEHUSI.

Bunieoponuk ¢ 3anuchio peaabHOro OpOyHOBCKOTO JIBHIKCHHUS.

Huddy3us KugakocTei.

Mogens onbita HITepha.

[IputskeHne MoJIeKyI.

Mojenu KpUCTaUTMYECKUX PEIIETOK.

HabGmonenue u nccnenoBanre U30MpoIeCcCoB.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomeul, npaKmuKym.

HccnenoBanne mpounecca YCTaHOBJICHHMS TEIUIOBOIO PAaBHOBECUS IIpU
TEIJI000MEHE MEXTy TOpsSYei U XOJI0THON BOJIOM.

N3yueHne wu30TepMUUYECKOr0 Tpolecca (PEKOMEHIOBAHO HCIIOIb30BAHUE
1 poBoit abopaTopun).

N3ydenue n30X0pHOro nporecca.

N3yuenune nzobapHOTO mMporiecca.

IIpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mautunbi.

Tepmogunamudeckass (T]J]) cucrtema. 3amaHue BHEIIHUX YCIOBUM st
TEPMOJMHAMUYECKONU CUCTeMbI. BHelIHME 1 BHyTpeHHUE napaMeTpsl. [lapameTprl
TEPMOJMHAMUYECKON CUCTEMBI KaK CpPEIHHE 3HAYCHHS BEJIMYMH, OIKCBIBAOLINX
€€ COCTOSIHME HAa MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauwamo tepmoanHamMuku. (CaMONpOW3BOJBHAS — PEJIAKCALUS
TEPMOJIMHAMUAYECKON CUCTEMBI K TEIIOBOMY PaBHOBECHIO.

Mogenes wuaeanmpHOr0 Tra3a B TEPMOJWHAMUKE — CHCTEMA YPAaBHEHUU:
ypaBHeHUe MenaeneeBa—KnanelipoHa M BBIpaXKCHHE I BHYTPEHHEW SHEPTHUH.
VYcnoBusi TPUMEHUMOCTH 3TOM MOJENU: HU3KAas KOHIICHTPAalWs YacTHLl, BBICOKHE
TeMnepaTtypsl. BeipaxkeHue 711 BHyTPEHHEN SHEPTUU OJJHOATOMHOI'O UAEATBbHOIO
rasa.

KBasucrarnueckne u HECTaTUYECKHUE TTPOLIECCHI.

OnemeHTapHas padboTta B TepMouHamMuke. Berarcnenue paboTsl o rpaguky
rporuecca Ha pV-auarpamme.

Tennonepenaya  kak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpruu
TEPMOJAMHAMUYECKON  cUCTeMbl 0e3  coBepiieHus padotel.  KonBekius,
TEIUIOMPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo Temnorel. TemmoéMkocTh Tena. YAenbHas W MOJISIpHas
TEINIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiepa. YaenbHas TEIUIOTa CTrOpaHUs
ToruBa. Pacuér konmyecTBa TeIIOTHI mpu Temonepeaade. [lonstue o006
aanabaTHOM Mpoliecce.

ITepBoiii 3ak0H TepMoAMHAMHMKUA. BHyTpeHHsisi sHeprus. KommdecTBo
TEIJIOTHI W paboTa Kak Mephl  W3MEHEHUs  BHYTPEHHEW  DHEPruu
TEPMOJMHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEpMOJMHAMHUKH [Ji1 PABHOBECHBIX IIPOILIECCOB: YeEpe3
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJAMHAMHYECKOW CHUCTEMbl MPOXOIUT
eIMHCTBEHHAs ajnabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHUKH 71  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeiaTh TEIUIOTY OT 00JIee XOJIOHOTO Tea K Oojiee HarpeToMy 0e3
komrieHcaruu (Knaysuyc). HeoOpaTuMOCTh TPUPOIHBIX MPOIIECCOB.

[Tpunumne!r gericTBUs TeruioBbix MammH. KIT/I.

MaxkcumanbsHoe 3Hauenue KIII. [ukn KapHo.

DKOJIOTMYECKHE aCIEKThl MCIIOIb30BAHUS TEIUIOBBIX JBHUTraresieid. TemoBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl.

TexHuueckue yCTpOWCTBA U TEXHOJIOTMYECKHE MPOLECCH: XOJOAWIbHUK,
KOHAMIIMOHEP, NW3ENbHbI M KapOIOpaTOpPHBIM JBUraTeiu, IMapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KHX TEMIEpATyp, YTWIM3ALUUS «TEIUIOBBIX» OTXOIOB C
UCII0JIb30BAaHUEM TEIIOBOI'O HACOCA, YTHIIN3ALKsd OMOOPTaHUYECKOrO TOIJIMBA JJIs
BBIPAOOTKHU «TETIJIOBOI» M 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenne TeMiiepaTypsl IPU ainabaTHIECKOM PaCIIMPEHUH.

Bo3nymiHoe orauso.

CpaBHeHHE YIETbHBIX TEINIOEMKOCTEN BEIIECTB.



CrniocoObl U3MEHEHUsI BHYTPEHHEW SHEPTUU.

HccnenoBanue aauadbaTHOro npouecca.

KomnbroTepHbie MOJENN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii 3xcnepumenm, nabopamopuvie padomeol, npaKmuKym.

N3mepenue ynenbHOu TENI0EMKOCTH.

HccenenoBanune mporecca OCTbIBAHUS BEILECTBA.

HccnenoBanue agnabaTHOTO mpouecca.

N3yueHne B3aMMOCBS3M JYHEPIUHA MEKMOJIEKYJSIPHOTO B3aMMOJEUCTBUS U
TeMIEepaTypbl KUTICHUS KUIKOCTEM.

Tema 3. Azpezammusie cocmoanusn eeujecmea. Dazosvie nepexoobwl.

[TapooOpazoBanue u koHaeHcalus. VcmapeHue u KumneHue. YenbHas
TEIJI0Ta MapooOpa3oBaHUsL.

Hacpimiennple ¥ HeHacwllleHHble Tmapel. KadyecTBEHHas 3aBHUCHMOCTD
IUIOTHOCTH U JABJICHUS HACBIIEHHOI'O [1apa OT TEMIIEPATYPhI, UX HE3aBUCUMOCTD
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3/tyxa. AGCONIOTHASA U OTHOCUTENbHAS BIaYKHOCTbD.

Teépnoe teno. Kpucrammmueckue u amopdubie Tesa. AHU30TPOIHUS CBOUCTB
KpuctauioB. IlnaBneHue W KpucTaudzauusa. YJAenbHas TEIUIOTa IUIaBJICHUS.
CyO6numarusi.

Hedopmanuu TBEpAOro Tena. Pactskenue u cxxarue. Casur. Moayns FOura.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmmpeHue >KUIKOCTEH W TBEPABIX Tel, 00bEMHOE WM JMHEHHOE
pacimmpenue. AHrapMOHHM3M TETUIOBBIX KOJIeOaHU YacTHI] BeIIeCTBA KaK MPUYMHA
TEIUIOBOTO PACIIMPEHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue 3Heprun B PazoBbIX MEpPexoaax.

VYpaBHeHue TemIoBoro OansaHca.

[ToBepxHocTHOE HaTspkeHHe. Kod(puImeHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanmmmuisipuelie saBnenus. [laBinenne noj MCKPUBIEHHON TOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamaca.

TexHuueckne yCTpOWCTBA M TEXHOJOTMUECKHE TIPOLECCH:  KUAKUE
KpHUCTaJUIbl, COBPEMEHHBIE MAaTEPUAIIBIL.

Jemoncmpayuu.

TermioBoe pacupeHue.

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenne. Kunenuve npu noHM>XKEHHOM J1aBJIICHUMU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSIKEHUSL.

OMNBITHI ¢ MBUTBHBIMU TJIEHKAMH.

CwmaunBaHue.



Kanunnspueie sBieHusI.

Moaenu HeHbIOTOHOBCKOM KHUIKOCTH.

Cnioco0Obl U3MEpeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U ILIABJICHAS KPUCTAJUINYECKOTO BENIECTBA.

Buasl nedopmanuii.

Habnronenue mansix aedopmariui.

Yuenuueckuii 3xcnepumenm, nabopamopuvie padomeol, npaKkmuxKym.

N3yuyeHne 3akOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEN.

N3mepenue ynenbHON TENIOThI IUIABICHUS JIBJA.

N3y4eHue CBOMCTB HACBIILIEHHBIX [1apPOB.

N3mepenne abCOMIOTHOM BIIAXXHOCTH BO3/lyXa M OLIEHKAa MacChl MapoB B
ITOMELIEHUU.

N3mepenue kordduimenta moBepXHOCTHOTO HATSIKEHUSL.

N3mepenue moayns FOnra.

UccnenoBanne 3aBucumoctd  JedopMalMd  pe3nuHOBOro  oOpasua ot
MIPUJIOKEHHON K HEMY CHJIBI.

Pa3znea 4. DiiekTpoaMHAMMKA.

Tema 1. Dnekmpuueckoe noJie.

OnekTtpuszauus Tell W €€ MpOSBIEHUA. OJEKTpUYecKWid 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsaoB. [IpOBOJHMKH, AUDIIEKTPUKA M MOJYIPOBOJIHHUKHU.
DNEMEHTApHBIA 3JEKTPUYECKUM 3apsAl. 3aKOH COXPAHEHMS DIIEKTPUYECKOIO
3apsna.

B3aumopeiicteue 3apsinoB. Toueunsie 3apsanl. 3akoH KysoHa.

DnekTpuueckoe noje. Ero neiicTBue Ha AIEKTPUUYECKUE 3apsibl.

HampsokéaHocts  anekTpuueckoro  moina.  [IpoOuwiit  3apsin.  Jlunuum
HAIMPSKEHHOCTH IEKTPUIECKOTO 1oJIsl. OTHOPOAHOE IEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTh 3JEKTPOCTATUYECKOrO TOJIA. Pa3HOCTh MOTEHUMANOB U
HanpspbkeHue. lloTeHumnanbHas »Heprus 3apsjna B DAJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHunan 351eKTpoCTaTUUECKOro NoJisd. CBA3b HANPSKEHHOCTH MOJISI U pa3HOCTH
NOTEHIMAJOB JUISl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOTO, TaK M
HEOTHOPOJIHOTO).

[TpuHUMT CyNIEepHO3UIMA SJIEKTPUIECKUX TTOJICH.

ITone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHON cdepsl. [loie
paBHOMEpPHO 3apsiKeHHOro mo oO0néMy mapa. [lome paBHOMEpHO 3apsyKEHHOM
OCCKOHEYHOW TUTOCKOCTH. KapTWHBI JNHHUN HaNpsHKEHHOCTH OTHUX TIOJIEH W
SKBUIIOTCHIMAJIbHBIX ITOBEPXHOCTEM.

[IpoBOJTHHUKH B 3JIEKTPOCTATUUYECKOM I0OJIE. Y CJIOBUE PAaBHOBECUS 3apsI0OB.

JnssiexkTpuKku B BIIEKTPOCTATUYECKOM ToJIe. Jusnexktpuueckas
MIPOHULIAEMOCTD BEIIECTBA.



Konaencarop. DneKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IIJIOCKOTO
KOHJICHCATOpa.

[TapannenpHOE coeMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOE COeNMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPA.

JIBH>KEHUE 3apsiKEHHOW YaCTUIbI B OJTHOPOJHOM 3JIEKTPUYECKOM MOJIE.

TeXHUYECKUEe YCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: AJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTAaTUUECKas 3alluTa, 3a3eMJICHHE JIJIEKTPONPUOOPOB,
KOHJIeHCaTophl, reHepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U IPUHLIAI IEUCTBUS JIEKTPOMETPA.

DIIEKTPUUYECKOE TO0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TI0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTuyeckoro reneparopa (Ban ne I'paada).

[TpOBOJIHUKY B JIEKTPUUECKOM TIOJIE.

DIIEKTpOCTAaTUYECKAs 3alUTa.

YCTpOUCTBO U AEUCTBUE KOHAEHCATOPA OCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCHMOCTh JJEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUSA MEXAY HUMU U TUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHEPrus MEKTPUUECKOTO MOJIs 3apsSKEHHOTO KOHIeHCaTopa.

3apsnKa U pa3psKa KOHJIEHCAToOpa Yepe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nabopamopusvie padomul, npaKmuKym.

OueHka cui1 B3auMOAECHCTBUS 3apsIAKEHHbBIX TEI.

HabGmonenue npeBparieHus SHEPrUH 3apsHKEHHOTO KOHJIGHCATOpa B YHEPTUIO
U3JIyYEHHs CBETOJINO/IA.

N3ydenue npoTekaHus TOKa B 1IN, COAEPKAIlEH KOHIEHCATOP.

Pacnpenenenue Pa3HOCTH IIOTEHIIMAJIOB (HanpsHKEHUS) npu
MIOCJIEI0BATEILHOM COEMHEHNN KOHJIEHCATOPOB.

HccnenoBanue pa3psjia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuiecKuil mok.

Cuia Toka. [1ocTOSIHHBIN TOK.

VYcnoBusi CylecTBOBaHUS IMOCTOSTHHOTO JJIEKTPUYECKOro ToKa. McTouHuku
toka. Hanpspxenne U u DJIC &.

3akon Oma Jy1sl ydacTka IeIu.

DIEeKTpUUECKOe CONIPOTUBJICHHUE. 3aBUCHUMOCTD COIIPOTUBJICHHUS
OIHOPOJIHOTO MPOBOJHMKA OT €ro JJWHBI M IJIOIIAAHA IMONEPEYHOTO CEUCHHS.
VY nenbHOE CONMPOTUBIIEHUE BEILIECTBA.

[TocnenoBarensHOE, MapauielIbHOE, CMELMIAHHOE COEIUHEHUE ITPOBOJHUKOB.
Pacuét pa3zBeTBIEHHBIX AekTpuueckux nenei. [Ipasuna Kupxroda.



Pabota anexTpudeckoro Toka. 3akoH Jxoyns—JIenia.

MOIHOCTD 3JIEKTPUYECKOr0 TOKAa. TeIioBass MOIIHOCTb, BbIAEIsEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COIPOTHUBJICHHE HWCTOYHHMKA TOKa. 3akoH Oma i
MOJIHOW  (3aMKHYTOM) dJIeKTpUUecKod 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonaeHncarop B ienu nOCTOSSHHOTO TOKA.

TexHUYeCKrue YCTPOMCTBA M TEXHOJOTMYECKHE IMPOLIECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKON IHEPIUU.

Jemoncmpayuu.

N3Mepenne cuibl TOKa U HANPSIHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpsHKEHUS JJIs PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOJIUO/IA.

3aBUCUMOCTh COTPOTUBJICHUS LUIUHIPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIAAN TONEPEYHOTO CEUCHUS U MaTepuaia.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBJIEHUS MPU NOCTOSTHHOM
HaMnpsHKEHUU.

[Tpamoe nzmepenue IJIC. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

CrniocoObl coeiMHeHUsI ICTOYHUKOB Toka, DJ[C Oartapeil.

HccnenoBanve pa3sHOCTH MOTEHUMAIOB MEXIY MOJIOCAMH HMCTOYHMKA TOKa
OT CWJIbI TOKA B LIETIH.

Yuenuueckuii 3kcnepumenm, nabopamopusvie padomul, nPAKMUKym.

HccnenoBanre cMEIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3Mepenne yienbHOTO COMPOTUBIICHUS TPOBOTHUKOB.

UccnenoBanve 3aBUCMMOCTHA CHJIBI TOKa OT HANpsDKEHUS ISl JIAMIIb
HaKaJIMBaHUSI.

YBenudeHue npejena u3MepeHus aMrnepmeTpa (BoJIbTMETPa).

N3mepenne 3/1C u BHYTpEHHETO CONMPOTUBJICHUS UCTOUHHUKA TOKA.

UccnenoBanne 3aBucumoctu D/IC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHHU
TP KOPOTKOM 3aMbIKaHWH.

HccnenoBanne pasHOCTM NMOTEHLUMAIOB MEXIY IOJIOCAMH HMCTOYHMKA TOKa
OT CWJIbI TOKA B LICTIH.

HccnenoBanne 3aBUCUMOCTH IOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CUJIBI
TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DneKkTpuyeckass MPOBOAMMOCTb  PAa3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MIPOBOJIUMOCTh TBEPJIBIX METAJJIOB. 3aBUCUMOCTbH COINPOTUBJIEHUS METAJIOB OT
Temiiepatypbl. CBEpXIPOBOANUMOCTb.



DIIEKTPUYECKUH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBoaHUKH. CobOcTBeHHas 151 IpUMECHas MPOBOJUMOCTD
MoynpoBOAHUKOB. CBoiicTBa p—n-niepexoja. [lonynpoBoaHrKOBEIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOJIMUTAX. DJIEKTPOJIUTHYECKAS IHCCOLMALIMS.
Qnektposn3. 3akoHbl Dapajaes 15 SJICKTPOIn3a.

DJIEKTpUYECKUd TOK B Ta3zax. CaMOCTOSTEIbHBIM W HECAMOCTOSITEIbHBIN
paspsan. PaznuuHbie TUIIBI CAMOCTOSATENBHOTO paspsaa. Momuus. [lnazma.

TexXHU4YeCKue YCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: Ta30pa3psiIHbIC
JAMIIbI, DJIEKTPOHHO-JIyueBas TpyOKa, MOJTYNPOBOAHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOp, (OTOAMOMA, CBETOAMOJ, TallbBaHWKa, paduHUpOBaHUE MeE/H,
BBITJIABKA AJIFOMHUHUS, SJIEKTPOHHAS! MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB AIEKTPOIUTOB.

3akoHbl 3ekTpoausa Papazes.

HckpoBoni pa3psia U IpOBOAUMOCTb BO3AyXa.

CpaBHeHME TPOBOAUMOCTH METAJJIOB U MOJIYIIPOBOHUKOB.

OIHOCTOPOHHSSI TPOBOAUMOCTD JTUOIA.

Yuenuueckuii 3xcnepumenm, nabopamopnsvie padomeul, npaKmuKym.

HaGmonenue snexrpoiusa.

N3mepenue 3apsiia 0THOBAJIEHTHOI'O UOHA.

UccnenoBanve  3aBUCUMOCTHM  CONPOTHUBJIEHUS ~ TEPMOPE3UCTOpa  OT
TEMIIEPaTypPBhl.

CHsiTHEe BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3HYeCKUH NPAKTUKYM.

Crioco6b1 u3mMepeHus (pU3nUecKrX BEJIMUMH C UCIIOIb30BAHUEM aHATIOTOBBIX
U UGPOBBIX HU3MEPHUTEIIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCUTEIBHBIC MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEIMYUH.
OueHka rpaHui] NOTPEIHOCTEH.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHUM, HCCIECHOBAHUWA  3aBUCUMOCTEM
GU3MYEeCKUX BEIWYMH, MPOBEpPKAa IMPEIOKEHHBIX TUIoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHUYECKMX  pasfenax  «YUYEHUYECKUH  JKCIIEPHUMEHT,
nabopaTopHbI€ pabOThI, IPAKTUKYM) ).

Me:xnpeamMeTHbIe CBSA3H.

N3yuenne «kypca ¢usukum  yrimyonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIISIECTCS C YUETOM COAECPIKATENBHBIX MEXKITPEIAMETHBIX CBSA3EH C KypcamMu
MaTeMaTUKU, OMOJIOTUHU, XUMUH, Teorpauu U TEXHOJIOTHH.

Meosicnpeomemmunvie nOHAmMUA, C6A3AHHBLE C USYUECHUEM MEMO008 HAYUHO20
nO3HAHUA: SBJICHWE, HAy4YHbIH (akT, rumores3a, (usmveckas BEIMYWHA, 3aKOH,



Teopusi, HaOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHHUE,
MOTPELIHOCTH U3MEPEHUM, U3MEpPUTEIbHBIE MPUOOPHI, ITU(DpOBas 1adopaTopusi.

Mamemamuka: pelieHUe CHUCTEMbl YypaBHeHMU. JluneiHas QyHKIMS,
napaboda, runepOona, ux rpaguku u cpoiictBa. TpuroHomerpuueckue GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
BekTopsl 1 X IPOEKIIUU HA OCH KOOPJMHAT, CII0KEHHUE BEKTOPOB.

buonozua: mexannueckoe JIBIXKEHUE B KUBOM npupoe, nuddysus, ocMoc,
TEIJI0O0OOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYXKAlollel Cpeibl,
yTWIM3alus OWOOPTraHWYECKOro TOIUIMBAa JJIsi BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHIKEHUE U KAWJUIIPHBIE SIBICHUS B TIPUPOJIE,
ANEKTPUUECKUE SIBICHUS B dKUBOU MIPUPO/IE.

Xumusa: NUCKPETHOE CTPOCHHME BEUIECTBA, CTPOCHHE AaTOMOB U MOJIEKYII,
MOJIb BEIECTBA, MOJSpPHAas Macca, IMOJyYeHHEe HaHOMAaTepHalioB, TEIUIOBbIE
CBOMCTBA TBEPJIBIX T, JKUAKOCTEH U Ta30B, )KUJAKNUE KPUCTAILIIBI, SJICKTPUUECKUE
CBOMCTBA METAJIJIOB, DJICKTPOJIUTHYECKAS TUCCOLIUAIINS, TallbBAHUKA, YJICKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghusn: BnaxxHOCTH BO3/yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpazoBaHuEe ABMXKEHHUH C MCIOJIb30BAHUEM MEXAHHU3MOB,
y4€T CyXOoro M IKUJAKOTO TPEHUS B TEXHHKE, CTAaTUYECKHE KOHCTPYKIUU
(KpOHIITEHH, peméTdyarble KOHCTPYKIIMU), MCIOJIb30BAHUE 3aKOHOB COXpaHEHUs
MEXaHUKH B TEXHUKE (THPOCKON, BOJOMET W JPYTHE), JABUTATEIh BHYTPEHHETO
CropaHus, napoBas TypOuHa, OLITOBOM XOJIOJUIBHUK, KOHAUIIMOHED, TEXHOJIOTUH
MOJIyYEHUSI COBPEMEHHBIX MAaTepHajioB, B TOM 4YHCJIE HaHOMATEpPHAJIOB, U
HAaHOTEXHOJIOTUHU, DJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
razopaspsIHbIe JIAMITbI, TTOJTYTIPOBOJIHUKOBBIE TPUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znea 4. DiiekTpoanHaMH KA.

Tema 4. Maznummnoe no.e.

B3anmopelicTBie MOCTOSSHHBIX MAarHUTOB UM IPOBOJHHKOB C  TOKOM.
MarnutHoe mosie. Bekrop MarHuTHOM WHAYKUMH. [IpuHIUN Cynepno3uinuu
MarHUTHBIX MOJIeH. JIMHUM MarHUTHOW WHTYKIIHH.

MarnuTHoe Mojie IPOBOJHUKA C TOKOM (IIPSMOTO IPOBOJHUKA, KATYIIKH M
KpyroBoro BuTka). OneIT Jpcrena.

Cuna AMnepa, €€ HalpaBJIEHUE U MOLYJIb.

Cuia JlopeHiia, e€ HampaBlIeHUE U MOJTYJIb. JIBUYKEHHUE 3apsHKEHHON YacTUIIbI
B OJTHOPOJHOM MarHuTHoM noJie. Paborta cuisl Jlopenia.

MarnutHOe nosie B BemecTse. PeppoMarHeTuky, rnapa- U JMaMarHeTUKH.



TexHu4eckue YCTpOfICTBa N TCXHOJOIMYCCKHUE IIPOHECCChI: IIPHUMCHCHHC

MOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
3JIEKTPOJBUTATEND SIKOOHU, yCKOPUTENH dJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna  nuHHMII  MHAYKIWMM ~ MArHATHOTO  MOJS  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO OCTOSIHHBIX MAarHUTOB.

KapTuna nuHMi1 MarHUTHOW MHAYKIHUH HOJIS INIMHHOTO MPSMOT0 MTPOBOJHUKA
Y 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumonencrsue AByX IPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIopeHIia Ha MOHBI DJIEKTPOIIUTA.

HaGmonenue nBukeHus mydyka 3JIeKTPOHOB B MATHUTHOM IIOJIE.

[TpuHumnn JNEUCTBUSA BJIEKTPOUZMEPUTEIILHOTO npubdopa
MAarHUTOSJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii 3kcnepumenm, nabopamopusvie padomeul, RPAKmMuKym.

HccnenoBanrne MarHUTHOTO TMOJIS MOCTOSSHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

UccnenoBanue 1eCTBUSI MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cunbl Amiepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MarHUTHOW MHAYKIIMY HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. dnekmpomazHumnan uHOYKYUAL.

SlBneHne JIIEKTPOMAarHUTHOM HMHAYKIWU. [loTOK BekTOopa MAarHUTHOU
uHaykiuu. OJIC uHOyKIuU. 3aKOH 3JIEKTpOMarHuTHoW wuHAykuuu Dapanes.
Buxpesoe anexrpuueckoe nosie. Toku Dyko.

OJIC uHAyKIMKU B NPOBOJHUKE, ABWKYILIEMCS B OJHOPOJHOM MarHUTHOM
noJie.

[TpaBuiio Jlenna.

NunyktuBHOCTE. KaTylika WHIYKTUBHOCTM B LENH IIOCTOSIHHOTO TOKAa.
Asnenne camouHaykiuu. IJ1C caMOMHyKIIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TMOJIe.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: WHIYKIMOHHAS
11€Yb, COJICHOMU/, 3aIIHUTa OT JICKTPU3ALMHU TEJI IIPU JABU)KEHUN B MArHUTHOM I10JI€
3emuu.

Jemoncmpayuu.

HabGmonenue siBieHus 2JIEKTPOMArHUTHOW WHTYKITHH.

UccnenoBanue 3aBucumoctd OJIC HHAYKIIMU OT CKOPOCTH HM3MEHEHHS
MAarHUTHOTO MOTOKA.



[Ipasuiio Jlenna.

[Tanenne MaruuTa B aJtOMUHUEBOM (MEIHOM) TpyOe.

SBreHre CaMOWHIYKITUH.

Uccnenoanue 3aBucumoctu DJIC caMOMHAYKIIMHM OT CKOPOCTH H3MEHEHHS
CUJIBI TOKA B IIETIH.

Yuenuueckuii 3xcnepumenm, nabopamopusie padomul, nPAKMUKYM.

UccnenoBanue sBICHUS JIEKTPOMATHUTHON WHTYKIIUH.

Ornpenenenre MHAYKIMU BUXPEBOTO MAarHUTHOT'O TOJISI.

Uccnenoranue sBieHUS] CAaMOUHAYKITUU.

COopka MojieNH SEKTPOMAarHUTHOTO TeHEpaTopa.

Pa3znea S. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Koneoanusi.

Koneb6arensHas cucrema. CBOOOIHBIE KOJEOAHUSI.

Napmonnueckue konebanus. Kunemarnueckoe U JUHAMUUYECKOE OIMCAHUE.
DHepreTUyecKkoe omnucaHue (3aKOH COXPAHECHMs MEXaHMYeCKO sHepruu). BriBoa
JTUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIEOAHUM U3 UX SHEPTETUUECKOTO U
KMHEMATHUYECKOTO OMMCaHMUSI.

Amvmutyga u Qaza konebanuil. CBs3b aMIUIUTYIbI KOJIEOAHUN HCXOJIHOMU
BEJIMYUHBI C aMIUIUTYJaMU KoJieOaHUM €€ CKOPOCTH M YCKOPEHUS.

[lepuon u wyactora kojeOanuii. Ilepwon Manabix CBOOOTHBIX KoJieOaHUM
MaTeMaTHU4ecKkoro MasTHuka. llepuon cBOOOAHBIX KoJieOaHUNM TMPYKUHHOTO
MasiTHUKA.

[TonsTue o 3aryxaromux Konedanusx. BeiHyX1eHHbIe Konebanus. Pe3onaHc.
Pe3onancuas kpuBas. BimsHue 3aryxaHus Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOJIC0aHHS.

TexHudeckrue ycCTpoOWCTBAa M TEXHOJIOTMYECKHE IMPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

JHemoncmpayuu.

3anuck KoaebaTeIbHOTO IBUKCHUS.

Hab6monenre He3aBUCUMOCTH TTEpHOia MaJIbIX KOJIeOaHUi Tpy3a Ha HUTH OT
aAMILUTATYTBI.

HccnenoBanue 3aTyxarmux KojeOaHUH U 3aBUCUMOCTH TIEpHOo1a CBOOOHBIX
KOJICOAHUH OT COMPOTUBJICHUSI.

UccnenoBanne KojebaHWit Trpy3a Ha MAacCCUBHOW TPYXHHE C IEJBIO
bopMHUpOBaHUS TIPEACTABICHUIN 00 WaeaTbHON MOIETH IPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHMS SHEPTUU MPHU KOJIEOAHUSX Tpy3a Ha NPy KUHE.

HccnenoBanre BEIHYKACHHBIX KOJICOAHUH.

Habmroaenue pe3onanca.

Yuenuueckuii 3xcnepumenm, nabopamopusvie padomul, nPAKMUKYM.



N3mepenue mnepuoga CBOOOJIHBIX KOJEOAHUNW HUTSAHOIO W MPYNKUHHOTO
MAsITHUKOB.

N3yueHne 3akOHOB JBUKEHUS Tella B X0/ KoJeOaHH Ha yIIPyTroM MojABece.

N3ydenue nBM>KEHN HUTSHOTO MassTHUKA.

[IpeoOpazoBaHue 3HEPTUH B IPY>KMHHOM MasiTHUKE.

HccnenoBanne yObIBaHUS aMIUIUTY/bI 3aTyXaOIMX KOJIeOaHUM.

HccnenoBanre BbIHYKIECHHBIX KOJIEOaHUH.

Tema 2. InekmpomazHumnsle Kojledanus.

Konebatenpupiii koHTYp. CBOOOJHBIE 3JIECKTPOMArHUTHBIE KOJIEOAHUS B
ujealbHOM KoisiebaTenbHOM KOHType. Popmyna Tomcona. CBs3b aMIUIUTY/bI
3apsia KOHAEHCATOpa ¢ aMIUIMTYOW CUJIbl TOKA B KOJI€OaTEIbHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTUU B UICATBHOM KO0JIE0ATEIbHOM KOHTYpE.

3aryxaroiue AIEKTPOMATrHUTHBIE KoJieOaHusl. BrinyxneHnble
AIIEKTPOMArHUTHbBIE KOJIEOaHUS.

IlepeMeHHbIli TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIMTYJHOE U
JCICTBYIOIIEE 3HAUYEHHWE CUJIbl TOKAa M HaNpsOKEHUS MpH pasiuyHoui (opme
3aBUCHMOCTH [TIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouJanbHbIil NEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LENH CHHYCOMAAIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsyKeHUM.

Wneanbubiit  Tpanchopmarop. IlpousBoacTBo, mnepegadya U MoTpeOiIeHHe
AIEKTPUYECKON IHEPIUU.

OKOJIOTMYECKME PHUCKH NPU MPOU3BOJCTBE dJEeKTposHepruu. Kynbrypa
UCITIOJIb30BAaHUSI SJIEKTPOIHEPTUH B TIOBCEHEBHOM KU3HH.

TexHU4ecKkrne yCTpONCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: AIEKTPUUYECKUMA
3BOHOK, T€HEpaTOp NEPEMEHHOI0O TOKA, JIMHUM JIEKTpoIiepeaay.

Jemoncmpayuu.

CB0OOHBIC JIEKTPOMArHUTHHIE KOJICOaHMSI.

3aBUCUMOCTD YaCTOThI CBOOOIHBIX KOJICOAHHUM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuuorpaMMBbl AJIEKTPOMAarHUTHBIX KOJIeOaHUH.

I'enepatop He3aTyXaroMUX MIEKTPOMATHUTHBIX KOJICOaHUH.

Mogenb 31eKTpOMarHuTHOTO TeHepaTopa.

BriHyX€HHBIE CUHYCOUIaJIbHBIE KOJIEOAHMUS.

Pe3ucrop, karymka MHIYKTHBHOCTH M KOHJEHCATOpP B IIENU NEPEMEHHOTO
TOKaA.

Pe3onanc mnpu mnocinegoBaTENbHOM COCIMHEHUHM PE3UCTOpa, KaTYIIKU
VHJIYKTUBHOCTH M KOHJICHCATOPA.

Y CTpoNCTBO ¥ MPUHITUTT ACUCTBHS TpaHchopmaropa.



Mogenb TUHUU 3TEKTPONEPEAAUH.

Yuenuueckuii 3xkcnepumenm, nadvopamopmuie padomot, nPAKMUKym.

Nzyuenue tpanchopmaropa.

UccnenoBanrve mepeMEHHOr0 TOKa uyepe3 MOCIEA0BATENbHO COCAUHEHHBIE
KOHJICHCATOP, KaTyIIKy U PE3UCTOP.

Habnronenue 31eKTpOMarHUTHOIO Pe30HaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAZHUMHbLE 60JIHbI.

MexaHnuyeckre BOJIHBI, YCJIOBUSI MX pacnpoctpaHeHus. [lomepeunsie u
MpOJIOJbHBIE BOMHBL [lepros, CKOPOCTh pacnpoOCTpaHEHUS U JJIMHA BOJIHBL.
CBoiicTBa MEXaHWYECKHX BOJIH: OTPaK€HUE, MpeIoMIeHUEe, UHTephepeHlus U
mudpakius.

3Byk. CxopocTs 3ByKa. [’ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IymoBoOe€ 3arpsi3HeHHE OKPY KAIOLIEH CPeIbl.

DNEeKTPOMAarHUTHHIE BOJIHBI. Y CJIOBHSI HM3JIyYEHHUs SJEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTaiusi BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMArHUTHBIX  BOJH:  OTpaXXeHUE,  MpesIOMIICHUE,
noJisipu3aiiusi, uaTephepeHus u audpaxius.

[IIxana »MeKTpOMArHUTHBIX BOJH. [IpuMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUIBI paAMOCBI3U U TeNEBUICHUS. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOILEH CPeIbl.

TexHudeckue yCTpOWCTBA U TPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, pajap, paaAuonpuéMHIK, TEICBU30p, aHTeHHA, TenedoH, CBU-nieusn,
yJIBTPa3BYKOBAs TMATHOCTHKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpayuu.

OO6pa3oBaHue U PaCIPOCTPAHCHHE MOTIEPEUHBIX U MTPOI0TBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JUIMHBI BOJIHBI OT YaCTOThI KOJICOAHUIA.

Hab6mronenne oTpakeHus: U IpeTOMIICHHS MEXaHUYECKUX BOJH.

Hab6monenue narepdepeHnyu u fuppakiiny MEXaHHIECKUX BOJIH.

AKYCTHUYECKU PE30HAHC.

CBolicTBa yIbTpa3ByKa U €ro MpUMEHEHHE.

HabGmronenne cBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
94acTOTOM KoJIeOaHMiA.

UccnenoBanue CBOWCTB AJIEKTPOMATrHUTHBIX BOJIH: OTpa)KCHUE,
IpeIOMIICHHE, TTosApu3anus, Tudpakius, nHTepdepeHIIns..

Oo6napy:xenne nHPPaKpacHOTO U YIbTPAPHOIETOBOTO U3ITyICHHIA.

Yuenuueckuii 3xcnepumenm, nadvopamopmsie padomol, nPAKMUKym.



N3yueHnne mapamMeTpoB 3ByKOBOM BOJIHBI.

N3yueHue pacrpocTpaHeHus 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHENHOE pacpoCTpaHEHUE CBETa B OAHOpPOAHOU cpexae. Jlyd caera.
To4yeyHbIld ICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHsl cBeTa. llocTpoeHue uzoOpakeHUU B
iockoM 3epkaiie. Cepuueckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI IPEIOMIICHHSI CBETA. AOCOJIIOTHBIN MOKa3aTeNlb
npenoMiieHns. OTHOCHTENBHBIN MTOKA3aTeNb NpesioMiaeHus. [I0CTOSIHCTBO 4acTOThI
CBE€Ta W COOTHOUIEHWE JUIMH BOJH NPU MEPEX0JI€ MOHOXPOMATUYECKOIO CBETA
4yepe3 IpPaHully pasjziena AByX ONTUYECKHUX CPE.

Xona nyueit B mpusme. Jucnepcusi cBeta. CloKHBIM cOCTaB O€OTO CBETA.
[IBer.

ITonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIil yrojl MOJHOrO BHYTPEHHETO
OTpPaKEHUS.

CobOuparomiue W pacceuBalomue JUH3bl. ToHkas suH3a. DoKycHOe
paccTossHME€ M OINTHUYECKas CHJla TOHKOM JIMH3bl. 3aBUCUMOCTH (HOKYCHOIO
paccTosAHUsT TOHKOM cepruyeckoil TUH3bI OT €€ TeOMETPUH U OTHOCUTEIHHOIO
NOKAa3aTelsl MPETOMIIEHUS.

dopmyiia TOHKOM JIMH3BL. Y BEJIUYEHUE, 1aBaeMOe JIMH30M.

Xox Jnyda, MPOILIEAIIEr0o JUH3Y IOJ MPOU3BOJBHBIM YIJOM K €€ TIJaBHOU
ontuyeckor ocu. IlocTpoeHune wW300pakeHUW TOYKM W OTpe3Ka NpsIMOi B
coOMparoNINX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Paszpemaromias crnocoOHOCTh. ['11a3 kak onrtuyeckas
cucrema.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKOM ONTHUKHU.

BonnoBas ontuka. HWurtepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MaKCUMyMOB W MHUHHUMYMOB B HMHTep(epeHIIMOHHON
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHHUKOB. [Ipumepbl KiaccHuuecKux
UHTEP(PEPEHITNOHHBIX CXEM.

Hudpakmus cBera. Judpaxkimuonnas pemeérka. YciaoBue HaOII0IEHUS
[JIABHBIX ~MAaKCHUMyMOB TP NaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PAKITMOHHYO PEIIETKY.

[Tosstpuzanus ceera.

TexHuueckue yCTpPOWCTBA W TEXHOJOTMYECKHE MPOLIECCHl: OYKH, JIyIa,
nepuckor, (oTroanmapaT, MUKPOCKOI, MPOESKIIMOHHBIA armapaT, MpPOCBETICHHE
OIITHUKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTpaKEHUs CBETA.



UccnenoBanue npenoMiieHUs CBETA.

HaGntoieHue moaHoro BHyTpeHHEro oTpakeHusi. MoJienb CBETOBO/IA.

UccnenoBanne xoJa CBETOBBIX IYYKOB 4epe3  IUIOCKOIMAPaLICIbHYIO
IJIACTUHY U TPU3MY.

HccnenoBanue cBOMCTB M300pakKEeHUN B JIMH3AX.

Monenu MUKpPOCKOIIa, TEJIECKOIIA.

Habnronenue naTepdepeHIIny CBeTa.

HalntoeHre 1BeTOB TOHKUX MIIEHOK.

HaGmonenue nudpakiuu ceera.

N3yuyenune nudpakiiMOHHON permeTKy.

HabGmonenue nudpakiimoHHOTO CeKTpa.

HaGmonenue nucnepcuu cBeTa.

HaGntonenue nonsipuzanuu cBeTa.

[IpuMeHeHue NOIIPOUAOB JIJIsl U3YUCHUS MEXAaHUUECKUX HANPsHKEHUH.

Yuenuueckuii 3kcnepumenm, nabopamopusvie padomeul, RPAKmMuKym.

N3Mepenne nokazaresist NpeIOMIICHUS CTEKIIA.

UccnenoBanue 3aBUCHUMOCTH (POKYCHOTO pacCTOSHHS OT BellecTBa (Ha
IpuUMepe KUIKUX JIUH3).

N3mepenue hoKyCHOTo pacCTOSHUS PACCEUBAIONTUX JIMH3.

[Tonyuenue n3o0paxeHus B CUCTEME U3 IJIOCKOTO 3epKaja v JINH3BI.

[Tonyuenue nzobOpaxxeHus B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue T€JIECKONMUYECKUX CUCTEM.

Hab6monenue nudpakiuu, nuatepdepeHIny U MoJsipu3aliii CBeTa.

N3ydenue nonsipuzaluu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH AUIIEKTPUKA.

Nzyuenne natepepeHIINM JIa3epHOTO U3TYUCHHS Ha JABYX IIEIIX.

HabGmonenue nucnepcun.

Hab6monenue u uccnenoBanue qudpakiimoOHHOTO CIIEKTpA.

N3mepenne qimHbl CBETOBOM BOJIHBL.

[lonydyenue crekTpa H3Iy4YEHHUS CBETOAMOJA TPU MOMOILIM JU(PPaKIMOHHOM
PEIIETKH.

Paznen 6. OCHOBBI cleNIUAJIBHON TEOPUN OTHOCUTEIHLHOCTH.

['pannipl NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctyiars
CHelUaJIbHON TEOPUHU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON ~ uHTepBai.  [IpeoOpasoBanust  JlopeHia.
VYcnoBue npuyMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeIJICHHE
BPEMEHHU U COKPALEHUE JJINHBI.

DHeprusi U UMITYJIbC PEIATUBUCTCKON YACTULIBI.

CBs13b Macchl € SHEPrUEH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIbl. DHEPTUS
MOKOSI.



TexHudeckue YCTPONCTBAa M TEXHOJOTMYECKHE IIPOLIECCH: CITyTHUKOBBIC
MPUEMHUKY, YCKOPUTEIU 3apsKEHHBIX YacTHII.

VYyeHnnyeckuil 3KCEpUMEHT, 1abopaTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHre UMIyJIbCa W DHEPIUM  PENSATUBUCTCKUX vactull (IO
doTorpadusM TPEKOB 3apsSIKEHHBIX YAaCTUIl B MATHUTHOM T10JIE).

Pazgea 7. KBanroBas ¢pusuka.

Tema 1. KopnycKynapno-60110601i 0yaiu3m.

PaBHOBecHOE TeruioBoe W3NydeHUE (M3IyuyeHHUE aOCOIIOTHO UYEPHOTO Tela).
3akoH cMmenienus Buna. ['nnore3a [linanka o kBaHTax.

@®oTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®ororpdexr. Onbitet A. I'. CroneroBa. 3akoHbl (pororddexra. YpaBHeHuUe
Oitnimreiina s Gporodddexra. «KpacHas rpanuiay gorosrddexra.

JlaBnenue cBeta (B YACTHOCTH, JaBJieHHE CBeTa Ha abOCOIIOTHO
MOTJIONIAIONTYI0 W aOCOJMIOTHO OTpakawlnyr moBepxHocTh). Ombiter II. H.
JleGenena.

BousiHoBrIE cBOMCcTBA yacTull. BosHsl ne bpoiuta. liinHa BoaHbl ne bpoins u
pasMepsl 00JacTH JIOKaJM3alMM ABWXKYyLIecs wvacTuipl. KopryckynspHo-
BOJIHOBOM nyanusMm. Jludpakiys 37JeKTpOHOB Ha KpUCTalIax.

Crneuuduka uzmepenuit B Mukpomupe. COOTHOIIEHUS HeonpeneaEéHHoCTen
['eitzenOepra.

TexHuuyeckue yCTpPOHMCTBA W TEXHOJIOIMYECKHE TMPOLECCHI: CIEKTPOMETP,
¢dorornement, GOTOAATUMK, TYHHENbHBI MHKPOCKOI, COJHEYHas OaTapes,
CBETOUO/.

JHemoncmpayuu.

®oToaddeKT Ha yCTAaHOBKE C IMHKOBOMW TJIACTHUHOM.

UccnenoBanue 3akoHOB BHeTHEro (hoTodddexra.

HccnenoBanve  3aBUCHUMOCTH  CONPOTUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CBeToano.

Comnneunas O6aTtapes.

Yuenuueckuii 3xcnepumenm, nabopamopusie padomul, nPAKMUKyM.

UccnenoBanue dpoTtopesucropa.

N3mepenue noctossHHOM [I1anka Ha ocHOBE HccienoBanus GoTodddekra.

HccnenoBaHre 3aBUCUMOCTH CUJIBI TOKA Y€pPE3 CBETOAMO]] OT HAMPSKEHHUSL.

Tema 2. @u3zuka amoma.

OnbITEl MO HMCCIENOBAHUIO CTPOEHUs aroMa. IlnaHerapHass monenb aToma
Pezepdopna.

[Toctynatst bopa. U3ny4enne u mornomenne GOTOHOB IIPH MEPEXOIE aToMa
C OJIHOTO YPOBHS SHEPTUU HA JIPYTOM.



Bunel cnektpoB. CriekTp ypOBHEN SHEPTUH aTOMa BOAOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3JlydeHue cBeta. Jlazep.

TexHnyeckue yCTpPOWCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), 1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mogens onbiTa Pesepdopaa.

HaGmonenue nuHelyaThiX CIIEKTPOB.

YCTpOUCTBO U AEUCTBUE CYETUNKA HOHU3UPYIOIIUX YACTHULL.

OrnpeneneHne AJIMHBI BOJHBI JIA3EPHOTO U3TYyUYCHUSI.

Yuenuueckuii 3kcnepumenm, nabopamopusvie padomel, npaKmuKym.

HaGmonenue nuneiyaToro crnekrpa.

HccnenoBanue crnekTpa pa3pekeHHOTO aTOMAPHOTO BOAOPOJA U U3MEPEHHUE
nocTostHHOM Punbepra.

Tema 3. @uzuka amomMHo20o A0pa u 371eMEHMAPHBIX YACMUY,.

Hyxnonnas mozaens sapa I'eitzenOepra—MBanenko. 3apsan siapa. MaccoBoe
qucio sapa. M3orornsl.

PanuoaktuBHOCTE. Anbda-pacman. DIEKTPOHHBIM M TMO3UTPOHHBIN OeTa-
pacnaa. ['aMma-u3iyyeHue.

3aKOH paJMOaKTUBHOTO pacnaga. PagmoakTUBHBbIE HM30TONBI B MPHUPOJE.
CBolicTBa MOHU3HUPYIOUIETO HU3Iy4YeHUs. BiMsHUE paJrOaKTUBHOCTH Ha >KUBbBIC
opranu3mbl. EcrecTBeHHBIN (oH n3myueHus. JJozumerpus.

DHeprusi CBsI3U HYKJIOHOB B sifipe. SnepHsbie cunbl. Jledext maccol siapa.

SAnepubie peakuuu. [lenenue u cuntes siaep. Anepueie peaktopsl. [IpodaeMbr
yIOpPaBII€MOTO TEPMOSAJIEPHOTO CHUHTE3a. OKOJIOTMYECKUE AaCHEKThl PpPa3BUTHS
SIICPHOM SHEPTETUKH.

MerToibl perucTpanyu U UCCIAEA0BAHUS JIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHBIE B3aUMOJICUCTBUA. bapuoHbl, ME30HBI U JICNITOHBI.
IIpencrasnenue o CtangapTHoi Mojenu. KBapk-rit0oHHas MOJIENb aJIpOHOB.

O®usuka 3a npenaenamu CraHaapTHOM Monenud. TéMmHas Marepusi U TEMHas
SHEPrusl.

EnuncTBO (hu3myeckoi KapTUHBI MUpa.

TexHu4eckre yCcTporucTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buwibcona, saepHBIM peakTop, TEPMOSJCPHBIM pEakTop, aroMHas OomoOa,
MarHMUTHO-PE30HAaHCHAs TOMOTpadusi.

Yuenuueckuii 3xcnepumenm, nabopamopusvie padomul, nPAKmMuUKym.

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanne pannoakTUBHOTO (hOHA C UCTIOH30BAHUEM JI03UMETPA.

N3yueHue nornouieHus 0eTa-4acTul] AIIOMUHUEM.

Pa3nen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPUZUKH.



Dtansl pa3BUTUS aCTpOHOMHUM. [[puKIIaHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuu. I[IpUMEHUMOCTh 3aKOHOB (U3UKU JUIsi OOBACHEHHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Meroasl acTpoHOMHYECKMX ucciaeaoBaHui. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, pPaIUOTEIECKONBI, BHEATMOC(HEPHAs! ACTPOHOMHUS.

Bun 3Bé3nmHoro Heba. Co3Be3naus, spKUe 3BE3JbI, TUIAHETHI, UX BHUIUMOE
JBH>KEHUE.

Conneynas cucrema.

Connue. Conneunas akTuBHOCTb. MicTounuk sHeprun ConHua v 3BE37.

3BE311bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JlnarpaMma «CreKTpalnbHbIN K1acc —
CBETHUMOCTB)». 3BE31bl TIVIABHOM IOCIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» IS 3BE3J IVIABHOM MOCIENOBATEIbHOCTH. BHYTpeHHEe cTpoeHue
3B€31. COBpEMEHHBIE NPEACTABICHUS O INMPOUCXOXKIAEHUU W 3Bosonuu ConHua u
3BE3]1. DTalbl KU3HU 3BE3].

Mneunsiii [Iyte — Hama ['anaktuka. [lonoxxenne n naBukenune CosHLA B
INanaxtuke. Tunsl ranakTuk. Paguoranaktuky u kBa3zapbsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa06sa. Pazoeranue rajakTuk.
Teopus bosbuioro B3psiBa. PenkroBoe n3inydeHue.

Macmtabnas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMUHU.

Yuenuueckue naonooenus.

HabGmonenust 3BE3qHOr0 Heba HEBOOPYXKEHHBIM IJIa30M C HCMOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIIOKEHUN ISl ONIpeieSICHUS TOJI0KEeHN HeOECHBIX 00BEKTOB
Ha KOHKDETHYIO [aTy: OCHOBHbIE c03Be3Ausi CEBEpHOTO MONyLIapusi U SpPKUE
3BE3/1bI.

HaGmionenuss B Teneckon JIyHbI, TUIaHeT, TyMaHHOCTEH U  3BE3IHBIX
CKOILICHUHU.

DuU3NYeCKUU IPAKTHKYM.

CriocoObl n3MepeHust PU3NYECKUX BEIMUMH C UCTIOIb30BAHUEM aHATOTOBBIX
U UQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUHN (U3NUECKUX BEIHYMH.
OueHka rpaHull MOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  HU3MEPEHUM, HCCIECHOBAHUNA  3aBUCUMOCTEM
GU3MYEeCKUX BEIWYMH, MPOBEpPKA IMPEIOKECHHBIX TUIOTe3 (BBIOOp W3 padorT,
ONMCAaHHBIX B  TEMAaTHUYECKUX  pasfenax  «YUYEHUYECKUH  DKCIIEPUMEHT,
nabopaTopHbIC PAOOTHI, TPAKTUKYM) ).

O0o0uar01ICE TOBTOPEHUME.



O06o001ieHre W cucTeMaTh3alusl COAEpPKaHus pas3iesoB Kypca «MexaHukKay,
«MonekynsipHas pu3rka U TEpMOJUHAMUKAY, « DIEKTpouHaMuKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHOM TEOPUM OTHOCUTEIBHOCTW», «KBaHTOBas
busnka», «MEeMEHThl ACTPOHOMUU U aCTPOPUIUKIY.

Ponbp ¢u3mkm u acTpoHOMHHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMATIBHOM M 3TUYECKON cpepax IeaTeIbHOCTH YEJI0BEKa, POJib U MECTO (DU3UKHU
Y ACTPOHOMHHM B COBPEMEHHOW HAYYHOM KapTUHE MUPA, 3HAYEHUE ONUCATEIBHOM,
CUCTEMATU3UPYIONICH,  OOBSICHUTEIBHOM U  MNPOTHOCTUYECKOM  (PYyHKIHMA
(duznyeckoi Teopuu, poiib hU3nUecKoil Teopun B HOPMUPOBAHUHU MTPEICTABICHUIN
0 (U3MYECKOW KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B OOIIEM DAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUN O IPUPOJE.

MexknpeaMeTHble CBA3H.

N3yuenne kypca ¢usuku yrayonéuHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YUYETOM COJIEPKATENBHBIX MEKIIPEAMETHBIX CBSI3EM C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mescnpedmemnnle NOHAMUA, C6A3AHHDLE C U3YYUEHUEM MEM 0008 HAYUHO20
no3HanuA: siBJICHUE, HAay4dHbId (akT, runores3a, Gusnyeckas BEIMYMHA, 3aKOH,
TEOopusi, HAONIOJIEHHE, OKCIEPUMEHT, MOJEIUPOBAHUE, MOJENIb, H3MEPEHHE,
HOTPEIIHOCTH U3MEPEHHM, U3MepUTEIbHbIE TPUOOPHI, IIUPPOBaAs TabOpaTOPHSI.

Mamemamuka: peuieHue CUCTEMbl YpaBHEHHU. TpUroHOMETpUYECKue
(YHKIUU: CHUHYC, KOCHHYC, TAHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJECTBO. BEKTOPBI M MX MPOEKUMH HAa OCH KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBonnbie 3nemMeHTapHbIX (QyHKIUH. [lpu3Haku nogoOus TPEeyrojJbHUKOB,
ofpeiesieHre TUIOMAAH IMII0CKUX Guryp u oobéma Teu.

Buonozua: »snextpuueckue SBICHHUS B KUBOM MpuUpoje, KojeOaTelbHbIe
IBWKEHUS B JKMBOM TMpUPOJAE, DKOJIOTMYECKHE PUCKH TP IMPOU3BOJICTBE
ANEKTPOIHEPTUHU,  DJEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpPYXarolled  Ccpenpl,
yJIbTPa3BYKOBasl JMArHOCTHKA B MEAUIMHE, ONTHYECKHUE SIBICHHS B KUBOMU
IpUPOJIE.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJ, KpUCTAILINYECKasi CTPYKTYpa TBEPIBIX
TEJN, MEXaHW3Mbl O00pa30BaHUA KPUCTAUIMYECKON PpEHIETKH, CIEKTPaTbHBIN
aHaJu3.

I'eocpagpua: wmarHuTHblE TIONIOCA 3€MJIM, 3aJleKM MAarHUTHBIX  pYA,
dboToCchEMKA 36MHOM MMOBEPXHOCTH, cericMorpad.

Texnonozua: TNPUMEHEHUE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AIEKTpOABUTATENh SIKOOM, TeHepaTop MEePeMEHHOro TOKAa, WHIYKIIMOHHAS TeYb,
JUHUU 3JIEKTpoIepenay, 3JIEeKTPOABUraTeNb, pagap, paauonpuEMHHUK, TEIEBU30P,
anTeHHa, Ttenedon, CBU-meub, yIbTpa3ByKOBasi JMArHOCTHKA B TEXHUKE,



HpOCKHHOHHLIfI aIriapar, BOJIOKOHHAA OIITHKA, COJTHCYHAsA 6aTape;1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACPHAA DOHCPIreTUKa 1 S3KOJIOTHYCCKHEC aCIICKThI e€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOT'PAMMBI 110 ®U3NKE
HA VYPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PpPe3yJbTaThbl OCBOEHUSA YyueOHOro mnpenmera «Du3nkay
JOJKHBI OTPaaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIINXCSl pYKOBOJICTBOBATHCS
c(hOpMUPOBaHHON BHYTpPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUCHTAIINI, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE >XKU3HEHHOTO
ONbITA W OMNbITA JICITEIBHOCTA B IMPOLECCE PEATU3ALNU OCHOBHBIX HAIPABICHUHN
BOCIUTATEIBbHOU JIEITEIbHOCTH, B TOM YHCIIE€ B YACTH:
rPaKIAaHCKOr0 BOCTIMTAHMS:

e CPOPMHPOBAHHOCTh  TPAXKIAHCKOM  TMO3UIIMU  OOydYaroIIerocss  Kak

AKTUBHOTO ¥ OTBETCTBEHHOI'O YJIEHA POCCUMCKOTO 00IECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEUETIOBEYECKUX T'yMAaHUCTUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKAAHCKOTO
oOiecTBa, ydyacTBOBaTh B CaMOYIpaBIECHWHW B  00pa3oBaTEIBHOM
OpraHu3alny;

e YMEHHE B3aMMOJICHCTBOBaTH C  COIMAJIbHBIMM  HMHCTUTyTaMH B
COOTBETCTBUU C UX QYHKIMSIMU U HA3HAUYCHHUEM;

e TOTOBHOCTh K TYMaHUTApPHOU! U BOJOHTEPCKOM NESATEILHOCTH.

NAaTPHOTUYECKOT0 BOCTIMTAHMS:

e c(OpMHPOBAHHOCTH POCCUNCKOMN IpaXXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOLIEHHWE K T'OCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUIM
POCCUHCKHX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MMOBEICHUS;

e CIIOCOOHOCTH OIICHMBATh CHUTYAaIlMI0O W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B ICSITEIBHOCTH YYEHOTO;

e OCO3HaHME JIMYHOTO BKJIA/a B MOCTPOSCHUE YCTOMYHUBOTO OYyIyIIETO.

3CTETUYECKOr0 BOCIIMTAHMSA:

e OCTETUYECKOE OTHOLICHWE K MHpPY, BKIIOYAas OCTETUKY HAy4YHOI'O
TBOPYECTBA, IPUCYILET0 (PU3NUECKOIN HAyKeE.

TPYAOBOI'0 BOCIIMTAHMSA:



e HWHTEpEC K pa3nuyHbIM chepam npodheccnoHaNbHON ACSITETEHOCTH, B TOM
YUCJ€ CBA3AHHBIM C (QU3UKOM U TEXHUKOW, YMEHHE COBEPIIATH
OCO3HAHHBIN BbIOOP Oyay1Iel npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIaHBI;

e TOTOBHOCTh M CIOCOOHOCTh K OOpa3OoBaHUIO M CaMOOOpa3OBaHUIO B
obnacty (pU3MKKU Ha NPOTSXKEHUU BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIUTAHMS:

e CPOPMHPOBAHHOCTb SKOJOTUYECKOM KYJIbTYphl, OCO3HAHUE TJIOOAIBHOTO
XapakTepa dKOJOTHYECKUX MpoOeM;

e IUIAHUPOBAHUE U OCYILIECTBIICHUE JIEMCTBUU B OKPYXAIOLIEU Cpele Ha
OCHOBE 3HaHMUSI 11eJIeN YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

e pacCIIMpEHUE OMbITa ACATEILHOCTH JKOJIOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOILIMXCS 3HAHUH 10 (PU3UKE.

LHEHHOCTH HAYYHOI0 MO3HAHMS:

e CcPOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKU;

e OCO3HAHHWE IICHHOCTH HAy4YHOH JEATEeIIbHOCTU, TOTOBHOCTh B IpOIIECCE
u3ydeHuss (U3UKH OCYIICCTBISATh MPOCKTHYIO U HCCIEA0BATEIIBCKYIO
NESATEeTLHOCTh UHIUBUIYATIBHO U B TPYTIIIE.

METANIPEJAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIE qeiicTBUS
ba3oBble JJornueckue JaeiicTBUS:
e CAMOCTOATENLHO (OpPMYNIHpPOBaTHh M  AKTyaIM3UPOBATh  MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OMNpENCNATh LETU ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTYKCHUS
e BBUIBJSITh 3aKOHOMEPHOCTHU U TIPOTHUBOPEYUS B PacCMaTPUBAEMbBIX
(U3UYECKUX SBIICHUSX;
e pa3pabaTbIBaTh IUIAH PEIICHUS TPOOJIEMBI C YUETOM aHATN3a UMEIOIITUXCS
MaTepUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
e BHOCHUTh KOPPEKTHBBI B JI€ATCIBHOCTh, OILICHMBATh COOTBETCTBHUE
pe3yJIbTaTOB 1IEJIAM, OLICHUBATh PUCKH MOCJICACTBUM NE€SITEILHOCTH;
e KOODJAWHUPOBATh M BBINOJHATH PabOTy B YCIOBUAX PEaJIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aWMOJICUCTBUSI;
e Ppa3BUBATHh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBbie ucciaenoBarTe/bCKHUe JeMCTBUS
e BJAJETh HAYYHOW TEPMMHOJIOTHEH, KJIIFOYEBBIMH MOHSATUSIMU W METOJaMH
busznyeckoi HayKH;



BJIQJICTh ~ HABBIKAMH  y4EOHO-HCCIEIOBATEIILCKOM M IPOCKTHOM
NEATeIbHOCTH B 007acTU (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIPHOMY TIOMCKY METOJOB peIIeHus 3aaad (HU3NIECKOTO
coep)KaHus, MPUMEHEHHUIO PA3IMYHBIX METOJIOB IMO3HAHMUS;

BIAJETh BUJIAMHU JICSITEIBHOCTH TO TMOJYyYEHHIO HOBOTO 3HAHMUS, €ro
HHTEPNpEeTaIy, IPeoOpa3oBaHUI0 U IPUMEHEHHUIO B PA3IMUYHBIX YICOHBIX
CUTyallusiX, B TOM YHUCJI€ MPU CO3JaHUU Y4EeOHBIX MPOEKTOB B 00JIACTH
busuky;

BBISIBIIATh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3HpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs,, HaXOAUTh apryMEHThl  JUIs
JI0Ka3aTelIbCTBA CBOUX YTBEPXKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
penieHus;

aHAJIM3UPOBATh TIOJIydYEHHBIE B XOJI€ pEHICHUs 3aJadu pe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POpPMYJIHpOBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTENIbHON
NeSTeTLHOCTH, B TOM UUCIIE TIPU U3yYeHUU (HUBUKH,

JaBaTh OIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATh TPUOOPETEHHBIHN OIIBIT;
yMETh TIEPEHOCUTh 3HaHUsA 1O (U3UKE B TMPAKTHUUECKYI0 00JIacTh
YKH3HEIESITEILHOCTH,

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTATh HOBBIE HJICH, MIPEJIaraTh OPUTHHAIBHBIC ITOX0/IbI ¥ PEIICHNUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOI1Ee aJTbTePHATUBHBIC PEIICHMUS.

Pa6ora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TOJyYeHHUS WHGOpPMAHMK (DU3UUYECKOTO COACpPIKAHUS
U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYIICCTBIIATH IOMCK,

aHaJIM3, CHCTEMATH3aIlMI0 M WHTEPIpEeTalnio HH(QOpMAIUU pa3TnIHBIX
BUJIOB M (DOPM MIpEICTaBIICHHS,

OILICHMBATh JIOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CPeACTBA HWH(MOPMAIIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJOTUH B  PEHICHUHM  KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpraHW3aIlMOHHBIX 3aJa4 C COOJIIOJCHHEM TpeOOBaHUN JPrOHOMUKH,
TEXHHKU O€30MaCHOCTH, THIHEHBI, PECYypPCOCOCPEIKECHHUs, IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOMN 0€3011aCHOCTH;

co3/aBaTh TEKCTHl (PU3MYECKOIO COJICP)KAHHUS B PA3IMUHBIX (opMaTax ¢
y4éTOM Ha3HA4YCHHWS WHQPOPMAlMU W IICJICBOM ayJUTOPHH, BBIOMpas
ONTUMAaJIbHYIO (DOPMY IPEICTABICHUS ¥ BU3yaTH3all1H.

KoMMyHUKaTHBHbIE YHHBepPcaJbHbIe Y4eOHbIe JeiiCTBUA:



e OCYLIECTBJIATh OOIIEHWE Ha YpoKax (U3MKM U BO BHEYPOUHOU
NEATEIBbHOCTH;

e pacro3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CUTyallud M CMsT4ath
KOH()JIMKTHI;

e pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

e IIOHMMAaThb W  HCIOJB30BATh  IPEUMYIIECTBA  KOMAHIHOM W
MHAUBUAYaJIbHOU paboThI;

e BBIOMpPATh TEMATHUKy U METOJIbl COBMECTHBIX AECUCTBHI € y4y€TOoM O0OIIUX
MHTEPECOB U BO3MOYKHOCTEN KaKJIOTO WICHA KOJJIEKTUBA;

e IPUHHMMATh LEJIU COBMECTHOM JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPIMHHMPOBATh JEUCTBHUS N0 €€ JOCTHKEHMIO: COCTaBIIATH IUIaH
NEeNCTBUH, pacipelesTh POJIM ¢ yYETOM MHEHHUI YYaCTHUKOB, 00CYKIaTh
pE3yNbTaThl COBMECTHOM PaOOTHI;

e OLEHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXKIOIO0 yYaCTHHMKAa KOMAHIBI B
o0l pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

e IpejaraTb HOBBIE IPOEKTHI, OLICHUBATh WJAEH C IMO3UIMU HOBU3HBI,
OpUTMHAJIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

e OCYUIECTBJIATh IO3UTUBHOE CTPATErMUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTyallUiX,  TMPOSIBISITH  TBOPYECTBO U BOOOpakeHUEe,  OBIThH
WHUIIUATUBHBIM.

PeryasiTuBHbIC YHHBEpCAJbHbIE y4eOHbIE 1eliCTBUA
Camoopranuszanms:

e CAMOCTOATENBHO OCYIIECTBJIATh II03HABATEIBHYIO JICATEIBHOCTh B
o0nacT (U3MKKM M aCTPOHOMHH, BBISIBISTH MPOOJIEMBbI, CTaBUTh H
dbopmynupoBaTh COOCTBEHHBIE 3a1a4H;

e CAMOCTOATENIBHO COCTABJIATH IIJIAH PEIICHHS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TUIAH BBINOJHEHUS MPAaKTHYECKOW padOThl C YYETOM HMEIOLIUXCSA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANIOYTEHU;

e J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM;

e pacwupsATh paMKd  yd4eOHOro IpeAMeTa Ha  OCHOBE  JIMYHBIX
MPENOYTEHUM;

e JICJIaTh OCO3HAHHBIM BBHIOOP, aApPryMEHTHpPOBAThH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEILICHHUE;

e OIICHUBATH MPUOOPETEHHBIN OIBIT;

e CIOCOOCTBOBATH (POPMHUPOBAHUIO M TPOSBICHUIO SPYAMIMH B 00JaCTH
(GU3MKHA, TTOCTOSTHHO TIOBBIIIATh CBOM 0Opa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPO/1b, SMOLIHOHAJIBHBIN HHTE/JIEKT:



JTaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTb KOPPEKTUBBI B JICSTEILHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB LEIISIM;

BJIaJICTh HABBIKAMHM  TIO3HABATEIBHOM pedaeKCuu KaKk OCO3HAHUS
COBEPIIAEMBIX JEUCTBUU U MBICIUTEIBHBIX TPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHMU;

UCIONb30BaTh MPUEMBI pediieKCuu 1 OLEHKH CHUTyallud, BbIOOpa
BEPHOT'O PEIICHMUS,

YMETh OLIEHMBATh PUCKU U CBOEBPEMEHHO IMPUHUMATh PELICHUs IO HX
CHUKCHMUIO,

IIPUHUMATh MOTHBBI M ApPryMEHTBhl APYIUX MPHU AHAIU3E PE3yJbTATOB
JICATEIIbHOCTH;

NpUHUMATh ce0sl, TOHUMAsi CBOU HEJIOCTATKHU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTBHl JPYIMX [pPU aHAJIU3E PE3yJbTaTOB
JICATEIIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIIHUOKH.

B nponecce AOCTHMIKCHHA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IPOTrpaMMBI 110

¢uszuke Ui ypoOBHSA CpeAHEro ooOmero obpasoBaHus Yy  0OydaromMxcs

COBEPIIECHCTBYETCS AMOIMOHATBHBIN WHTEIUIEKT, IIPEITOJIararoui
c(hOopMUPOBAaHHOCTH:
e CaMOCO3HAHMs,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

SMOIMOHATIBHOE COCTOSIHUE, BUJETh HAPABIEHUS Pa3BUTHSI COOCTBEHHOMN
AMOLIMOHATIBHON chephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJUPOBAaHUS, BKIIIOYAIOIIETO0 CAaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEICHHE, CIMOCOOHOCTh adanTHPOBATHCSA K
AMOIMOHAIBHBIM M3MEHEHHUSIM U TPOSBISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTpPEHHEN MOTHBAIIH, BKIIOYAIOIIEH CTPEMIICHHE K IOCTHKEHUIO 11eTTU
U ycexy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE ACHCTBOBATh, UCXOS U3
CBOMX BO3MOXKHOCTEH;

SMMATHUH, BKJIIOYAIOUIEH CHOCOOHOCTH IMOHMMATh  3MOIMOHAIbHOE
COCTOSIHME JpPYTUX, YYWUTBHIBaTh €ro IpPHU OCYIIECTBICHUM OOILIEHMUS,
CHOCOOHOCTH K COUYBCTBHIO M COIIEPEKUBAHUIO;

COLMANBbHBIX  HAaBBIKOB, BKIIOYAIOMIMX  CHOCOOHOCTH  BBICTpauBaTh
OTHOILIEHUS C JAPYTUMH JIOAbMM, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemniaTbh KOH(PJIUKTHI.

I[TPEJIMETHBIE PE3YJIBTATBI



K konmy oOyuenus B 10 knacce npeAMETHBIE Pe3yJbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJ>KHBI OTPAKATh CPOPMHUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

e TMOHHUMATh POJIb (GU3UKA B SKOHOMHYECKOM, TEXHOJIOTMYECKOMH,
AKOJIOTUYECKOM, COLMAIIbBHOW W JATUYECKOM cdepax NedaTebHOCTU
YeJIOBEKa, POJib U MeCTO (PM3UKU B COBPEMEHHOM HAYYHOU KapTUHE MUPA,
3HAYEHUE OIUCATENbHON, CHUCTEMATU3UPYIOIIEH, OOBACHUTEIBHOU U
MPOTHOCTUYECKOW  (YyHKIMH  QuU3NUecKOo TEOpUM —  MEXaAHUKH,
MOJICKYJISIPHOW (DU3UKU U TEPMOAMHAMUKH, POJIb (PU3NYECKOU TEOpHUH B
(opMUpOBaHUM MPEACTABICHUNA O PUINYECKON KapTHHE MUPA;

e paziIuyaTh YCIOBUS MPUMEHUMOCTH Mojenell (Qu3nyeckux Ten u
MpoLECcCOB (SBJIEHUI): HWHEpLMaJbHAs CHCTEMa OTCYETa, aOCOJIIOTHO
TBEPAOE TEIO, MaTepUalbHas TOYKAa, PABHOYCKOPEHHOE JIB)KECHHUE,
CBOOOJIHOE majeHue, alcoMoTHO yrpyras jgedopmaius, aOCOIIOTHO
ynpyroe u abCoNOTHO HEYNPYroe CTOJKHOBEHUSI, MOJIETH ra3a, XUAKOCTH
U TBEPAOro (KpUCTAITMYECKOTO) Teja, MIeadbHbIN Tra3, TOYCHHBIA 3aps,
OJTHOPOJIHOE AJIEKTPUYECKOE TOJIE;

e paziIuuarh YyCJIOBHUS (TpaHUIbI, O0JACTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIMI xapakTep (GyHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH M OOBSICHATH MEXAaHWYECKHUE TMPOIECChl W SIBICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JABMXKEHUS, (HOPMYJIBI KHUHEMATHUKH PaBHOYCKOPEHHOTO
IBWKEHUS, TpeoOpa3oBanusi ['amuiess A CKOPOCTH W TepeMelleHus,
3akoHbl HbIOTOHA, TpPUHUMO  OTHOCUTENbHOCTH lanmuies, 3akoH
BCEMUPHOTO TSITOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXAHUYECKOU
SHEPTHH, CBSI3b PA0OTHl CHJIBI C M3MEHCHHUEM MEXaHWYECKOW IHEPTHUH,
yCIIOBUSI paBHOBecHUs TBEPAOro Tena), MpPU ITOM HCIOIH30BATh
MaTEeMaTHYECKOe BBIpa)KEHUE 3aKOHOB, yKa3bIBaTh YCJIOBHS
IPUMEHUMOCTH (U3MUECKHUX 3aKOHOB: MTpeoOpazoBanuil [anues, Broporo
U TpPEThero 3aKoHOB HBIOTOHA, 3aKOHOB COXpaHEHUsS HUMIIyJbCa U
MEXaHUYECKON SHEPTHUH, 3aKOHA BCEMUPHOTO TSATOTEHUS;

e AHAJM3UPOBATHh U OOBIACHSTH TEIJIOBBIC MPOLIECCHI U SABJICHUS, UCTIONIb3YS
ocHoBHbIe TmoNokeHHsT MKT wu 3akoHBI MOJEKYISIpHOM (QU3MKKH U
TEPMOJMHAMUKHN (CBSI3b JIABJIICHHMSI MJACAIBHOIO Tra3a Cco CpeaHei
KUHETUYECKON SHEPrueu TEIUIOBOTO JBWXCHHUS W KOHLEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CpPEOHEH KHUHETHYECKOM
SHEPTHel TeMIOBOro IBHKEHUS €r0 YacTHUll, CBA3b AaBJICHUS UIEATbHOTO
raza C KOHUEHTpaUMEHd MOJEKYyJ] M €ro TeMIIEpaTypoil, ypaBHEHHUE
MenneneeBa—Knanepona, mnepBbld 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpaHEHMsI SHEPIrUM B TEIUIOBBIX NpPOLECCax), MPU 3TOM HCIOJIb30BATh
MaTeMaTU4ECKOE BBIpa)KCHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH yYpaBHeHUsI MeHeneeBa—Kianeiipona;

AHAIM3UPOBATh M OOBSICHATH 3JEKTPUUECKHE SABJICHUSA, HCIIONb3Ys
OCHOBHBIE TIOJOXEHUS M 3aKOHBI JIEKTPOJAMHAMMKHU (3aKOH COXpPaHEHUs
ANEKTPUIECKOTO 3apsana, 3aKOH Kymona, ITOTEHINAJIbHOCTh
ANEKTPOCTATUYECKOTO TMOJs, IMPUHLHUI CYNEPHO3ULHUHA DIIEKTPUYECKUX
IIOJIEHM, MPU ITOM YyKas3blBas yCIOBHMS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKU BAaXKHBIE COOTHOILICHMS: 3aKOHBI OMa Ui ydyacTka
LIeNU U JUId 3aMKHYTOM DJJIEKTpUYECKOM 1emnu, 3akoH Jxoyis—Jlenna,
npasuia Kupxroda, 3akonsr @apajes Ais 2JIEKTpoIn3a);

ONMUCHIBATh (PU3UUECKUE NPOLECCHl M SBJICHUS, HCIONb3YS BEIUYUHBIL:
IepeMeENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TENAa U CUCTEMBI TEJl, CUIIA,
MOMEHT CWJbl, JaBJICHHE, IOTCHUHAIbHAS JSHEPIrus, KHHETHYECKas
SHEpPrusi, MEXaHW4yecKas HHeprusi, paboTa CHIIbI, LIEHTPOCTPEMUTEIbHOE
YCKOPEHHUE, CWJIA TSKECTH, CUa YIPYTrOCTH, CWJIA TPEHUS, MOIIHOCTD,
SHEprusi B3aUMOJCHCTBUS Tena ¢ 3emiEéil BOMM3M €€ TMOBEPXHOCTH,
SHEprusi ynpyrod jgedopManuy TPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
abcoitoTHas Temreparypa Tena, padoTa B TEpPMOJUHAMUKE, BHYTPEHHSA
SHEPrusi WAEAJBbHOTO OJHOATOMHOrO rasa, paboTa WACaNbHOTO rasa,
OTHOCHUTEJNIbHASI BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TemioBoro
JBUTATENS; JIIEKTPUUECKOE MOJIE, HANPSHKEHHOCTh 3JEKTPUYECKOrO IOJIH,
HAIPSOKEHHOCTh MOJS TOYEYHOTO 3apsiia WIM 3apsyKEHHOro Iapa B
BaKyyM€ U B JMDJIEKTPUKE, MOTEHUMAN AJIEKTPOCTATHYECKOTO OIS,
pPa3HOCTh  MOTEHUUANOB,  JJEKTPOABWXKYIAs  CWila, CHJIa  TOKa,
HaIpsSOKEHUE, MOIIMHOCTh TOKAa, DJIEKTpUYecKas €EMKOCTh ILIOCKOIO
KOHJIEHCATOpa, CONMPOTHBIIEHUE Yy4YacTKa LENU C TOCJIEI0BATEIbHBIM U
napajuieJIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS AIEKTPUUECKOTO MO
KOHJIEHCATOPA;

OOBACHATL  OCOOCHHOCTHM  TpOTEKaHUs  (DU3WYECKUX  SBIICHUM:
MEXaHUYECKOE [IBJKEHHE, TEIUIOBOE JIBMDKEHUE YacTHUIl BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXKeHHE, nuddys3us, ucrnapeHue,
KUIEHUE U KOHAEHCAlUs, IJIaBJICHUE U KPUCTAIIIN3ALIMS, HAIIPABIEHHOCTh
TEIJIONEpEeiau, 3JIEKTPU3alUUs TeJl, 3KBUIOTEHLUHAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO POBOIHUKA;

IPOBOAUTH MUCCIEAOBAHUE 3aBUCUMOCTH OAHON (hU3MUECKON BETUYHHBI OT
Ipyrol ¢  HCHOJB30BAHUEM  MPSIMBIX  HM3MEPEHHH, TNPU  OTOM
KOHCTPYUPOBAaTh YCTAHOBKY, (DUKCHUPOBAaTh pE3yJbTAaThl IOJYy4YEHHOH
3aBUCUMOCTA (U3MYECKUX BEJIMYMH B BHIE TpapuKkoB C Yy4ETOM



a0COJTIOTHBIX TTOTPEITHOCTEH U3MEPEHUM, JIeJIaTh BBIBOBI IO pe3yIbTaTaM
HCCIICAOBAHUS,

MPOBOJUTh KOCBEHHBIC HW3MEpEHHS (U3UYECKUX BEIUYUH, TPH ITOM
BBIOMpATh ONTUMAJIbHBIA METOJ M3MEpPEHUs, OIICHUBATh AOCOIOTHBIC U
OTHOCHUTEJIbHBIC MMOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
MPOBOJIUTH OMBITHI ITO IPOBEPKE MPEAIOKESHHON TUIOTE3bI: INIAHUPOBATh
AKCIEPUMEHT, COOMpPaTh IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBIE pe3yJbTaThl U JIeJaTh BBIBOJ O CTaTyce MPEII0KEHHOM
TUIIOTE3bI,

coOJro1aTh MpaBmiia 0€30MaCHOTO TpyAa NpU MPOBEICHUN UCCIEIOBAHUN

B paMKax y4eOHOro OSKCHEpPUMEHTa, MpakTUKymMa M  y4eOHo-
UCCIIEOBATENLCKOM M NPOEKTHOM JEATENBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U 1a00PATOPHOIO 000PYI0BAHUS;

peumarte pacy€THbIE 3a7ayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
bu3nYecKoil MOJIeNbI0: Ha OCHOBAHMM aHaliM3a YCJIOBUS OOOCHOBHIBATH
BbIOOp (u3uueckol Mojend, OTBeuawlle TpeOoBaHUSAM 3ajadH,
OpUMEHATh  (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJAThI
bU3MYECKUX TEOpUN TMpPU MCIHOJIB30BAHUM MAaTEMaTUUYECKUX METOJI0B
pelieHus 3a/1a4, TPOBOIUTh PACUEThl HA OCHOBAHUH UMEIOIIUXCS JTAHHBIX,
aHAJIM3UPOBATh pE3yJbTaTbl U KOPPEKTHPOBATH METOJBI PEIICHUS C
y4E€TOM IMOJTYUYEHHBIX PE3yJIbTaTOB;

pemaTh KadeCTBEHHBIE 3ajaud, TpeOylollue NpPUMEHEHUs 3HaHWK U3
Pa3HBIX Pa3eioB Kypca PU3UKH, a TAKKE UHTETPAIIMN 3HAHUM U3 APYTHUX
IIPEJIMETOB E€CTECTBCHHO-HAYYHOTO IIMKJA: BBICTPAaMBATh JIOTHYECKYIO
IIEMOYKY PACCYXICHUMN C OTIOPOI Ha N3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U GUBUYECKUE SIBJICHHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUA IS OOBICHEHUS OCHOBHBIX
MPUHITUIIOB PAbOThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

IPUBOAUTE TPUMEPHI BKJIaJa POCCHUUCKMX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIECCOB OKPYIKAIOIIETO
MHUpAa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIIEHUBATH MOCIIECTBUSI OBITOBOM M MPOU3BOJICTBEHHOM
NESATETLHOCTH YeJIOBEKa, CBA3AHHOM ¢ (U3MYECKUMH IIpPOIleccaMu, C
MO3UIIUHA SKOJIOTHYECKON 0€30MacHOCTH, MPEICTABIICHUHA O PAIMOHATBHOM
MPUPOJIONIOIB30BAHNH, a TAKXKE€ PAa3yMHOM HCIOJIb30BAHUM JTOCTHXKEHUMN
HAyKM W TEXHOJOTWMN I JajdbHEWINEro pa3BUTHUS YEJIOBEYECKOTO
00I11eCTBA;



MPUMEHATHh pa3JIMuHble CHOCOOBI paboThl ¢ MHpOpManuend (HU3NIECKOTrOo
COJIEP)KAHMUSI C MCIOJb30BAHUEM COBPEMEHHBIX HMH(POPMALUOHHBIX
TEXHOJOTUM, MPU 3TOM HCIIOIB30BaTh COBPEMEHHBbIE WMH(OPMAIOHHBIE
TEXHOJOTUU JJI1 TOUCKa, NEepepadOTKHM M MpEeAbABICHUA Y4eOHOU H
Hay4YHO-NOMYJIIPHON HHPOpMALUK, CTPYKTYPUPOBAHUS U UHTEPIPETALUN
uHpopManuK, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKHU
aHAIM3UPOBAaTh  MOJydyaeMyloo  MH(GOpPMALMIO MU  OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HaHWM, TaK U HAa OCHOBE
aHaJM3a UCTOYHUKA UH(POPMALINH;

POSIBIISATH OpraHU3alMOHHbIE U NO03HABaTEIbHbIC yMEHUS
CaMOCTOSITEIBHOTO ~ NPUOOpETEeHUsT HOBBIX 3HAaHUMHM B mpouecce
BBIMIOJTHEHUS TIPOEKTHBIX U yU4eOHO-UCCIIEeI0BATENbCKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IUYHbIX COLMAJIBHBIX pOJei,
IUTAHUPOBATh pabOTy TPYMIIbl, PALIMOHAIBHO PACTIPENENTh 1EATEIbHOCTD
B HECTAHJIAPTHBIX CHUTyalUsX, aJeKBATHO OLEHMBATh BKJAJ KaXIOTro M3
YYaCTHUKOB I'PYIIIIBLI B pEIIEHUE pacCMaTpUBAEMOM MPOOIEMBI;

IPOSIBIISATH MOTHBAIMIO K OyyIIel mpodeccuoHaIbHOM NesSTENbHOCTH 110
CHEIHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOUIISL.

K koniy obyuenuss B 11 knacce npeMETHbIE pe3yibTaTbl Ha YIriyOJIE€HHOM
YPOBHE JO0JDKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUI:

NOHMMATh pOJIb (PU3UKK B  HKOHOMHYECKOM, TEXHOJOTUYECKOM,
COLIMATILHOM U 3THYECKOM chepax esaTeIbHOCTH YeJIOBEKa, POJIb U MECTO
bu3MKU B COBPEMEHHOW HAy4YHOW KApTUHE MHpPA, POJb aCTPOHOMHUU B
NPaKTUYECKOW JIESITENBbHOCTH 4YEJIIOBEKA M JaJbHEWIIEM Hay4dHO-
TEXHUYECKOM DPa3BUTHH, 3HAUEHUE OIMCATEIbHOM, CUCTEMATH3UPYIOUIEH,
OOBSCHUTENBHOW M TPOTHOCTHYECKOW (GYHKUUN (U3MUECKONH TEOpHH —
ANEKTPOIUHAMUKH, CIEUHUAIBHON TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uku, poiab (GU3NIECKONH Teopud B (HOPMUPOBAHWUHU TPEACTABICHUN O
bu3ndecKoit KapTuHe MUpa, MeCTO (PU3UIECKON KapTUHBI MUpPa B 00IIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;
pa3nuyaTh yCJIOBHS TMPUMEHHMOCTH Mojened (U3MYeCKuX Tel W
IPOLIECCOB  (ABJIEHUI): OJHOPOJHOE DJIIEKTPUYECKOE U OJHOPOJIHOE
MarHUTHOE MOJIs, FTApMOHUYECKUE KOJeOaHusl, MATEMAaTUUECKUN MasTHHK,
UJICAUIbHBIA TPYKUHHBIA MasATHUK, TAPMOHHUYECKUE BOJIHBI, HACAJIbHBIN
KOJIeOaTeNbHbI KOHTYP, TOHKAs JIUH3a, MOJENEN aTOMa, aTOMHOTO A/ipa U
KBAHTOBOM MOJICJIM CBETA;

pa3nu4ath ycioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, MOHHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTD UCIOJIb30BAHUS YACTHBIX 3AKOHOB;



e AHAJIM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC TMPOIECCHI U SBICHUS,
WCIIONb3Yysl OCHOBHBIE TMIOJOKEHHMSI M 3aKOHBI DJIJIEKTPOJMHAMHUKUA U
CHEelUaTbHOM  TEOpPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsjaa, cuna Awmmepa, cuina JlopeHna, 3akoH
AJEKTPOMATHUTHOM  MHAYKUMHM, TnpaBwio  Jlenma, cBsa3p  J/[IC
CAMOMHJIYKLIMM B D3JIEMEHTE JJEKTPUYECKOW IeMM CO CKOPOCTHIO
M3MEHEHHMs]  CWJIbl  TOKa,  MOCTYyJaThl  CIEUHMAIBHOM  Teopuu
OTHOCHUTEJIbHOCTU DUHINITEHA);

e AHAJIM3UPOBATh U OOBIACHITH KBAHTOBBIE MTPOLIECCHI U SIBICHUSI, UCIIONIb3Y I
NOJIO)KEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHMEe  DWHIITEHHA A
dorordpdexkra, mnepBbli U  BTOpod moctyinatel bopa, npuHUMD
COOTHOILIEHUsI HeomnpenenéHHocTel ['eilzenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO M MAacCOBOT'O YHMCENI U SHEPIHMHM B SIJAEPHBIX PEaKUUsAX, 3aKOH
PaIMOaKTUBHOTO pacmaia);

e OIKCHIBaTh (PUBMYECKUE TMPOIECCHl U SIBJICHUS, HUCIOJIb3yS BEIUYUHBI:
HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIs, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
[OJiIsl, PAa3HOCTh MOTEHIMAJIOB, JJIEKTPOJABIDKYIIAs CHUJIA, WHIYKIUS
MarHuTHOTO TIOJISI, MarHUTHBIN TOTOK, cuja AmIiepa, WHIYKTUBHOCTD,
ANEKTPOABMKYIAS CUJa CAMOUHIYKIUHU, HHEPrusi MArHUTHOTO MOJIS
IMPOBOJIHUKA C TOKOM, PEISTUBUCTCKMM HWMITYJIbC, IIOJHAs DHEPrus,
SHEPrusi TOKOSI CBOOOJHOM 4YacCTHIBl, YHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBO€ YHUCIIO U 3apsijl A1ipa, SHEPTUs CBS3U SAPa;

e OOBACHATH  OCOOCHHOCTM  MPOTEKaHUs  (UBNYECKUX  SBJICHUM:
ANIEKTPOMArHUTHAsI MHIAYKIIMS, CAMOWHIYKIIMSI, PE30HAHC, UHTep(epeHITUS
BOJIH, JAUGpakiusi, JUCHEpCHs, TOJHOE BHYTPEHHEE OTpakeHHe,
dbotoanexkrpuueckuii 3dpdext (dborodrddekrt), anpda- u Oera-pacnasl
saep, ramMMma-uslydeHue sjuep, (U3UYeCKUe MPUHIUIBI CIEKTPaTbHOTO
aHanu3a v paboThI J1a3epa;

e ONpENeNATh HANpaBICHUE MHIYKIMKW MArHUTHOTO TMOJS MPOBOJHUKA C
TOKOM, CUJIbI AMriepa u cuiisl Jlopenna;

e CTPOUTH U300paKEHHUE, CO3/1aBAEMOE TUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

e TMPUMEHSITH OCHOBOIOJATAIOIINE ACTPOHOMHYECKHE TMOHSTHS, TEOPUU U
3aKOHBI JUII  aHajuu3a ©  OOBSCHEHHS (U3MYECKUX  ITPOIIECCOB,
NPOUCXOANINX B 3BE3MaX, B 3BE3NHBIX CHUCTEMaX, B MEXKTaJlaKTUYECKOU
cpejie; NBIKCHUST HeOSCHBIX T, DBOJIIOIMH 3BE3T U BeelleHHO;

e TMPOBOJIUTH HWCCIEAOBAHHE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSMBIX HU3MEPEHHI, IMpU HSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUpOBAaTh pE3yNbTaThl MOJYYCHHOHW 3aBUCHUMOCTHU



bu3NYecKux BeIMYMH B BuAe TrpadukoB C YYETOM aOCOJIIOTHBIX
MOTPEIIHOCTEN  M3MEpPEHWH, JenaTh  BBIBOABI 1O  pe3yJbTaTam
UCCJIEI0BaHNUS;

IIPOBOJUTh KOCBEHHBIE H3MEPEHUA (U3MYECKHX BEJIWYUH, IPH 3ITOM
BbIOMpATh ONTUMAJIbHBIA METOJl M3MEPEHUs, OLEHUBATh AOCOIIOTHBIE U
OTHOCUTEJIbHBIE TIOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHU;
MIPOBOJUTH OIBITHI IO MPOBEPKE MPEUIOKEHHONW TMIOTE3bI: TUIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh FIKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
NOJTyYE€HHBIE PEe3yJIbTaThl W JellaTh BBIBOJ O CTaTyce MpeasioKeHHON
TUIOTE3bI;

ONMCHIBATH METO/IbI MOJIYUYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
co0ro1aTh MpaBmiia 0€30MaCHOT0 TpyAa NpU MPOBEICHUN UCCIEOBAHUN

B paMKax y4eOHOro OSKCHEPUMEHTa, MpaKTUKyMa U  y4deOHO-
UCCIIEIOBATEIbCKOM M TPOEKTHOM JEeSATENbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENBbHBIX YCTPONUCTB U J1a0OPaTOPHOTO 000PYAOBAHMS;

pemars pacdy€THBIE 3aJa4d C SBHO 3aJaHHOM U HESIBHO 3aJaHHOU
¢u3znuecko MOJENbI0: Ha OCHOBaHMM aHajgu3a YCJIOBHsS BbIOMpATh
¢usznueckue MoOJeNH, OTBEYarolIMe TPeOOBAHUAM 3aJauM, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MYECKUX TEOPHi
OpU  HUCIOJIb30BAHUM MAaTEMAaTUYECKUX METOJOB pEILIeHus 3ajady,
IPOBOAUTH PACYETHl HA OCHOBAHUU UMEIOUINXCS TAHHBIX, aHAIM3UPOBAThH
PE3YNBTATHI U KOPPEKTUPOBATH METO/IbI PELICHUS C YUETOM MOJTYyUEHHbBIX
pE3yNbTATOB;

pelath KadyeCTBEHHbIE 3a/ayd, TpeOylollue MpPUMEHEHUs 3HaHUM U3
Pa3HBIX pa3/eNioB Kypca (PU3UKH, a TAaKKe MHTETrpaIlii 3HaHUH U3 APYyTUX
PEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIAa: BBICTPAUBATH JIOTUYECKYIO
[ENOYKY PACCYXJACHUI C OTIOPOM Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GUBUYECKUE SIBJICHHUS;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAaHUA JJsi OOBACHEHHS OCHOBHBIX
NPUHIIMIIOB PA0OThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOWCTB
U TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX yUEHBIX-
(Gu3UKOB B pa3BUTHE HAYKH, B OOBICHEHHE MPOIIECCOB OKPY>KAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OLIEHUBATH IMOCIEACTBHSI OBITOBOM M MPOU3BOJCTBEHHOM
JIeSITENIbHOCTH YeJIOBEKa, CBSI3aHHOM € (DU3MYECKUMH TMPolleccaMu, C
MO3UIIMHA SKOJIOTHYECKOM 0€30MacHOCTH, MPEICTABIICHUA O PAIMOHAIBHOM
IPHUPOIONOJIB30BAHNM, A TAK)KE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUH



HAyKM ¥ TEXHOJOTUM Jig JaJIbHEUMIIEr0o pa3BUTUSA UYEJIOBEYECKOIO
o0IecTBa;

MPUMEHATHh pa3JIMuHbIe CHOCOOBI paboThl ¢ MHpoOpManuen (HU3NIECKOTrOo
COJIEpXAHUS C HCIOJb30BAHHEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTUH, MPU 3TOM HCIOIb30BaTh COBPEMEHHBbIE MH(OPMAIMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKa, TNepepabOoTKUM U NpeabsBieHUs y4eOHOUW u
Hay4YHO-MOMYJISIPHOU UH(OpMALINK, CTPYKTYPUPOBAHUS U UHTEPIPETALIIN
uHpopManuu, TMOJYYEHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKHU
aHAIM3UPOBATh  MOJydaeMylro  MHGOpPMAlMIO U OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HaHWM, Tak U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMALINY;

MPOSIBIISITH OpraHu3aIMOHHBIC u MO3HaBaTEJIbHBIC yMEHUS
CaMOCTOSITEIBHOTO ~ NPUOOpETEeHUsT HOBBIX 3HAaHUMM B mIpouecce
BBIMIOJTHEHUS TIPOEKTHBIX U y4eOHO-UCCIIEeI0BATENbCKUX padoT;

paboTaTh B TpyHme C MCHOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJEH,
IUTAHUPOBATh pabOTy TPYMIbl, PALIMOHAIBHO PACTIPENENSTh 1EATEIbHOCTD

B HECTAHJIAPTHBIX CHUTyalUsiX, aJeKBATHO OLEHMBATh BKJAJ KaXIOro M3
YYaCTHUKOB I'PYIIIBI B pEHICHHE paccCMaTpUBAEMOM MPOOIIEMBI;

NPOSIBIISATH MOTHBAIMIO K OyyIIel mpodeccHoHaIbHOU AeSTENbHOCTH 110
CHEIUATBHOCTSAM (PU3UKO-TEXHUUECKOTO MPOPUIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acoB
Ne HanMeHoBaHMe pa3iesioB U TeM
Kontpoabnbie | IIpakTuyec
n/n MporpaMmbl Bcero
padoTsbI padoThI

Pasnen 1. HAYUHBIA METO/I IIO3HAHUWS ITPAUPO/IbI

1.1 Hayunsiii MeToA MO3HaAHUSA IPUPOABI 6
Hroro no pazaeny 6
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 JnaaMuka 10
2.3 Cratuka TBEpIOTO TENA 5 1
2.4 3aKOHBI COXpPAHEHUS B MEXaHUKE 10 1
Hroro no pazgeny 35

Pasnea 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJUMHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM TeOpUn 15 1
32 Tepmoannamuka. TerioBble MallIMHbI 20 1
33 ArperatHble cOCTOsIHUSA BellecTBa. Pa3oBbie 14 1




MEePEXOAbl

Hroro no pazneny 49
Pazgen 4. QJIEKTPOJANHAMUKA
4.1 DIEeKTpUYECKOe ToJIe 24
4.2 ITocTOsIHHBIN 2IEKTPUIECKUN TOK 24
43 Toku B pa3iauuHbIX cpeaax 6
Hroro no pazaeny 54
Pasznen 5. PU3HUYECKHUIN MPAKTUKYM
5.1 OU3NYECKUN TPAKTUKYM 16 16
Hroro no pazaeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KounyecTBo 4yacos
HaumeHoBaHMe pa3/iesioB U TeM
Ne n/m Kourpoasnsie | IlpakTuy
NPOrpaMMbl Bcero
padoThI padoThI
Pazpnen 1. JIEKTPOANHAMUKA
1.1 MaruuTtHoe noje 14
1.2 DJIEKTpOMAarHuTHAsI UHIYKIHS 13 1
Hroro no pazaeny 27
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexanuyeckue KojiebaHus 10
2.2 DNeKTPOMArHUTHBIC KOJICOaHMS 15
)3 MexaHudecKre U 3JIeKTPOMarHuTHhIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Wroro no pazneny 60

Pazgen 3. OCHOBBI CIEITUAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH

3.1

OcuoBel CTO

5

Hroro no pasneny




Pasznea 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckysipHO-BOJIHOBOM Ayanu3m 15
4.2 ®duznka aToma 5
43 ®u3uKa aTOMHOTO S/1pa U 3JIEMEHTAPHBIX 5
’ YaCTHIL
Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3ZUKU

5.1 DeMEeHTHI aCTPOHOMUU U aCTPODU3UKU 12
Hroro no pazaeny 12
Paznen 6. DUSUUECKUM IPAKTUKYM
6.1 OU3NYECKUN TPAKTUKYM 16 16
Hroro no pazaeny 16
Pasznen 7. OBOBINAIOHIEE IIOBTOPEHUE
CucreMmaruzanus 1 00001IeHue
71 IPEIMETHOTO COAEPKAHUS U OIBITA 15
’ JEeSTeNbHOCTH, TPUOOPETEHHOTO TTPH
u3ydeHuu kypca ¢usuku 10 — 11 kinaccon
Hroro no pasaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KogunuyecTBo 4acoB

KonTtpoabHble

Bcero
padoTbI

IIpakTHyeckue
padoTbI

Ja

u3

®dusuka — pyHgaMeHTaIbHasi HayKa o
pupoie

HayuHblii MeTOZT TO3HAHUS U METOIbI
nccaeaoBaHus GU3NIECKUX SIBICHUI

DKCIEPUMEHT U TEOPHS B MPOLIECCE
Mo3HaHusI mpupoabl. Habmonenue n
9KCIIEPUMEHT B (hU3HKE

Crioco6b! u3MepeHust PU3nIECKuX
BEJTMYHMH

AOGCOIIOTHAs ¥ OTHOCUTENbHAS
MOTPEIIHOCTH U3MEPEHUH (PU3UIECKIX
BEJIMYMH

MopenupoBanue B puszuke. Ponb u
MecTo GU3UKU B (POPMUPOBAHUHT
COBPEMEHHOM HayYHOU KapTUHBI MUDA,
B MIPAKTUYECKOH JeATeIHbHOCTH JII0IeH

MexaHuuecKkoe OBMUKEHHE. Cucrema
orcueta. OTHOCUTEIBHOCTD
MEXaHUYCCKOI'O IBMKCHUS. HpﬂMafI n
o6paTHa51 3aJa4d MCXaHHNKHU

Paaunyc-BekTop MaTepHaabHON TOUKH,




€ro MPOeKIUU Ha OCU KOOP/MHAT.
Tpaekropus. [lepemenienne. CkopocTsb.
Nx npoekiuu Ha OCH KOOPIAUHAT

PaBHOMEpHOE NIpsIMOJIMHEWHOE
nBkenue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSIMOJIIMHEHHOTO
TIBYDKEHUS

10

CrnosxeHue nepemMenieHnii ¥ CKOpoCTeH.
Pemnrenue 3amau

11

HepaBHoMepHOE nBHKEHNE.
MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE.
[IpssMonuHETHOE TBUKEHHE C
ITOCTOSIHHBIM YCKOPEHUEM

12

I'paduaeckoe onmcanue
MPSIMOJIMHEHHOTO TBUYKEHUS C
IMOCTOAHHBIM YCKOPCHHUEM

13

CBoOoaHOe TIazieHue. Y CKOpeHHe
cBOOOHOTO IaJeHHs. 3aBUCHUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U WX TpaduKu

14

JIBu>xeHue Tena, OpoIIeHHOTO MO/
YIJIOM K TOPU30HTY

15

KpuBonuneiiHoe apuxkenue. J[Buxenue
10 OKPY>KHOCTH. YTJIOBasl U JINHEHHas
ckopocTs. [lepron u yacrora.
LlenTpocTpeMuTEIHLHOE U MOJTHOE
YCKOpEeHue

16

KonrponbHas pabora no reme




"Kuuemaruka"

17

ITepBbiit 3ak0oH HproToHa.
NHepuumanbHbple CHCTEMBI OTCUETA.
[IpuHuun oTHOCHTENBLHOCTH [ anuites.
HewnnepunaneHble cucTeMBbl OTCUETA

18

Cuna. PaBHOEHCTBYIOIIIAS CHJIA.
Bropoii 3akon HeroTona. Macca

19

Bzaumoneiicteue ten. TpeTuii 3aKoH
HeroTona

20

[IpuHnun cynepno3unuu cwi. Pemenne
3a7a4 Ha MPUMEHEHHE 3aKOHOB
Hrrotona

21

3aKOH BCEMHUPHOTO TATOTEHUS.
OKBHBAJICHTHOCTh TPABUTALIMOHHON U
WHEPTHOU MaccChl

22

Cuna TsKeCTH U YCKOPEHHE
CcBOOOIHOTO ITaeHUS

23

JIBm>keHne HeOECHBIX TEN U UX
HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHUYEcKasi CKOPOCTh. 3aKOHBI
Kennepa

24

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena

25

Cuna tpenus. [Ipupoaa u BUIsI cui
TpeHus. J{BI>KeHUE B )KUIKOCTH U Ta3e C
y4ETOM CHUJIbI COTIPOTUBIICHUS CPEIbI

26

Hasnenue. I'mapocratuyeckoe
nasnenue. Cuna Apxumena




27

AOGCOTIOTHO TBEPAOE TEIIO.
[MocTynarenpHOE U BpalaTeIbHOE
JIBMDKEHUE TBEPJIOTO Telia

28

MoMEHT CHJIBI OTHOCHTEIILHO OCH
BpateHus. [1neqyo cuibl

29

CrnosxeHue cuil, IPUIOKEHHBIX K
TBepromy teiy. LlenTp TsokecTn Tena.
YcoBust paBHOBECHSI TBEPJIOTO TEIA.
Bunel paBHOBecHs

30

Pemrenue 3amau

31

KouTponbhas pabota no teme
"Munamuka. CTaTuka TBepaoro Tena"

32

Nmnynbc MmaTepuanbHOW TOUYKH,
CUCTEMBI MaTepHalIbHbIX ToueK. LleHTp
Macc CHCTEMbI MaTepPHAIIbHBIX TOYEK.
Teopema o IBH)KEHUU IIEHTpa Macc

33

I/IMHYJ'IBC CHUJIBI 1 UBMCHCHUEC NMITYJIbCa
Tena. 3aKoH COXpPaHCHUA UMITYJIbCA.
PeakxtuBHOE JBHXXCHHC

34

MOMEHT UMITyJIbCa MaTepPHATBLHOMN
touku. [IpencraBnenue o coxpaHeHUH
MOMEHTa UMITYJIbCa B [IEHTPAJIbHBIX
MOJISAX

35

Pemenne 3agau

36

PaboTa cuiibl Ha MaJloM U Ha KOHEYHOM
nepemereHun. I'papuueckoe




NpeJCTaBICHUE PaOOTHI CHIIBL.
MOIHOCTD CHIIBI

37

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KHHETUYECKON SHEPIUU
MaTepualbHOU TOUKHU

38

[ToTeHnmanbHple U HETOTEHIINAIBHBIE
cwisl. [loTennuanbHas 3ueprus. Bropas
KOCMHUYECKasi CKOPOCTh

39

Tpetbs kocmMuueckast ckopocTb. CBsI3b
paboThl HENOTEHIUAIBHBIX CUJI C
MU3MEHEHUEM MEXaHUYECKOW YHEPTUU
CUCTEMBI TeJl. 3aKOH COXpaHEHUS
MEXaHWYECKON YHEPTUU

40

VYnopyrue u Heynpyrue cTOJIKHOBEHUS.
VYpaBuenue bepnyiuu 115 uaeanbHOM
JKHUJIKOCTH

41

Kontponbnas pabora 1o teme "3akoHbI
COXpaHEHUsS B MeXxaHuKe"

42

PazBuTune npeacraBieHuil o mpupoje
Ter1oTel. OcHOBHbIE MOJ0xeHuss MKT.
Juddysus. bpoyHoBckoe nBrKeHNE

43

CTpOCHI/Ie 1"8.3006138,3HBIX, KHUIKHUX U
TBEPAbIX TCII. XapaKTep JBHMOKCHUA U
BSaHMOHeﬁCTBHH qacCTull BCIICCTBa

44

Macca u pazmepbl MOJIEKYIT (aTOMOB).
KonnuectBo BemectBa. IlocTossHHas
ABoraapo

45

Temneparypa. Temiosoe paBHOBeCHE.




IIkana [enbscus

46 Pemenue 3agau

47 Wneanbuelii ra3. ['a30BbIe 3aKOHBI

43 YpasHenne MeHneneeBa-KnaneipoHna.
Pemrenue 3anmau

49 AOcoioTHas Temmneparypa. 3akoH
HanpToHa

50 N3omporieccrl B ueaabHOM rase ¢
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
I'padmueckoe nmpencraBieHue

51 M30MPOIIECCOB: U30TEpMa, H30X0pa,
nzobapa

52 OcHoBHoOe ypaBHeHne MKT

53 Penrenue 3anau
CBs13b a0COFOTHOM TeMIIepaTyphbl
TEPMOJIUHAMHYECKON CUCTEMBI CO

54 CpelIHEH KHHETUYECKON SHEPTrUeH
MOCTYNATEIbHOIO TEIJIOBOTO IBHXKECHUS
€€ 4acTuIl

55 O0600611eHre 1 cucTeMaTH3aIus 3HaHUI
o teme "OcnoBsl MKT"

56 KonrtponsHas padora no reme "OCHOBBI
MKT"

57 TepmoauHaMuueckas cucrema. 3agaHue




BHEIIHUX ycioBul 1t T/ cuctemsl.
BHemnve 1 BHYTpEHHUE TTapaMETPBI.
[Tapamerpsl T/l cucTemsbl Kak CpeiHHE
3HAYEHHUs] BEJIMUMH, ONMCBIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOIMHAMUKH.
CamonpousBoibHas penakcaius T/J]
CHUCTEMBI K TENJIOBOMY PaBHOBECHUIO

59

Monens uneanbHOro ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH 3TOH MOJEITH

60

VYpaBuenne MeHnneneeBa-Knanelipona u
BBIPa)KEHHE JIJIS1 BHYTPEHHEW SHEPIUU

61

Bripaskenue 1151 BHyTpEeHHEW SHEPTrun
OJIHOATOMHOTO HJICaIbHOTO ra3a.
KBasucratnueckne 1 HeCTaTHUYECKHUE
MIPOLIECCHI

62

OnemeHTapHas pabora B
TEepMOJIMHAMHUKE. BhruucieHune padoTsl
o rpaduKy nporecca Ha pV-
JrarpaMmme

63

Tennonepenaua Kak crnocod U3MEHEHHUS
BHyTpeHHei snepruu T/] cucremsr 0e3
coBepIIeHUs pPaboThI

64

KOHBeKHI/IH, TCIUIONPOBOAHOCTD,
HU3Ty4YCHUC

65

KomnuectBo TemnoTel. TenmnoéMKoCcThb
Tena. YaenapHasg u MOJISIpHas




TEIUIOEMKOCTH BEIIEeCTBA. Y IeJILHAA
TEIJIOTa CrOpaHUs TOIUTHBA

Pacuér xonuuecTBa TEIIOTHI IPU

66
TerJIonepeaaue

67 [TonsiTre 06 aguabaTHOM IpoIecce.
[IepBb1il 3aKOH TEPMOJIUHAMUKA
KonuyecTBo TemnoTs! u paboTa Kak

68 Mepbl U3MEHEHHUSI BHYTPEHHEN YHEPTrUU
T cuctemsl
BTopoii 3ak0H TepMOIMHAMUKY JJIS

69 PaBHOBECHBIX 1 HEPABHOBECHBIX
nporieccoB. HeobpatumocTs
MIPUPOIHBIX MTPOIIECCOB
[TpuHIIMIIBI AECTBHS TEMIOBBIX

70
mamuH. KT

71 MaxkcumansHoe 3Hauenne KITJI. [ukr
Kapno

72 Penrenue 3amau
OKOJIOTHYECKHE aCIIEKThI

7 HCIIOIL30BaHHS TEIUIOBBIX ABUIaTEICH.
TennoBoe 3arpsA3HEHHE OKPYKAroIIeH
cpebl

74 Pertenue 3amau
O0o001IeH e U cUCTeMaTHU3als 3HAHUI

75 no teme "TepMmoauHamuka. TerioBbie

MaIIuHb"




76

Konrponsnas padora no reme
"Tepmonunamuka. TernoBbie MaIuHbI"

77

[TapooOpa3oBaHue U KOHACHCAIIHUS.
Hcnapenue u kunenue. Y nejibHas
TEIJIOTa Mapoo0pa3zoBaHUs

78

HaCBIHIeHHI)Ie 1 HCHACBIIICHHBIC ITapbI.
KauecTBenHas 3aBUCUMOCTD IJIOTHOCTH
" JaBJICHUS HACBIIICHHOI'O mapa OT
TEMIIEPATYPHI, UX HE3aBUCUMOCTD OT
00BbEMa HACHIIIIEHHOTO TMapa.
3aBUCHMOCTb TEMITEPATYpPbl KUIIEHUS OT
JaBJICHUA B ) KUIKOCTHU

79

BnaxxaocTs Bo3myxa. AGComoTHAS 1
OTHOCHUTEIIbHAS BIIAYKHOCTD

80

Pemrenue 3amau

81

Teépnoe Teno. Kpucramimyeckue u
amop¢HbIe Tena. AHU30TPONHS CBOWCTB
KpHUCTAJIJIOB

82

[TnaBeHre U KPUCTAUTA3ALIHS.
VnensHas TEIUIOTA IUIABICHUA.
CyOnmumarus

83

Jlebopmaruu TBEpIOTO TENA.
Pactsixenue u cxxarue. Cnpur. Moynnb
IOwnra. Ilpenen ynpyrux aedopmaruii

84

TennoBoe pacuiupenne KUAKOCTEN U
TBEPIBIX TEJI. AHTAPMOHH3M TEIJIOBBIX
K0Je0aHMil YacTHI] BEIIECTBA




85

[IpeoOpazoBanue sHEprHH B (a30BBIX
nepexozax

86

YpaBHEHHE TEIUIOBOTO OajaHca

87

Pemnrenue 3anau

88

IToBepxHOCTHOE HATSAKEHUE.
Kanwmusipueie saBnenus. /lapnenne noa
HCKPHUBJICHHON ITOBEPXHOCTBIO
xunkoctu. ®opmyna Jlamnaca

89

O06001IeHEe ¥ cUCTEMAaTU3AINA 3SHAHUHA
1o Teme "ArperaTHble COCTOSTHUS
BemiecTBa. MazoBbie Iepexoan"

90

Kontponbnas pabota 1o teme
"ArperaTHble COCTOSIHUSI BELIECTBA.
da3oBbIe nIEpexoab!"”

91

DneKTpu3amys Tell U e€ IPOsBIICHHUS.
DnekTpudeckuil 3apsan. /[Ba Buga
AIEKTPUYECKUX 3apsioB. [IpoBo1HUKY,
JTUAJICKTPUKU U TIOJTYITPOBOTHUKH

92

DJIeMEHTapHBIN JIEKTPUUYECKUI 3apsl.
3aKOH COXpaHEHUS JIEKTPUUECKOTrO
3apsiaa

93

BzaumoneiictBue 3apsaoB. ToueuHbie
3apsaasbl. 3akoH Kyiona

94

Pemenne 3agau




95

Dnektpuyeckoe nose. Ero aeiictBue Ha
ANEKTPUICCKUE 3aPSIbI

96

Hanpsk€HHOCTB 3JIEKTPUIECKOTO TTOJIS.
[IpoOusrii 3apsia. Jlnanm
HaNPSHKEHHOCTHU JICKTPUIECKOTO TIOJIS.
OnHOPOAHOE IEKTPUUYECKOE MOJIE

97

TloTeHIMaILHOCTH
3JIEKTPOCTATHYECKOTO 1MoJsi. Pa3HocTh
MOTEHIINAJIOB U HAIIPSIKEHHE

98

[TorenmansHas Heprus 3apsaa B
3neKTpocTaTnyeckoM mnosie. [lotennuman
3IEKTPOCTATUYECKOIO OIS

99

CBs13p HaNPsSHKEHHOCTH MO U
Pa3HOCTH MOTEHLUAIOB IS
NMEKTPOCTATUYECKOTO TTOJIS

100

[IpuHuMI cynepno3uiuu
BJIEKTPUYECKHUX TTOJICH

101

Penrenue 3anau

102

[Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsHKEHHOU cepbl

103

[Tone paBHOMEPHO 3apsKEHHOTO 110
00BEMy mrapa. [lone paBHOMEpPHO
3apsKEeHHON OECKOHEYHOMN TIOCKOCTH

104

HpOBO,I[HI/IKI/I B JJICKTPOCTATUYICCKOM
noje. YCcloBue PaBHOBCCHA 3apsa10B

105

Z[I/IBJ'IGKTpI/IKI/I U NOJIYIIPOBOIHUKU B
QJICKTPOCTATUYCCKOM I10JIC




Kongencarop. D1eKTpoEMKOCTb

106 KOHJEHCAaTopa. JNEKTPOEMKOCTh
IJIOCKOTO KOHAEHcaTopa

107 [TapannensHOE coeqUHEHNE
KOH/JIEHCATOPOB

108 IlocnemoBaTrenbHOS COCOUHCHHE
KOHJIEHCATOPOB

109 DHeprus 3apsHKEHHOT0 KOH/IEHCaTopa

110 Pemrenue 3amau

11 JIBrokeHue 3apsHKEHHOM YacTHUILIbI B
OJTHOPOJTHOM DJICKTPUUECKOM I10JIE

112 Pemrenue 3anau

113 O06001IeHEe ¥ cUCTEMAaTHU3aIiA 3SHAHUHA
o TeMe "DnekTpuyeckoe mnojue"

114 KontponbHas pabora 1o teme
"Dnexkrpuueckoe mose"
Cuna Toka. I[locTossHHBIHN TOK. Y CI0BuUSA

115 CYILIECTBOBAHUS IOCTOSIHHOTO
AJIEKTPUYECKOTO TOKA

116 Ucrounuku Toka. Hanpskenue u 31C

117 3akon Oma a1 ydacTka 1enH.
DNEeKTPUUYECKOE COPOTUBIICHNE

118 3aBHCUMOCTH COMTPOTUBIICHHUS

OIHOPOAHOTO ITPOBOJHHUKA OT €TO




JJIMHBI U IUTI0Aaau ImoncpeyHoro
CCUCHUA

VaenpHOE COIMPOTUBJICHUC BCUICCTBA.

119
Pemenue 3amag

120 [TocnenoBarenvHOE, MapauIeIbHOE,
CMEIIaHHOE COSUHEHNE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX STEKTPUIECKUX
uerneii. [IpaBuna Kupxroga

122 Pemnrenue 3anau

123 Pabota snekrpruyeckoro Toka. 3aKoH
Hxoyna —Jlenua

124 Pemnrenue 3anau
MOMIHOCTB IIEKTPUIECKOTO TOKA.

125 TenmoBas MOITHOCTB, BEIJIEIsIEMas Ha
pesucrope

126 Penrenue 3anau

127 OJ1C u BHYTpEeHHEE CONPOTUBJICHUE
HMCTOYHHUKA TOKA

128 3akon OMa 715t TOJTHOM (3aMKHYTOM)
AICKTPUYCCKON IIETTH

129 Pertenue 3amau

130 Mo1HoCTh HICTOYHUKA TOKA

131 KopoTkoe 3aMbikanue




132

KOHI[GHC&TOp B IICIIM ITIOCTOSHHOI'O TOKa

133 Pemenue 3anau

134 Pemrenue 3anau o treme "IlocTostHHBIN
AIEKTPUIECKUHN TOK"

135 Pemenue 3anau o teme "IlocTOsTHHBIN
AIEKTPUIECKUHN TOK"

136 Pemenue 3anad mo treme "TlocTOAHHEIN
AIEKTPUIECKUH TOK"

O0600mIeHne U cCucTeMaTU3alusl 3HAHUN

137 1o Teme "[I0CTOSHHBIN 2IEKTPUYECKUN
TOK"

138 KontponbHas paborta 1o teme
"[ToCcTOSIHHBIN 3JEKTpUYECKUIA TOK"
DnexTpuyeckas MpoBOAUMOCTh

139 Pa3IMYHBIX BEIIECTB. DJICKTPUUCCKUI
TOK B MeTautax. CBEpXIPOBOAUMOCTh
DJIEKTPUYECKUI TOK B pacTBOpax U

140 pacruiaBax 3J€KTPOJIUTOB. 3aKOHBI
®dapages 171 SAEKTPOIN3A

141 DneKkTpuyecKkuil ToK B razax. [lnazma

142 DNEeKTpUUYECKUN TOK B BaKyyMe.
Baxyymubie puOopsI

143 DNEKTPUYECKUH TOK B

MOJIYIIPOBOAHUKAX




144

[TomynpoBOTHUKOBBIE PUOOPHI

145

@u3HYECKU MPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa M HAINPSHKEHUS
B LI€NU MIOCTOSIHHOT'O TOKA ITPH TOMOIIHU
aHaJIOTOBBIX M HU(POBBIX
W3MEpUTENIbHBIX TPUOOPOB" WK
"3HaKOMCTBO C IU(PPOBOH
naboparopueit o dusuke. [Ipumepsr
M3MEpeHusT PU3NUECKUX BEIUIHH IPU
MTOMOIUIY KOMITbIOTEPHBIX TaTYUKOB"

146

@u3nYeCcKUil NPAaKTUKYM IO TEME
"N3yuyeHne HepaBHOMEPHOTO IBM>KCHUS
C LIEJIBIO ONPECIICHUSI MTHOBEHHOU
ckopoctu"

147

DU3NYECKHUI TPAKTUKYM T10 TEME
"M3mepeHune yCKopeHus mpu
MIPSMOJIMHETHOM PaBHOYCKOPEHHOM
NBIKECHUH IO HAKJIOHHOM INTIOCKOCTH"
nnu "MccnenoBanne 3aBUCUMOCTH ITYTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
NBIKeHUN"

148

DU3NYECKUI TPAKTUKYM T10 TEME
"N3mepenue yCKOpeHus CBOOOIHOTO
nagenus” win "M3ydenue qBHKeHUs
TeJa, OPOIIEHHOI0 TOPU30HTAIBHO"

149

DU3NYECKUM IPAKTUKYM I10 TEME
"N3yueHue nBUKEHUSA Tena Mo
OKPY>KHOCTH C MOCTOSIHHOM 1O MOZYJIIO




ckopoctbio" unu "HccrnenoBanue
3aBHCUMOCTH MIEPHO/ia OOpaIIeHus
KOHMYECKOTO MasiTHUKA OT €T0
napamerpos”

150

@u3HYECKU NPAKTUKYM 110 TEME
"U3mepenue paBHOICHCTBYIONICH CUITBI
NIPY ABIDKEHUH OpyCKa M0 HAKIIOHHON
mwiockocty" wnn "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHH JIBUYKEHUS
Opycka Mo HaKJIOHHOM MJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

151

Pu3nUeCKUil NPAaKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YOPYTOCTH, BOBHUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3Ile, OT UX
nedopmarun” unu "M3ydenue
JIBUYKCHHSI CHCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JErKUil
0J10K"

152

DU3NYECKHUI TPAKTUKYM T10 TEME
"U3mepenue koddduimerTa TpeHus mo
BEJIMYMHE YTIOBOTO KO3 PUIeHTa
3aBucuMocTd FTp(N)" wim
"UccnenoBanue IBMKeHHs OpycKa 1o
HAKJIOHHOM IMJIOCKOCTH C EPEMEHHBIM
K03 UIIMEHTOM TpeHUA'" WIn
"N3y4yeHne qBUKEHUS TPpy3a Ha By C
TpeHuem"

153

DU3NYECKUM IPAKTUKYM I10 TEME




"UccnenoBanue ycioBuil paBHOBECHUS
TBEPAOTO TeJIa, UMEIOLLETO OCh
BpaieHus" uinu "KoHnctpyupoBanue
KpPOHILUTEHHOB U pacuyéT cui ynpyrocru"
niu "M3ydeHne ycToiunBoCcTH
TBEPJOrO TeJa, UMEIOILEro IIOAlb
ornops!"

154

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepenue umiynbca Tena mno
TopMo3HOMYy nyTu" unu "U3mepenue
CHWJIBI TATH, CKOPOCTU MOJIENH
ANEKTPOMOOMIIS U MOILITHOCTHU CHJIBI
Taru" uin "CpaBHEHNE U3MEHEHUS
HUMITYJIbCA TeJIa C UMITYJILCOM CHUJIBI"
unu "MccnenoBanre COXpaHeHUS
HMITYJIbCa TIPU YIPYTOM
B3aumoeicteun" unu "M3mepenue
KMHETUYECKON HEPIUH TeJla Mo
TOPMO3HOMY ITyTH"

155

DU3NYECKUI TPAKTUKYM T10 TEME
"M3y4yeHne u30TepMUYECKOro mpoiiecca
(pekoMeHI0BaHO HMCIIOJIb30BAHUE
nudpoBoii Jaboparopun)" uiu
"M3yuyenne u30XxopHOro npoiuecca’ uiu
"U3ydenue n3obapHOro mporecca’ uiu
"[IpoBepka ypaBHEHUS COCTOSIHUS"

156

DU3NYECKUN IPAKTUKYM I10 TEME
"U3mepenue yaenbHoM TemmoémMkocTu"
nmu "HccnenoBanue npouecca




OCTBIBaHMSI BellecTBa" WK
"UccnenoBanue annabaTHOTO
npouiecca" win "Usyuenue
B3aMMOCBSI3U SHEPTUU
MEXMOJICKYJIIPHOTO B3aMMOJICHCTBYSI U
TEMIEpPaTypbl KUIEHUS KuaKocTen"

157

@u3NYECKU NPAKTUKYM I10 TEME
"N3yuyeHue 3aKkOHOMEPHOCTEN
UCHapeHus KUAKocTen" nin
"N3mepenue yaenbHOM TerIoThl
maByieHus apaa’ wim "M3ydenue
CBOWCTB HACBHIIIEHHBIX MAapOB" HIIH
"N3mepenue abCOIIOTHON BIIaXKHOCTU
BO3/JyXa M OLICHKA MacChl IIapOB B
nomemenun". Iamepenue

ko3 uImeHTa MTOBEPXHOCTHOTO
HaTSHKCHUSA
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OU3NYECKHUI TPAKTUKYM T10 TEME
"Habmroienne npeBpalieHust SHEpruu
3apsHKEHHOT0 KOHAEHCATOpa B IHEPTHIO
W3JIYyYEHHS CBETOMOA" WU
"N3y4yeHne MpoTeKaHus TOKA B IIETIH,
cojepIKalleil KoHaeHcarop' uin
"Pacnipenenenue pazHOCTH
MOTCHIMAIOB (HANIPSHKCHUS ) TIPH
MOCJIEI0BATEIbHOM COEIMHEHUN
KOHJIEHCAaTOpoB"

159

DU3NYECKUN IPAKTUKYM I10 TEME
"UccaenoBaHue CMENIAHHOTO




COEIMHEHMSI PE3UCTOPOB" MU
"N3mepenue yaenbHOro CONpOTUBIEHUS
npoBoaHMKOB" win "VccnenoBanue
3aBHCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUTsl JIAMITBl HaKaJTuBaHUs"

160

@uU3NYECKUI NPAKTUKYM 110 TEME
"Habmronenue snexrponuza’ win
"N3mepenue 3apsia OJHOBAJIEHTHOTO
nona" wiu "UccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WIH
"CHsTHE BOJBT-aMIIEPHOU
XapaKkTepUCTUKH auojaa"

161

PeseprubIil ypok. O60061IeHNE 1
CUCTeMaTH3alus 3HaHUH 10 TeMe
"Kunematuka"

162

PeseprHbIil ypok. O60011eHNE 1
CUCTeMaTH3alus 3HaHUH 10 TeMe
"lunamuka"

163

PeseprubIil ypok. O60011eHNE 1
CUCTeMaTH3alus 3HaHUH 10 TeMe
"Craruka TBEpI0rO TEena"

164

PesepBHblit ypok. O60011eHNE U
CUCTEeMaTH3alMs 3HaHU 10 TeMe
"3aKOHBI COXpaHEHUs B MEXaHUKe"

165

PezepaHblil ypok. O6001meHue u
CUCTEMAaTH3alMs 3HAHUN 110 TeEME
"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON
Teopun"




PesepBHbIit ypok. O600mIeHNE 1
166 CHUCTEMaTHU3allMs 3HAHUU 10 TeME
"Tepmonunamuka. TernoBbie MaIMHbI"

PesepBHEIit ypok. O600mIICHNE 1
167 cHCTEeMaTH3alus 3HAaHUN TI0 TeMe
"ArperaTHble COCTOSIHMSI BELLIECTBA.

dazoBble nepexo/pl"

PesepBubIil ypok. O6001IeHNE U
168 CUCTEMaTHU3aIMs 3HAHUN 10 TeME
"Onextpuueckoe nose"

PesepBubIil ypok. O6001IeHNE 1
169 cUCTEeMaTu3alus 3HaHUM 10 TeMe
"[locTosIHHBIN 31eKTpUYECKUi TOK"

PesepBubIil ypok. O60061IeHNE 1
170 cucTeMaTu3anus 3HaHui no teme "Toku
B pa3IM4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoabHble
padoTbi

IIpakTHyeckue
padoTbI

u3

B3anMoelicTBHEe ITOCTOSIHHEIX
MarHiTOB U MPOBOTHUKOB C TOKOM.
MarnutHoe nose. ['unore3a Amiepa

BekTop MarHnTHOM MHAYKIUH.
[TpuHIIMT Cynepno3UlIMi MarHUTHBIX
nojei. JINHUY MarHUTHON MHY KLU

MaruutHO€ noJie MPOBOJHUKA C
TokoM. OnbIT Dpcrena

Cuna Amriepa, €€ HanpaBJIeHUE U
MOJ1YJTb

Pemnrenue 3anau

[Ipumenenue 3akoHa Amrepa.
DNeKTPOU3MEpUTENbHBIE TPUOOPHI

Cuina Jlopennia, e€ HanpaBjieHUE U
MOAYJb. J[BHKEHHUE 3apsiKEHHOU
YacCTHUIbl B OJJHOPOJHOM MAarHUTHOM
rnoJse

Pemenne 3agau

Pa6ora cunbl Jlopenna




10

Pemenune 3agau

Mar»uTtHoe 110JI€ B BELIECTBE.

11 deppoMarHeTuky, napa- u
JHaMarHeTUKU
OCHOBHBIE CBOMCTBA

12 (deppomarneTukoB. [Ipumenenue
(heppoMarHeTuKoB

13 Pemenune 3aga4 no teme "MarautHoe
nosne"

14 Pemenne 3amau mo Teme "MarautHoe
nosne"
SIBiieHME IIEKTPOMArHUTHOM

15 uHAyKuu. [10Tok BEeKTOpa MarHUTHOM
WHIYKIUU

16 OJ1C nHnykimu

17 3aKOH 3JIEKTPOMarHMTHON UHIYKIIMH
®dapanes

13 Buxpesoe anektpuueckoe nojie. Toku
dyko

19 O/1C nHAYKINY B ABYKYILIMXCS
MPOBOJHUKAX

20 Pemrenue 3amau

21 [IpaBuno Jlenua

22 NupyxkruBHOCTh. KaTyka




HHAYKTHBHOCTHU B LCIIU IMTOCTOAHHOI'O
TOKa

Asnenue camounaykuuu. IJC

23 CaMOMHIYKITUT

24 DHeprusi MarHUTHOTO TOJIST KaTYIIKU C
TOKOM. DJIEKTPOMarHUTHOE I10J1€

25 Pemenue 3amau

26 O06o001IeHNe U CHCTEeMaTU3aIUs
3HaHWH Mo TeMe "DneKkTpoanHaMuKa"

7 Kontponbnas paborta 1o teme
"OnexkTpoauHamMuka"
Komnebarennuast cucrema. CBoOOIHEIE

28 koJjebanus. ['apmMoHMUecKue
KoseOaHus

29 Kunemarnyeckoe u AMHAMUYECKOE
OIHCaHue KoJIeOaTeIbHBIX IBHKEHUN
DHepreTuueckoe onucanue. BeiBog
JTUHAMHYECKOTO OMUCAHUS

30 TapMOHHUYECKHUX KOJICOaHUH U3 UX
SHEPreTHYECKOTO M KHHEMATUYECKOTO
OTHCaHUS

31 Ammuutyaa u asza konedanuit
[leprona u yactoTta KoneOAHUIA.

1 [Teproa Manbix cBOOOIHBIX

K0J1e0aHnil MaTEMaTHYECKOTO
MasTHHKA. [lepro cBoOOIHBIX




Kosie0aHui MPyKUHHOTO MAasTHUKA

3aryxaromue KoneOaHusl.

33
Boinyxnennsie kosnebanust. Pesonanc

34 ABTOKOJICOaHHS

35 Pemrenune 3amau
VYpok-koHpepeHuus "MexaHuueckue

36 Kos1e0aHusl B My3bIKaJIbHBIX
MHCTpyMeHTax"
O0001IeHNEe 1 cCUCTEMAaTH3AIHSA

37 3HaHUH o TeMe "MexaHndecKue
KoJreOanms"

18 DNeKTpOMarHUTHbIC KOJICOaHUsI.
KonebaTenbHbIN KOHTYD
®opmyna Tomcona. CBsi3b aMILIUTY AbI

39 3apsiga KOHJEHCAaTopa ¢ aMILUIUTYI0M
CHJIBI TOKa B KOJICOATEIIbHOM KOHTYPE

40 3aKOH COXpaHEHHUs SHEPTUH B
HJIeaTbHOM KO0JIeOaTEIbHOM KOHTYPE
3aryxarouue JIeKTPOMarHuTHhIE

41 KoseOaHusi. BeiHyX/1eHHBIE
AJICKTPOMArHUTHBIE KOJICOAHHUS
IIepemenHsIit TOK. Pesucrop u

42 KOHJICHCATOP B LEIHU IIEPEMEHHOTO
TOKa

43 Karymka uHIyKTUBHOCTHU B LIETIH




IIEPEMEHHOT0 TOKa

3axoH OMa 1J1s1 2JIEKTPUYECKON LIenHn

44
MEPEMEHHOTO TOKa
MOo1mHOCTh IEPEMEHHOT0 TOKA.

45 AMIUITMTYTHOE U JIEUCTBYIOLLEE
3HAYEHHUE CUJIbI TOKA U HATIPSHKEHUS

46 Pe3onanc B a5eKTpUyeCcKOi 1enu

47 Pemenue 3amau
Wneansubiif TpanchopmaTop.

48 [IpousBoacTBo, nepenaya u
MOTpeOICHUE IICKTPUUECKOW SHEPT U
DKOJIOTUYECKHUE PUCKH TPH
MIPOU3BOJICTBE JIEKTPOIHEPTUH.

49 KynbTypa ncnonb3oBanus
AJIEKTPOIHEPTUU B TOBCEIHEBHOI
KU3ZHU

50 Pemnrenue 3anau

51 Pemrenue 3amau
O0001IeHE U cUCTEMAaTH3AIHA

52 3HAHUM 1O TeMe "DNEKTPOMarHUTHbIC
kosnebanus"

53 MexaHu4ecKue BOIHBI.
XapakTepruCTUKU MEXaHUYECKUX BOJH

54 CaoiicTBa MEXaHUYECKUX BOJIH




55 3ByK. XapaKTepUCTUKH 3BYyKa

56 Wudpassyk u ynerpassyk. Lllymosoe
3arps3HEHUE OKPYIKAOLIEH CPEIbI

57 Pewmenne 3anau

53 ONeKTPOMarHuTHbIE BOJIHBI.
N3nmyuenue 3eKTpOMarHUTHBIX BOJIH

59 DHeprus 3JIeKTPOMArHUTHBIX BOJIH.
CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH
[Ikana 37€KTpPOMarHUTHBIX BOJIH.

60 [IpuMeHeHne 31eKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY
[IpuHIMIIBI paAHOCBS3U U

61 TeneBuaeHus. Paguonoxkanus.
DNEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpY>Karolen cpeibl

6 KonTponbhas pabota no teme
"Konebanus u BosHBI"

63 Cgert. 3aKOH NPAMOJUHEHHOTO
pacnpocTpaHEHHs CBETa
Pemenue 3aa4y Ha mprUMeHEeHHE

64 3aKOHA MPAMOJIMHEHHOTO
pacrpocTpaHeHus CBeTa

65 Ortpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

66 [Ipenomnenue cBera. AGCOMIOTHBIN U




OTHOCHUTEIbHBIN ITOKa3aTeIb
npenomienusd. [loHOe BHYTpeHHEE
orpaxeHue. [IpenenpHbIi yroiu
MOJIHOTO BHYTPEHHETO OTPaKEHUS

Pemenue 3anau Ha npuMeHeHne

67 3aKOHOB OTPa)KEHHUS U TPETOMIICHUS
cBeTa
Xopa nyuei B mpusme. Jucnepcust

68 cBera. Cro>kHBIN cOCTaB OEJI0TO CBETA.
[Ber

69 JInnzel. DOKyCHOE pacCTOSIHUE U
OTTHYECKAas CUJIa JINH3BI

70 [TocTpoenue n3o0paxeHuil B IMH3aX U
UX cUCTeMaX. Y BEIHUEHUE JINH3bI
Pemenue 3aa4 Ha mocTpoeHue

71 HM300paKEHHH, ITOTy4aeMBbIX C
MTOMOUIBIO JINH3

72 ['ma3 kak ontuyeckas cuctema
Pemenue 3amau. [Ipenenst

73 MPUMEHUMOCTH F€OMETPUYECKOI
OTITUKH

74 CkopocTh cBETa U METOJIbI €€
W3MEpEHHs

75 Jucnepcus ceera

76 HNHuTtepdepenius ceera




KorepeHTHble HCTOUHHUKHU. Y CIIOBUS

77 HaOJI0IeHUST MAKCUMYMOB U
MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue unTepdepeHn

80 Hudpakums cBeta

21 JudpakuronHas pemérka. Y cioBue
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB

82 Pemrenue 3anau

23 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanusa cBera

84 Pemrenue 3anau

85 CBeTOoBbIC ABJICHUS B PUPOJIE

26 O0001IeHE U cCUCTEMAaTH3AIHA
3HaHuil no teme "OnTuka"

27 KonTponbHas pabota no teme
«OnTuka»
I'panuIpl IPUMEHUMOCTH

28 KJIACCUYECKON MEXaHUKU. 3aKOHBI
ANEKTPOJAUHAMUKH U IPUHLIUTT
OTHOCUTEIbHOCTH

89 ITocTynatel cienualbHONU TEOPUH




OTHOCHUTCIBbHOCTHU

IIpocTpaHCTBEHHO-BPEMEHHOM
unTepBail. [IpeobpazoBanus JlopeHna.
VYcnoBue NpUYNHHOCTH.

%0 OTHOCHUTENBHOCTD OHOBPEMEHHOCTH.
3ameyieHre BpEeMEHH U COKpaIleHUE
JUTHHBI

01 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON
YaCTHIIBI
CBs13b MaccChl € YHEPrUen u

92 WMITYJIbCOM PEJIATUBUCTCKON YaCTHUILIBI.
DHeprus MoKos

93 PaBHOBECHOE TEIIIOBOE U3TyUEHUE

94 3akoH cMelieHus Buna

95 ['unoresa M. [lmanka o kBaHTax.
DOTOHBI

96 DHeprusi ¥ UMIyJbe poToHa
dororpdext. OnbiTe A. T

97
CroneroBa. 3akoHbl poTtorddexra
YpaBHeHue DUHIITEHHA 1715

98 dhoToaddekra. "KpacHas rpanuma"
dhoToaddexra

99 Jasnenue cBera. Onbithl I1. H.
Jlebenena

100 BosiHOBBIE CBOMCTBA YaCTHIL




Bounsl ne bpoins. [nuHa BOJIHBI 1€

101 Bpoiins u pazmepsl o0nacTu
JIOKAJIU3alUU JBIKYIICHCS YaCTULIBI

102 KopnyckysipHO-BOJIHOBOM Ayanu3m

103 Judpaxmyst 21eKTPOHOB Ha
KpHUCTaJiax
Creuun¢uka n3mMepeHuil B MUKpOMUDE.

104 CooTHoI1IeHUS HEOTTPEeAeTEHHOCTEN
['eitzenGepra

105 Pemenue rpadguueckux 3amaq

106 Pemenue pacy€THbIx 3a1a4
KontponbHas paboTa mo Temam:

107 "Ocnossl CTO", "KopryckynspHo-
BOJIHOBOM JTyanu3m"
OnbITHI 110 UCCIEAOBAHUIO CTPOCHUS

108 aroma. [Imanerapnas mozaenb aToma
Pezepdopna

109 IToctynater bopa

110 Bunsl ciektpoB. CriekTp ypoBHEM
SHEPTruu aroma BOoJ0poJia

11 CnoHTaHHOE U BBIHYXIEHHOE
W3JIy4eHHUE CBETa

112 Jlazep




113

Hyxnonnas monens sapa
I'eiizenOepra-lBanenko. 3apsn u
MaccoBO€ 4YHCIIO0 sapa. M30Tonsl.
PannoakTuBHOCTH

114

3aKoH paJiM0aKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOILETO
n3nydeHus. Bnusaaue
PaaMOAKTUBHOCTH Ha JKUBBIC
opranu3Msbl. Jlozumerpust

115

DHeprus CBA3HM HyKJIOHOB B sijIpe.
Anepusie cunbl. Jlegekt Macchl sapa.
AnepHble peakuuu. SnepHsie
peakTopsl. [IpoGiems! ympaBiisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE ACTIEKThI pa3BUTHUSA
SJIEPHOW SHEPTETUKHU

116

MerToibl perucTpaluu u
HCCIICIOBAHUS AJIEMEHTAPHBIX YaCTHII.
OyHIaMEHTAIbHBIE B3aUMOACHCTBHUS.
Bapuonsl, ME30HBI U JICNTOHBI.
[IpencraBnenue o CtanaapTHOU
Mojienu. KBapk-riitooHHas MOAENb
aJpOHOB

117

®dusuka 3a npeaenamu CtaHgapTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EquHcTBO duzndeckoi
KapTHUHBI MUpPA

118

OTansl Pa3BUTHA aCTPOHOMUMU.




3HaueHue aCTPOHOMUU

119

[IpuMeHUMOCTh 3aKOHOB (1)1/131/11(1/1 IS
OOBSICHEHUSI TPUPOJIBI KOCMHYECKHIX
00BEKTOB. METO/IbI aCTPOHOMHUYECKUX
HCCIICIOBaHNI

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PaJINOTEIECKOIIBI,
BHeaTMoc(epHast aCTpOHOMMUSI

121

Bup 3Bé3nnoro neda. Co3sesausi,
prKI/Ie 3Bé321BI, IJIAHEThI, UX BUJIHNMOC
IBIKEHHE

122

Comnreunas cucrema. CouHiie.
COHHG‘IH&S[ AKTUBHOCTB. I/ICTO‘IHI/IK
sHepruun CoJiHIa U 3BE3]T

123

3BE3bI, UX OCHOBHEIC
xapaktepucTuku. /luarpamma
"CeKTpagbHbIN KJIACC — CBETUMOCTD"

124

3BC3,I[I>I IJIaBHOM IIOCJICA0BATCIBbHOCTHU

125

BuyTpennee crpoenue 3BE31.
CoBpeMEeHHbIE MPEICTABICHUS O
MPOUCXOXKACHUH U dBOToNMHU CoJHIIa
U 3BE311. DTambl )KU3HU 3BE3T

126

Muieunsii [lyte — nama ['anakrtuka.
Tunsl ramaktuk. YEpHbIE NBIPHI B
siipax rajJakTUK

127

Bceenennas. Paciuupenue Beenennon.
3akoH Xab06mna. Teopus bonbmioro




B3pbIBA. PenukroBoe H3JTy4YCHUC

128

MacmraGHas ctpykrypa Beenennoii.
Meraraiaktuka

129

Hepeménabie mpoOiieMbl aCTPOHOMHH

130

@u3HYECKUI MPAKTUKYM I10 TEME
"WccienoBaHuEe MArHUTHOTO IO
MOCTOSIHHBIX MArHUTOB' MJIH
"WcciienoBaHE CBOMCTB
(dheppoMarueTukoB" UM
"NccnenoBanue OeiCTBUS
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

OU3NYECKHUI TPAKTUKYM T10 TEME
"N3mepenue cuiabsl Ammiepa" wimn
"N3yuyeHne 3aBUCUMOCTH CHJTbI
Ammnepa oT ciiIbl TOKA" Win
"OnpeneneHne MarHUTHOM HHAYKIIUN
Ha OCHOBE U3MEpPEHUs CUiibl AMriepa"

132

DU3NYECKHUI TPAKTUKYM T10 TEME
"UcciaenoBanue ABJICHUS
ANEKTPOMArHUTHOW MHAYKIMU'" UIIN
"Onpenenenrie UHAYKIIMA BUXPEBOTO
MarHMTHOTO HOJIsA"

133

Du3nUeCKril MPaKTUKYM TI0 TEME
"HccnenoBaHue IBIEHUS
camounaykiuu" wim "COoopka Moienu
AJICKTPOMArHUTHOTO TeHepaTopa"

134

Pu3NYECKU IPAKTUKYM I10 TEME




"N3mepenue mepuojia CBOOOIHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasITHUKOB"

135

@uU3HYECKU NPAKTUKYM 110 TEME
"[Ipeobpa3zoBanue 3HEPTUM B
MPYXUHHOM MasiTHUKE"

136

@uU3HYECKUI MPAKTUKYM II0 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes M0CJIeJ0BATEIbHO COeIMHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3uctop"
nmu "UccnenoBanue paboThI
HMCTOYHUKOB CBETA B LIETIN
MEPEeMEHHOT0 ToKa"

137

OUBNYECKHUI TPAKTUKYM T10 TEME
"N3yuyeHne mapameTpoB 3ByKOBOM
BOJIHBI"

138

OU3NYECKHUI TPAKTUKYM T10 TEME
"M3mepenue nokaszaTess NpeaoMIeHUs
crexna" unu "[lonyuenue
M300paKeHHsl B CUCTEME U3 TIIOCKOTO
3epKajia v JUH3BI"

139

OuU3NYEeCKil MPaAKTUKYM 10 TEME
"UcciaenoBaHue 3aBUCUMOCTH
(hOKYyCHOTO PAcCTOSIHHSI OT BEIIECTBA
(Ha mpuUMepe KUAKUX JIMH3)" WK
"N3mepenue GOKYCHOTO pacCTOSHUSA
pacceuBaronux JUH3"

140

Du3HYeCKUil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,




UHTEpEPEHINN U TOJIIPU3ALUN
csera"

141

@uU3HYECKU NPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (110
¢dororpadusM TPEeKOB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1€)"

142

@uU3HYECKU MPAKTUKYM I10 TEME
"N3mepenue noctosaHHoil [Inanka Ha
OoCHOBe HccienoBanus Gorodddexra”
nin "UccienoBanne 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETO/INO/ OT
HanpspkeHus"

143

OUBNYECKHUI TPAKTUKYM T10 TEME
"UccnenoBaHue criekTpa
pa3pekeHHOr0 aTOMapHOTO BOJIOPO/a
Y U3MEpPEHHE MOCTOsTHHOW Punbepra"

144

DU3NYECKHUI TPAKTUKYM T10 TEME
"UccnenoBanue paauoakTUBHOTO
(hoHa C UCTIOIB30BaHUEM J103UMETpa"
nnu "M3ydenue noriomieHus oera-
YaCTHUIl ATFOMUHUEM"

145

DU3NYECKUN IPAKTUKYM I10 TEME
"HaOmronenus 38634400 Heba
HEBOOPYKEHHBIM T'JIa30M C
HCTOJIb30BAHUEM KOMITBIOTEPHBIX
MPUITIOKEHUH JJIs1 OTIPEACIICHUS
MOJIOKEHHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE




co3Be3ausi CeBepHOro MoJyIapus u
spkue 3B¢3161" un "HabmoneHus B
teneckon JIyHbl, MIaHeT, TYMaHHOCTE!
1 3BE3/THBIX CKOTUIEHUHN"

146

O06o0mIeHne 1 CUCTeMaTH3AIHS
3HaHUU. Posib GU3KMKY U aCTPOHOMHUU B
9KOHOMHYCCKON, TEXHOJIOTHICCKOM,
COIIMAIIEHOW M STHUECKOM cepax
NeSITEIbHOCTH YeJIOBEKa

147

O0001IeHEe 1 cCHCTEMAaTH3AIHA
3HaHu. Ponb 1 MecTo Qpu3uku u
ACTPOHOMUH B COBPEMEHHOM HAYYHOU
KapTUHE MUpa

148

O0001IeHE 1 CHCTEMAaTH3AIHA
3HaHuil. Ponb husmveckoit Teopun B
(hopMHPOBAHUY NIPECTABICHUN O
(bU3UYECKOI KapTHHE MUPA, MECTO
(bU3UIECKON KapTHHBI MUpa B 001IeM
PSAy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPECTABICHUI O IPUPOIE

149

O0001IeHE 1 cCUCTEMAaTH3AIHSA
3gagui mo teMe "Kunematuka"

150

O0001IeHE U cUCTEMAaTH3aAH
3gaHui o teme "Kunematuka"

151

O00011IeHIE U CUCTEMATH3ALIUS
3HaHu# 1Mo Teme " JluHamuka"

152

O00011IeHIE U CUCTEMATH3ALIUS
3HaHuil no teMe "CraTtuka TBEpA0ro
Tena"




153

O0o00111eHIE U CHUCTEMATU3AIUs
3HaHUH 10 TeMe "3aKOHBI COXPAHEHUs
B MeXaHuke"

154

O000111eHIE U CHCTEMATH3ALUSA
3HaHu# 110 TeMe "OCHOBEI
MOJICKYJISIPHO-KUHETUYECKOU Teopun”

155

O000111eHIE U CUCTEMATH3ALUS
3HaHui 1o Teme ""TepMoauHaMuKa.
TemnoBeie MaIuHb!"

156

O0001IeHEe ¥ cCUCTEMAaTH3AIHUSA
3HaHU 1Mo TeMme "ArperaTHble
coctosuus BemectBa. Ma3oBnie
nepexopr"”

157

O0001IeHNE 1 cCUCTEMAaTH3AIHSA
3HAHUM MO TeMe "DINEKTpUIECcKoe
none"

158

O0001IeHNEe 1 cUCTEMAaTH3AIHA
3HaHUHU 110 TeMe "TlocToSHHBIN
AJIEKTPUUECKUNA TOK"

159

O06001IeHrE U cUCTEMAaTH3AIHSA
3HaHU 1O TeMe "TOKM B pa3IuyHbIX
cpenax"

160

O00011IeHIE U CUCTEMATH3ALIUSA
3HaHui 1o teMe "MarautHoe noJe"

161

PezepaHblil ypok. O6001meHue u
cHCTEMATH3allHs 3HAaHUH 110 TEME
"DeKTpoMarHuTHas UHIYKUus"

162

PesepBHbIit ypok. O6001IeHNE U




CUCTEMATHU3AIU 3HAHUN T10 TEME
"MexaHndyeckue Koiaeoanusa"

163

PesepBHEIit ypok. O600mIICHNE 1
CUCTEMAaTH3aIHs 3HAHUI 110 TeMe
"DIeKTpOMAarHUTHEBIE KoJieOanus"

164

PesepsHsiii ypok. O600menue n
CHCTEMaTH3alus 3HAHUU TI0 TeEMe
"MexaHU4YeCcKue 1 3JI€KTPOMarHuTHbIE
BOJIHBI"

165

PeseprubIil ypok. O60011IeHNE 1
CHCTEMaTH3alus 3HAHUU TI0 TeMe
"OnTuka"

166

PeseprubIil ypok. O6001IeHHE 1
cUCTeMaTH3alus 3HaHUH 10 TeMe
"OcnoBbel CTO"

167

PesepBubIil ypok. O60011eHNE 1
CUCTeMaTH3alus 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

PeseprubIil ypok. O6001IeHNE 1
CUCTEeMaTH3alus 3HAaHUH 10 TeMe
"®u3uka aroma"

169

PesepBHblit ypok. O6001eHNE 1
CHCTEMAaTH3allHs 3HAaHUH 110 TEME
"®du3uka aTOMHOTO sIApa U
3J€MEHTapHbIX YacTull"

170

PesepBHbIit ypok. O6001IeHNE 1
cucTeMaTH3alus 3HaHU| 10 TeMe
"OnemMeHTh! acTpou3uKu"




OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI10 KJIACC

Kon
NPoBEPSIEMOro
pe3yJbTara

10.1

HpOBepﬂeMme NPpEeAMETHBIC PE3YJbTAThI OCBOCHUS OCHOBHOI1
06pa303aTeanoﬁ NnporpaMmmasl CpeIHEro 0611161"0 Oﬁpa?.OBaHI/IH

JleMOHCTpHpOBaTh Ha MPHUMEpPax pojb U MECTO (GHU3UKU B (HOPMHPOBAHUH
COBPEMEHHOM HayYHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOMN TEXHUKHU
Y TEXHOJIOTHUH, B IPAKTHUYECKON JEATEIBHOCTH JIIOIEH

10.2

YYnUTHIBATH rpaHvibl TMPUMCHCHHUA H3YYCHHBIX (1)I/I3I/III€CKI/IX MOI{CJ’IGﬁ:
MaTepuagbHas TOUKa, MHEpIHalIbHAsl CUCTEMa OTCUéTa, aOCOIOTHO TBEPAOE
TEJ0, UACANBbHBINA I'a3; MOJEIHN CTPOCHUS I'a30B, JKUJIKOCTEN U TBEPABIX TEIl,
TOUEYHBIN JIEKTPUUECKUN 3aps]] — IpU PelIeHUN PU3NYECKUX 3a]au

10.3

Pacnio3znaBaTh pusnyeckue siBieHus (Mporecchl) U 00BACHATH X HA OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHM CTPOECHHUS
BELIECTBA U JJEKTPOAMHAMUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
IPSMOJIMHEMHOE JABMJKEHHE, CBOOOJHOE NaJeHUe TeJ, JBUXKEHUE II0
OKpPY’KHOCTH, WHEpLUs, B3auMoieicTBue Tten; AuUPPy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHE >KMIKOCTEH M TBEPABIX Tel, U3MEHEHHEe 00BbEMa Tel
IPU HarpeBaHUM (OXJIAXIEHUM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCallUs, IUIaBJIEHUE, KPUCTAIN3ALMsl, KUIIEHHUE, BIaXXHOCTh BO3/IyXa,
IIOBBIIIEHUE JaBJICHUS ra3a IIpH €ro HarpeBaHuM B 3aKPHITOM COCYJI€, CBSI3b
MEX]y apaMeTpaMH COCTOSIHUA T'a3a B U30MPOLECCAX; IEKTPU3ALMS TEl,
B3aUMO/ICVCTBUE 3aPSAI0B

10.4

OnuceIBaTh MEXaHUYECKOE JBUIKCHHE, UCTIONB3YS (DH3UYECKHE BEIMUMHBI:
KOOpJMHATA, yTh, IEpEMEIICHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHIIa,
UMITyJIC ~ TeJla, KWHETHUYeCKas SHEPrus, IOTCHIMATbHAsS OJHEPrus,
MeXaHH4Yeckas paboTa, MeXaHW4YeCKas MOIIMHOCTh;, TPH  OIKMCAHUU
MPABWIIBHO TPAKTOBATh (PM3MUYECKUN CMBICT HCIOJIB3YEMBIX BEJIUYHH, HX
0003HAYCHHUS W CIMHHUIBI, HAXOIAUTh (POPMYJIbI, CBS3BIBAIOLINE IAHHYIO
(U3NYECKYIO BEIMYHUHY C IPYTHMHU BEITUIHMHAMU

10.5

OnuchiBaTh M3y4YEHHbIE TEIMJIOBBIE CBOWCTBA TNl M TEIUIOBBIE SIBJICHUS,
UCTOJIB3Ysl (pU3MUECKUE BEIWYMHBI: JaBJICHHE r'a3a, TeMIepaTypa, CpeiHss
KHHETHYEeCKast SHeprus Xa0THYECKOTO JIBYKEHUS MOJIEKYJI,
CpPEIHEKBAaApaTUYHAsl  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHEprus, pabdora rasa, KOdQQHUIUEHT MOJE3HOIO JECHCTBUS
TEIJIOBOT'O JIBUTATEISL; IPU ONMCAaHUU NPABUIIBHO TPAKTOBATh (PU3HUECKHIA
CMBICJI HCIIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS M €IUHUIIbI, HAXOIUTh
(GopMyJbl, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIMYMHY C APYTUMH
BEJIMYMHAM

10.6

OnuceiBaTh  U3y4YEHHBIE  JJIEKTPUYECKHME  CBOWCTBA  BEIIECTBA U
JIEKTPUYECKHUE SIBJICHUS (IPOILIECCHI), UCTONB3Ysd (U3NUECKUE BEIMUYUHBI:




JJIEKTPUYECKUN  3apsil, DJIEKTPUYECKOE II0JIe, HAIpPsSHKEHHOCTH 10U,
IIOTEHIM A, Pa3HOCTb ITOTCHIUAJIOB; IIPY ONMCAHUU IPABWIBHO TPAKTOBATh
(bu3nUecKuil CMBICIT UCTIONIb3YEMbIX BETMYHH, UX 0003HAYCHUS U €TUHHIIBI;
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (HU3UUECKYIO BEIMYHHY C
JPYTMMHU BETUYUHAMU

10.7

AHATM3UPOBATH (PU3UIECKHE IMPOILIECCHI U SBIICHUS, UCIIONIB3YS (PU3HUSCKUC
3aKOHbl M TPUHUHUIBL 3aKOH BceMupHoro tarorenus, I, II u III 3akonsbI
HbroToHa, 3aKOH COXpaHEHUsS MEXAHUYECKOW SHEPruH, 3aKOH COXPAaHCHHS
UMITyJIbCa, TPUHIMI  CYNEPHO3UIUU CWJI, NPHUHIMI  PaBHONPABUS
WHEPLHAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KUHETHYECKYIO TEOPHUIO
CTPOECHUSI BEIIECTBA, Ta30BbI€ 3aKOHbI, CBS3b CPEAHEH KHHETUYECKOMN
SHEPruM TEIJIOBOIO JBMKEHUS MOJEKYJl ¢ aOCONIOTHOM TemmepaTypou,
MEpPBbIM 3aKOH TEPMOJAWMHAMUKHK; 3aKOH COXPAHEHHS DIIEKTPUUYECKOTO
3apsana, 3akoH KynoHa; mpu 3TOM pa3iudarh CIOBECHYIO (OPMYITHUPOBKY
3aKOHAa, €ro MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBHs (TpaHUIlbI, 00J1acTH
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TNPUHIUIBI JIEHCTBUS MallUH, NpPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaTh yCIOBUS UX  0€30MacHOro
HCIIOJIb30BaHHUs B [IOBCETHEBHOW KNU3HU

10.9

BBIMONHATE 3KCIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHUHA W

MIPOIIECCOB C UCTIOIB30BaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUIT; TPH ATOM

dbopmynupoBaTh mpodieMy (3adady) M THUIOTE3y y4eOHOTO IKCIIEPUMEHTA
coOHMpaTh yCTAaHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, TPOBOIHUTH OIBIT
1 GOPMYITHPOBATH BHIBOJIBI

10.10

OcyiecTBIATh NpsSIMbIE U KOCBEHHBbIE H3MEpEeHUs (U3MYECKUX BEITUYUH;
MpU 3TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHHS] U HCIONb30BATh
WU3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU N

10.11

HccrnenoBath 3aBUCHMOCTH  MEXIy (U3MUECKMMH  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX H3MEpPEHUH; TpU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpPOBAaTh  pe3yjbTaTbl  MOJYYEHHOW  3aBUCHUMOCTH
(u3NYecKUX BETUYMH B BHUAE TaOMUI] U TpaduKOB, NE1aTh BBIBOIBI IO
pe3ylbTaTaM HcClIe0BaHus

10.12

CobmronaTh npaBuia 0€30MaCHOTO TPyAa MPH MPOBEIEHUH HCCIEA0BaHUN B
pamMKax  y4eOHOTO  DKCIEpPUMEHTa, Y4eOHO-HCCIEI0BAaTENbCKOW |
MPOEKTHOM NESTENLHOCTH C UCTIOIB30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U
n1abopaTopHOro 000py10BaHUS

10.13

Pemarp pacuy€THple 3aauyu C SBHO 3aJaHHON (U3NYECKOW MOMAEIBIO,
UCTONB3Ys (PM3UYECKUE 3aKOHBI U TIPUHIIUIIBL, HA OCHOBE aHallu3a yCIOBUS
3aa4i BbIOMpaTh (PU3MUECKYI0 MOJIENb, BHIACIATH (pU3MUECKHe BETHYHUHB]
u ¢dopMynbl, HEoOXoauMbIe Al €€ pelleHus, MPOBOIUTH pPacuéThl U
OILICHUBATh PEATLHOCTD MOTYUYEHHOTO 3HAUCHUS (PU3NYECKON BETUIHHBI

10.14

Pemrate Kau4C€CTBCHHBIC 3aJa4du: BBICTpAanNBaTb JOTUYCCKHU
HCIIPOTUBOPCUMUBYIO MLCIIOYKY paccymneHHﬁ C OHOpOI\/'I Ha HU3YYCHHBIC

2



3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUSA

10.15

Hcnonp3oBaTh  MpH  pEUIEHMHM  y4yeOHBIX  3aJad  COBPEMEHHBIE
WHPOPMALIMOHHBIE  TEXHOJOTMHM JUIA  TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpIpETallid W TPEACTaBICHUS Y4YeOHOW U  HAYYHO-IIOMYJIAPHON
nH(popMaluy, TMOIYYEHHOM U3 pas3In4HbIX HCTOYHUKOB; KPUTHUECKU
aHAJM3UPOBATh MOTyYaeMyto HH(pOpMAIIIO

10.16

[TpuBOANTE MPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PHU3UKOB
B pa3BUTUE HayKH, OOBSCHEHHE IPOIECCOB OKPYKAIOIIEro MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Wcnonp3oBaTh TCOPCTUUCCKHUEC 3HAHUA 110 (1)1/131/IK6 B HOBCCHHGBHOﬁ KHU3HU
s obecriedeHus 0€30mMacHOCTH TpU  oOpameHHH ¢  npubopamu U
TEXHUYECKUMHU YCTPOMCTBaMH, Ui COXPAHEHHUS 37I0pOBbSI U COONIIOACHUSA
HOPM 5KOJIOTHYECKOT0 IOBEICHUS B OKPYXKAIOLIEH cpee

10.18

PaGorate B rpymnme C BBIIOJHEHUEM pA3JIMYHBIX COLIMAJIBHBIX PpOJIEH,
IJIAHUPOBATh pabOTy TPYIIIIBI, PAITMOHAIBHO PaCIIPeIesATh 00sI3aHHOCTH 1
IUIAaHUPOBATh ACATCIIBHOCTL B HECTAHAAPTHBLIX CUTyalUAX, aJACKBATHO
ONCHMBAThL BKJIad KaXJOro HW3 YYaCTHUKOB TPYIIlbI B PCHICHHUC
paccMaTpuBaeMoi TPOOIEMBI

11 KJIACC

Kon
NpoBepsIeMoOro
pe3yabTara

11.1

IIpoBepsiemble nMpeAMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHOI MPOrpamMMbl CpelHero 001ero 00pazoBaHus

JleMOHCTpHUpOBaTh Ha MpUMEpax poJib U MecTo (pu3uku B (GopMUpOBaHUY
COBPEMEHHOW HayYHOW KapTHHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH

U TEXHOJOTWH, B MPAKTUYECKOW MAESATEIBbHOCTU JIIOJEH, IEJIOCTHOCTh U
€IMHCTBO (PU3MUECKON KapTUHBI MUPa

11.2

Y4YuTHIBaThH T'paHULlbl TPUMCECHCHUA HN3YUYCHHBIX (1)I/I3I/ILIGCKI/IX MOJICTICH:
TOYECYHBIN I)J'IeKTpI/ILIeCKI/Iﬁ 3apaa, dAcpHad MOACIbL aToOMad, HYKIIOHHAsd
MOACJIb aTOMHOI'O d/ipa IIpHu PpCIICHUH (1)I/I3I/I‘IGCKI/IX 3aJa4

11.3

Pacnio3HaBath pusnveckue sBiaeHust (TPOIECChl) U OOBICHITH UX Ha OCHOBE

3aKOHOB  93JICKTPOJAMHAMUKHA WM KBAHTOBOH (U3UKHU: 3JIEKTPUYECKas
MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBUS

TOKa, B3aUMO/JICHCTBAE MarHUTOB, AJICKTPOMArHUTHAS MHIYKIUS, ICHCTBUE

MarHUTHOTO TIOJIi HAa TPOBOJAHMK C TOKOM W JBWKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIC KoJIeOaHus u BOJTHBI, NPSIMOJIMHEHHOE
pacmpocTpaHeHHE CBETa, OTPaKCHUE, MpPeIOMICHHE, HWHTEepdepeH s,
nudpakius W MOJIIpU3alMs CBETa, MUCIEPCHS CBETa, (POTORIEKTPUYCCKHNA
ap ekt (Pporoaddekr), cBeTOBOE AaBlIEHHE, BOZHUKHOBEHHE IJMHEHYATOr(
CIeKTpa  aroMa  BOJOpPOJA,  ©CTECTBEHHas W HMCKYCCTBEHHas

[



PaIMOAKTUBHOCTh

11.4

OnuceiBaTh HN3YUCHHBIC CBOMCTBa BEIIIECTBa (BHCKTpI/I‘IeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOJMMOCTb PpA3IUYHbIX Cpel) |
AJIEKTPOMArHUTHBIE  SIBIEHUS  (NIPOIECCHI), HCIONB3ys  (pu3mueckue
BCIIMYUHBI: BHGKTpI/I‘-IeCKI/If/'I 3apsaa, Cuiia TOKa, 3JICKTPUICCKOC HAIIPSAKCHUC,
3JIEKTPUYECKOE COIMPOTHUBIICHHE, Pa3HOCTh moTeHimanos, JC, padora
TOKa, WHAYKIMS MarHuTHOro ToisA, cuia Awmmepa, cuna Jlopenia,
WHAYKTHBHOCTb KaTyIIKH, SHEPTHUA SJICKTPUYCCKOr0O MU MArHuTHOI'O noJiel
MEepUoJl M YacToTa KoyieOaHWH B KOJIEOATENbHOM KOHTYpeE, 3apsii M CHia
TOKa B TIPOLIECCE TapMOHMYECKHX OJEKTPOMArHUTHBIX KOJICOAHMIA,
(OKyCHOE pAcCTOSIHHE W ONTHYECKas CHJla JIMH3bI, NP ONUCAHHH
IIpaBHUJIbHO TPAKTOBAThb (1)I/I3I/I‘-IGCKI/II\/'I CMBICJI HCIIOJIb3YCMBIX BCIIWYHUH, HUX
0003HAUYEHUA U €IUHUIIBI; YKa3blBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JIaHHYIO
(hU3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU

11.5

OnuceiBaTh M3YyYCHHBIC KBAHTOBBIE SIBJICHUS M TPOIECCHI, HCIIONB3YS
(bu3uYecKre BETUYNHBI: CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JITTMHA BOJIHBI
M YacToTa CBeTa, DHEpPrus M UMIyJIbCc (OTOHA, MEpHUoi MoJypacnana,
SHEPTUsI CBS3W ATOMHBIX SJIep; MPU OMHCAHWUU TPABWIBHO TPAKTOBATH
(bUBUYECKUI CMBICIT UCTIONIB3YEMBIX BEITUYMH, X 0003HAUCHUS U €TUHUIIBI;
yKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOUINE JaHHYIO (U3NYECKYIO BEIUYHMHY C
JpYTMMHU BETMYUHAMU, BBIYUCIIATH 3HaYCHUE (PU3NUECKON BETHUUMHBI

11.6

AHanu3upoBaTh GU3NYECKUE MPOLIECCHI U SABJICHUS, HCIIONb3Ysl (PU3NUECKHe
3aKOHBl W MPUHOMIBL: 3akoH OMa, 3aKOHBI TOCJIEIOBaTEeNIbHOTO U
NapajuiebHOTO COEIMHEHNUS TPOBOIHUKOB, 3akoH J[koys — JIeHna, 3akoH
AJICKTPOMArHUTHON WHAYKIIMH, 3aKOH MPSIMOJUHEHHOTO pPAaCIPOCTPAHCHHS
CBETa, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHHE
OiHmreiiHa g (GoTodddekra, 3aKOH COXpaHEHUS DSHEPTUH, 3aKOH
COXPAaHEHHUsl MMIYJIbCa, 3aKOH COXPAHEHUS D3JEKTPUYECKOTO 3apsna, 3aKOk
COXPaHEHHs MacCOBOTO YHWCIa, MOCTyJaThl bopa, 3aKOH pajrO0aKkTUBHOTO
pacmazia; mpu 3TOM pa3inyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpAKEHHWE U yCIOBUS  (TpaHMIBI,  00JIacTH)
IPUMEHUMOCTH

OHpeHeHHTL HaIllpaBJICHUC  BCKTOpa HHAYKIOHU  MArHuTHOI'O 10JIA
IIpOBOAHHKA C TOKOM, CHJIbI AMnepa M CHUJIBI HopeHua

11.8

CTpouTh W ONUCHIBATH M300pa)KEHHE, CO3/JaBAEMOE IIOCKUM 3EpKaJIoM,
TOHKOM JTUH30U

11.9

BBINONHATE 3KCIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHUHA U
MIPOLIECCOB C UCMOJB30BAaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUN; IPU ATOM
¢dbopMynupoBath mpobieMy (3a7ady) U TUNOTE3Y YYEOHOTO SKCIEPUMEHTA
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 00OPYAOBaHUS, MPOBOIHUTH OIBIT
1 (GOPMYJIUPOBATH BBHIBOJIBI

11.10

OCYI_I_ICCTBJ'ISITL NpsAMbIC U KOCBCHHLIC HN3MCPCHUA (bH3quCKHX BCJIIMYHH,

M

1

IPU 3TOM BBIOMpPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHHUs] U HCIOJIb30BATh




W3BECTHBIE METO/IbI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHUMOCTH (DPM3WYECKHX BEJIMYUH C HCIOJIH30BAHUEM
NPSMBIX M3MEPEHHUH; MPH TOM KOHCTPYHPOBATH YCTAHOBKY, (PHMKCHPOBATH
pe3yabTaThl TONXYYEHHOW 3aBHCUMOCTH (M3WYECKUX BEIWYMH B BHUJE
TaOuIl U TpaUKOB, 1eIaTh BBIBOJBI IO PE3YJIbTaTaM HCCIICJOBAHUS

11.12

CobmrogaTh mpaBmiia 6€30MaCHOTO TPY/la IPH MPOBEICHUN UCCIICIOBAHNI B

paMKax  y4yeOHOro  HKCIIEpUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKOW U
HpOCKTHOfI ACATCIIBHOCTH C UCITIOJIb30BAHUEM U3MCPUTCIIbHBIX yCTpOﬁCTB )51

1a060paTOpHOTO 00OPYIOBAHHSI

11.13

Pemate pacu€tHpie 3amauM C SBHO 3aJaHHON (DU3UYECKON MOJEIBIO,
I/ICHOJ’II)3y5I (1)I/I3I/I‘-IGCKI/IG 3aKOHBI U HpI/IHHI/IHI)I; Ha OCHOBC aHaJIn3a yCJ'IOBI/Iﬂ
3a1a4u BI)I6PIpaTB (1)I/IBI/I‘ICCKYIO MOJ€CJIb, BBIACIATH (1)I/I3I/I‘~I€CKI/I€ BCIIMYNHB]
n ¢opMynbl, HeoOXoauMble Al €€ pellieHus, NMPOBOAUTH pacuérbl U
OIICHUBATH pCaJ'II)HOCTI) HOJ'Iy‘IGHHOFO 3HAUYCHUSA (1)I/IBI/I‘I€CKOI\/'I BCIIMYHNHBI

11.14

Pemrate KaueCTBEHHBIE 3a/1a4u: BBICTPANBATh JIOTUYECKH
HEMPOTHBOPEUYUBYIO IEMOYKY paCCYXICHHM C ONOpOHM Ha H3y4YCHHbIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS

11.15

Ucnonp3oBath  mpu  pemieHud  y4eOHBIX  3aJad  COBpPEMEHHbIE
MH(OPMALlMOHHBIE  TEXHOJOTMU  JUIsl  TIOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEpPIpPETallud M TPEACTaBIEHUS y4yeOHOW U Hay4HO-TOMYJISpHON
nH(poOpMalMK, TOJTYYEHHOH U3 Pa3IWYHbIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOIyYaeMyI0 HHPOPMAIUIO

11.16

OOBSCHATH TNPUHIMMBI JEHCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHS HUX O€30IacHOr0 UCMOJIb30BaHUS B
MMOBCEIHEBHOM JKU3HU

11.17

[IpuBouTE MpUMeEpPHI BKIIaAa POCCUNHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBICHEHHE IMPOLECCOB OKPYKAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonb30BaTh TEOpETHUECKUE 3HAHUS 10 ()U3UKE B IMOBCETHEBHOM KU3HU
sl o0ecriedeHus: 0€30MacHOCTH TIPH  OOpaIllleHWH ¢ TMpudopaMu U
TEXHUYECKUMHU YCTPOWMCTBAMHM, JUIS COXPAHCHHUS 3J0POBBS U COOIIOIACHUS
HOPM 9KOJIOTUYECKOTO IMOBEICHUS B OKPYXKAOIIEH cpelie

11.19

PaGorate B rpymime C BBIOJHEHUEM PA3IWYHBIX COLIMATIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIBI, PAlMOHAEHO PacpeeNaTh 00I3aHHOCTH U
IUTAHUPOBATh JIEATENHHOCTh B HECTAaHAAPTHBIX CUTYallUAX, aJIeKBaTHO
OLICHMBATh BKJaJ KaXJOr0 U3 YYaCTHUKOB TPYINIbl B pEIICHUE
paccMaTtpuBaeMoii mpoOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon Koa nposepsiemoro

pasaejia JJEMCEHTA

OU3NKA 1 METOAbI HAYYHOI'O I[TIO3HAHUA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

1.1

®usuka — Hayka O mnpupoae. HaydHbie MeTOAbI
IIO3HaHUA OKpy>Karouiero mupa. Pois skcriepuMenTa
U TEOpUHM B IIPOLIECCE TO3HAHUSA MPHUPOABL.
DKCHepuMEHT B PU3UKeE

1.2

MonenupoBanue bu3nveckux  SBJICHUI u
npoueccoB. Hayunbie runore3sl. ®dusnueckue
3aKOHBI W TeOpHUH. ['paHMIBI NPUMEHUMOCTH
¢usnyeckux 3akoHOB. IIpMHIMI COOTBETCTBHSL.
Ponmp u wmecro ¢usuku B  (QopMHUpPOBAHUU
COBPEMEHHOM  HAy4YHOM  KAapTUHBI  MHUpa, B
MPAKTHYECKOH 1eATeIbHOCTH JIFOIei

MEXAHHKA

##HPari#KUHEMATHKA

2.1.1

Mexanuueckoe NBIDKCHHUE. OTHOCUTEILHOCTD
MexaHnyeckoro nBrmxkeHusa. Cucrema oTcdéra.
Tpaexropus

[lepemenienrie, CKOpOCTb (CpeAHSsI  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepHabHOM

TOUYKH, UX NPOEKLUHUU HA OCH CUCTEMbI KOOPIWHAT.
Clo)eHne nepeMenieHuid U CII0KEHUE CKOPOCTE

2.1

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSIMOIMHEWHOE
IBUKEeHHE. ['pa@uku 3aBUCHUMOCTH KOOpAMHAT,
CKOPOCTH, YCKOpEHHUs, IMyTH U TepeMelIeHUs
MaTepuaIbHOU TOYKU OT BpEMEHHU

CBoOoaHoOe magieHue. Y CKOpeHre cBOOOHOTO
majgcHus

2.1.5

KpuBonuneiinoe JBUYKEHUE. PaBHOMeEpHOE
JBU)KEHUE MAaTEPUAIBHOM TOYKH 0 OKPYKHOCTH.
VYrnoBasg CKOpOCTb, JMHEWHass CKOpocThb. Ilepuon u
yacTtoTta. L{eHTpocTpeMuTensHoe yCKopeHue

TexHuueckue YCTpOﬁCTBaI CIIMAOMCETP, ABUKCHUC
CHapsA 0B, HCIIHBIC U PCMCHHBIC IICPpEaavIn

2.1.7

[Ipaktuyeckue paboThl. M3MepeHHe MIHOBEHHOM

CKOpPOCTH. HccrnenoBaHne COOTHOIICHUS MCKIAY




My TSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIEIOBATEIbHBIE PABHBIC MPOMEKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JBMKEHUU C HavYaJIbHOU
CKOPOCTBIO, pPaBHOW Hyr0. M3yueHue NIBMKEHUS
HIapuKa B BS3KOW XKUIAKOCTH. M3ydyeHue IBHKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIIEHO

2.2

#itPart## IUHAMUKA

2.2.1

[Ipunnun otHocutensHOcTH ['aymnes. IlepBwiid
3akoH HprotoHa. IHepuuanbHble CUCTEMBI OTCYETA

222

Macca tena. Cuna. [IpuHiun cyneprno3unuu cui

223

Bropoii 3akoH HproTOHA 1711 MaTepUAIBHOM TOYKH B
uHepuuaiabHoi cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepualIbHbIX TOYEK

224

3akoH BceMHUpPHOTO TsaroTeHus. Cuia TKECTH.
[lepBas kocMu4eckasi CKOpocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIb’)KeHUSI M cuia TpeHus mnokos. Koadduument
Tperus. Cuia CONpPOTHUBIIEHUS MPU JBUKEHUU TeNd
B JKMJIKOCTH WJIU ra3e

2.2.7

[ToctynarensHoe ©W  BpamIaTeIbHOE  JIBHIXKCHHE
a0COJIIOTHO TBEPAOTO Tea

2.2.8

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpalicHU.

[1neyo cunbl. YcmoBusi paBHOBECHS TBEPJOTO TEJa B
NCO

229

Texunaeckue YCTpOﬁCTBaZ MNOAUIMITHUKH, IBUKCHUC
HCKYCCTBCHHLIX CIITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3yueHue ABMIKCHUS
Opycka IO HAKJIOHHOW TUIOCKOCTH TOJ ACHCTBHEM
HECKOJIbKMX cuil. McciaemoBaHue 3aBHCHMOCTH CHIT
YOPYrOCTH, BO3HHMKAWIIUX B JedopmMupyemon
NpYyKHUHE U PE3UHOBOM 0O0paslie, OT BEITUYHUHBI UX
nedopmarun. MccnenoBanue ycloBHl paBHOBECHS
TBEPIOTO TeJIa, UMEIOIIETO OCh BpaIICHUS

23

###HParf##3AKOHDBI COXPAHEHNA B MEXAHUKE

23.1

I/IMHyJ'IBC MaTepHaanoﬁ TOYKH, CHUCTCMBI
MaTCpPHUAJIbHBIX TOYCK. I/IMHy.]IBC CHJIBI U UBMCHCHHC
HUMITYyJIbCa TCJIa

232

3akoH coxpaHeHus umnyibsca B MCO. PeaktuBHOE
JBUKECHHE

233

1

PaGora cuiiet




234

MorHocTh CHIbI

235

Kunernueckass »5SHeprusi MaTepHAIBHOM  TOYKH.
TeopeMao KUHETUYECKOU SHEPTUH

2.3.6

[TorenumaneHas sHeprud. [loTeHIManbHas SHEpPrus
YIpYyro nehOpMUPOBAHHOM MpY>KUHBI.
[ToTennmanbHas SHEPTUs Teaa BOJIU3U TOBEPXHOCTH

3eMin

2.3.7

[loTeHunanbHble W HEMOTEHLMAIbHBIE CUIIBL. CBS3b
paboThl HENOTEHLUHUAIbHBIX CHUJI C H3MEHEHUEM
MEXaHUYECKOM HHEpruu CUCTEMBbl Tel. 3aKOoH
COXPAHEHUSI MEXaHUYECKOU SHEPTUU

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

TexHu4eckue  yCTpOMCTBA:  JBWIKEHUE  PaKeT,
BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

2.3.10

[TpakTrueckue paboThl. M3yueHnue cBsizu CKOpocTei
TeJl MpU Heymnpyrom ypape. McciepoBaHue cBsizu
paboThl CWJIBI C W3MEHEHHEM MEXaHHYECKOU
SHEpPruu Tena

3 MOJIEKVYJIAPHAS ®U3NKA U TEPMOJINMHAMUKA
#i#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUU

OcHoBHbBIE MTOJIOKEHHS MOJIEKYJIAPHO-

311 KMHETUYECKO Teopuu. BpoyHOBCKOE JBHIKEHHE.
Huddysusa. Xapakrep IBHKEHUS U B3aUMOACHCTBUS
YacTHI] BEIIECTBA
Mogenu CTpOeHMSI Ta30B, KUJIKOCTEH U TBEPIBIX

3.1.2 TeJI U OOBSICHEHHWE CBOMCTB BEIECTBA HA OCHOBE
3TUX MOJEJIEN

113 Macca MOJIEKYIIL. KonnuectBo BEIIECTBA.

o [MocrosiHHas ABOraapo

31 314 TemmmoBoe  paBHoBecue. Temmeparypa u €€

n3Mmepenue. lllkana remneparyp Llenbcust
Mogens uaeanbHoro rasa. OCHOBHOE YpaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU HICATBHOIO
raza
AOcomtoTHas TeMIieparypa Kak Mepa CpeaHei

3.1.6 KUHETUYECKOM OJHEPrMU  TEIUIOBOTO  JIBUIKEHUS
yactul rasa. lllkana remneparyp KenbBuna

317 VYpaBuenne Kianeiipona — MenzaeneeBa. 3akoH
JlanbToHa

318 I"azoBbIe 3ak0HBI. M30mpOLIECCHI B MEAaTBHOM ra3e ¢

INOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCPMaA,




u30xo0pa, n3obdapa

3.1.9

TexHuuecKkue ycTpoicTBa: TepMOMETp, OApOMETP

3.1.10

[IpakTrudeckue paboTel. MI3mMepeHre Macchl BO3yxa
B KJaccHOM KomHare. McciienoBaHuEe 3aBUCUMOCTH
MEXKJly [apaMeTpaMu COCTOSIHUSL PAa3pEKEHHOIrO
rasza

3.2

OCHOBbI TEPMOJAMNHAMUKN

3.2.1

TepmoanHaMuueckas cucrema. BryTtpennss
SHEPrus TEPMOAMHAMHUYECKON CHCTEMBI M CIIOCOOBI
€€ U3MEHEHUS

322

KomngectBo TemnoTel u  paborta. BHyTpeHHSS
JHEPrusl OJHOATOMHOIO UCAIBHOIO ra3a

323

Bumgst TeTIoNepeIavn: TETJIONPOBOAHOCTb,
KOHBEKIIMsA, H3JIydyeHue. TermmoéMKOCTh  Tela.
VnaenrHasgd  TemI0éMKOCTH  BemmecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIUIONEepeaayde

3.2.4

IlepBblii  3akoH TepmonvHaMuKU. IIpumeHeHne
IIEPBOr0 3aKOHAa TEPMOJUHAMHMKH K HM30IIPOLIECCaM.
['padmueckas nnTepnperanus paboThl raza

325

TenoBbie MAaIlIUHEI. [TpunIMTIBI NEUCTBUSA
TeroBbIX MamuH. [IpeoOGpa3oBanus sHepruu B
TeIyIOBbIX MamwuHax. Koaddumuent mone3noro
nerictus (nanee — KI1J1) TerumoBoit mamuasl. Lkt
Kapno u ero KII/]

3.2.6

Bropoii 3akon TepmomuHamuku. HeoOpaTtumocTh
IPOLECCOB B Mpupoze. TemioBble IBUTATEIH.
DKOJIOTHYECKHE MTPOOIIEMBI TETJIOOHEPTreTUKU

3.2.7

TexHUYeCcKue yCTpPOMCTBA: JBUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIBHUK, KOHIUITHOHED

3.2.8

[Ipaktuueckne paboTel. WM3mepeHHe yaenbHOM
TEIUIOEMKOCTH

33

##HPari## Al PEIATHBIE COCTOSHM A BEIHECBA. ®A30BbIE

I[TEPEXO/IbI

3.3.1

[TapooOpa3oBanre u kouaeHcauus. lcmapenue wu
KUTIEHUE. YJienbHas TemIoTa mnapooOpa3zoBaHUs.
3aBUCHMOCTh TEMIIEPATYPbl KUTICHUS OT AaBJICHUS

332

AOGCOmIOTHAs M OTHOCUTENNbHASI BIAXKHOCTH BO3yXa.
Haceiiennsiin map

333

Teépnoe Ttemo. Kpucramnuueckue u amopgHble
Tena. AHM30TPONHUS CBOMCTB KpucTayioB. JKuukue
Kpuctayibl. COBpeMEHHbIE MaTEPHUAIIBI




[lnaBnenue m kpucraymuszauus. YJedbHas TEIIOTa

334
ruiaBieHus. CyOnmumarius
335 YpaBHEHHE TEIUIOBOTO OamaHca
Texuuueckue YCTPOMCTBA: TUTPOMETP u
136 IICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU IOIYUECHUS
o COBPEMEHHBIX  MarepuaioB, B TOM  YHCIEC
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOT MU
337 [IpakTuueckue pabotel. I3MepeHue BiIaXHOCTU
o BO3/yXa
4 DJIEKTPOAMMHAMUKA
##HPart#H#IJIEKTPOCTATUKA
411 DnekTpu3amus  Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHJIA DJICKTPHIECKHUX 3aPsI0B
4.1.2 [IpoBOAHUKY, AUIIEKTPUKHU U TTOTYIIPOBOJHUKHU
4.1.3 3aK0H COXpaHEHHS JICKTPUUECKOTO 3apsiaa
4.14 Bzaumonaeiicteue 3apsaaoB. 3akon Kynona
DIeKTpruYecKoe oJIe. Hampsx€nHoCTb
4.1.5 3JIEKTPUYECKOro mnois. I[IpuHomMn cyneprno3unum.
JIuHuy HanPsHKEHHOCTH JEKTPUUYECKOTO MOJIS
416 Pa6ora cui 3JEKTPOCTATUYECKOTO TIOJISL.
o [Motenuuan. Pa3HOCTh MOTEHIIMATIOB
4.1 [IpoBOAHMKM ¥  JUAJNIEKTPUKU B  IOCTOSHHOM
4.1.7 AIIEKTPUYECKOM noJe. JuanekTpudeckas
IIPOHUIIAEMOCTh
OnekTpoéMKkocTh. KoHaeHcatop. DJIeKTpOEMKOCTD
4.1.8 IJIOCKOTO KOHJIEHCATOpa. JHEpPrus 3aps>KeHHOTo
KOHJIEHCATOopa
TexHuueckue YCTpOMCTBA: 3JIEKTPOCKOTI,
419 3JIEKTPOMETP, 3JIEKTPOCTATUYECKAs 3allnTa,
o 3a3eMJICHHE  OJJIEKTPOnmpuOOpoB,  KOHAEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTED
4110 IIpakTnueckue paboTHI. H3mepenne
o JIIEKTPOEMKOCTH KOHIEHCATOPA
HHHPar##HITOCTOSIHHBIM DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEAX
VYcnoBus CyILIECTBOBaHUS MOCTOSIHHOTO
421 INEKTPUYECKOro ToKa. Mcrounnku Toka. Cuna Toka.
4.2 [TocTossHHBIN TOK
422 Hanpsokenne. 3akon Oma i1 ygacTka Lienu
423 DIEeKTpUYECKOe COIIPOTHUBJIEHHUE. VYnensHoe

COIIPOTUBJICHUEC BCIICCTBA




4.2.4

HOCH@I[OB&TGJIBHOC, napajjiCjbHOC, CMCIIAHHOC
COCAMHCHUC IPOBOJHUKOB

4.2.5

PaGora snektpudeckoro Toka. 3akoH Jlxoyns —
Jlenua

4.2.6

MOIIHOCTB 3JEKTPUUECKOTIO TOKA

4.2.7

anekTponBkymas cwia (mamee — DJC) w
BHYTPEHHEE CONPOTHBJIICHHEC HCTOYHHUKA TOKa.
3akoH Oma TUTSt MOJIHOM (3aMKHYTOM)
anekTpudeckoi renu. Kopotkoe 3aMbikaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIABIX METAJIIOB.
3aBUCHUMOCTb  CONPOTUBIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIpOBOIUMOCTb

429

Onektpuueckuid TOK B  Bakyyme. (CBoiicTBa
JJEKTPOHHBIX ITy4YKOB

4.2.10

[TomympoBomauku. CoOCTBEHHass W TpPUMECHas
IPOBOJAUMOCTb MOJYNpPOBOAHUKOB. CBoOiCTBa p-n
nepexoja. [loxynpoBoaHUKOBBIE TIPUOOPHI

4.2.11

DnexTpuyecKkuit TOK B DJIEKTPOJIUTAX.
DIIEKTPOJIUTHYECKAS] TUCCOIUALINS. DIEKTPOITU3

4.2.12

DNIeKTpUYeCKUil TOK B ra3zax. CaMOCTOSITEbHBIA WU
HECAMOCTOSITEIbHBIN  pa3psia. Pas3ivuHble THUIBI
CaMOCTOATENIBLHOTO pa3psana. Monuus. [nazma

4.2.13

TexHuueckue ycTpOWCTBA: aMIEPMETP, BOJBTMETD,
peocTaTt, UCTOUYHUKU TOKAa, 3JIEKTPOHArpeBaTebHbIC
npudopHlI, 3JIEKTPOOCBETUTENBHbIE puOopHI,
TEPMOMETpP COINPOTUBICHUS, BaKyyMHBIH JHOI,
TEPMHUCTOPHI u (hoTOpe3ucTopsl,
MOJIyTIPOBOTHUKOBBIN U0/, TalbBaHUKA

4.2.14

[IpakTuueckne paboTel. M3yueHune CMenaHHOTO
COETMHEHUS PE3UCTOPOB.

M3mepenne DJIC  uCTOYHMKA TOKAa U €ro
BHYTPEHHETO COTIPOTHUBIICHUSI. Habmonenue
AEKTPOIHU3a

11 KIIACC

Kon
pa3jiena

4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUSA

OJIEKTPOAMMHAMUKA

4.3

##HPari#M AT HUTHOE ITOJIE. DJIEKTPOMATI'HUTHA S UHAY KN A




ITocTositHHEIE MAarduThbl. B3aumonelictBue

4.3.1 MIOCTOSTHHBIX MATHHUTOB
MarnutHoe mnone. BeKTop MarHUTHOM HMHIYKIIHH.
432 [IpuHnun cynepnosunuu. JIMHUM MarHUTHOMN
e uHayKuu. KapTrHa TMHUNA MarHuTHOM MHAYKUIHUH
TOJISI IOCTOSTHHBIX MarHUTOB
MarnuTtHOE 1oJ€e NPOBOJHMKA C TOKOM. KaprtuhHa
JUHUW TOJS JJIMHHOTO TPSIMOTO TPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHMKA, KATYLIKH C
TOKOM. OneiT  Opcrena. BsanmoneiictBue
MIPOBOJTHUKOB C TOKOM
434 Cunia AMriepa, e€ MOJTyJib U HalpaBJiEHUE
Cuna Jlopenna, e€ Moaynb U HamnpaBieHHE.
435 JIBukeHue 3apsHKEHHOM 4acTHIbl B OAHOPOIHOM
MarHuTHOM mojie. Pabora cuisl Jlopeniia
4.3.6 SIBiIeHME DIIEKTPOMArHUTHON MHIYKIIUU
4.3.7 [ToTOK BEKTOpa MarHUTHOM MHIAYKIUU
438 OJIC wuHaykuuu. 3aKOH  AJIEKTPOMArHUTHOM
o uHayknun Oapasiest
Buxpeoe snektpuyeckoe nojue. 3JC uHayKInu B
43.9 MPOBOJAHUKE, ABWKYIIEMCS TMOCTYINATEIbHO B
OJIHOPOIHOM MarHWTHOM I10JIe
4.3.10 [TpaBuio Jlenua
4311 NunyktuBHOCTH. SBNeHHe camoumuaykuuu. IJ1C
o CaMOMHIYKIHH
4.3.12 DHeprusi MarHuTHOTO MOJI KaTYIIKA C TOKOM
43.13 DJIEKTPOMAarHuTHOE TOoJie
TexHudyeckue yCTpOMCTBA: MOCTOSHHBIE MAarHUTHI,
43.14 3JIEKTPOMArHUTHI, 3JEKTPOJIBUIaTEIb, YCKOPUTEIH
3JIEeMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS 11eYb
[TpakTiueckue paboTel. M3ydeHHe MarHUTHOTO
noJisi KaTylku ¢ TokoMm. MccrnenmoBaHue AeicTBUS
4.3.15 MOCTOSSHHOIO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  sBICHHUS  SJIEKTPOMArHUTHOM
UHAYKIUN
5 KOJIEBAHUA 1 BOJIHBI
##H#HPart#HMEXAHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEFAHU A
KonebatenbHas cucrema. CBoOOAHBIE KONEOAHMS.
5.1 5.1.1 I'apmonnueckue konebanus. Ilepuoxa, wacrora,
amIIuTyAa u gasza konebaHun
5.1.2 [IpyxvHHBIA MasgTHUK. MaTeMaTHYECKUN MasITHUK

{




YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnueckoen  ITUHAMUYECKOE  ONMCAHUE
K0JI€0aTeIbHOTO IBUKEHUS

[IpeBpamienue SHEpruM NpH TAPMOHUYECKHUX
Konebanusx. CBsA3p  aMIUTUTYABl  KoyeOaHWi
UCXOJTHOW BEJMYMHBI C aMIUTUTYAaMU KoJeOaHMiA
€€ CKOPOCTHU U YCKOPEHHUS

KonebarenbHbrit KOHTYP. CBobonHBIC
JIIEKTPOMArHUTHBIE KOJE0aHWS B  HICATHHOM
KOJIeOATEIbHOM ~ KOHTYpe. AHAJIOTHS — MEXIY
MEXaHUUECKUMHU " AJIEKTPOMArHUTHBIMH
kosjebanusmu. ®opmyna Tomcona

3akoH COXPAaHCHUA OHEpPTIrUun B nacaJIbHOM
K0JIeOaTeIbHOM KOHTYPE

BeIHYyX/1€eHHBIE MeXaHUYECKHUE Kosie0aHusl.
Pe3onanc. Pe3onaHcHas KkpuBasi. BbIHYyXJIeHHBIE
OJICKTPOMAariuTHLIC KoJ€e0aHusl.

[Tepemennblit Tok. CHUHYCOUAANBHBIN TEPEMEHHBII
TOK.

MOIHOCTP MEPEMEHHOr0 TOKA. AMIUIMUTYJIHOE W
JICUCTBYIOIIEE 3HAYEHNUE CUIIBI TOKA U HAIPSIKEHUS

5.1.10

Tpanchopmarop. IlpousBoacTBo, mepegadya u
norpebieHue INEKTPUYECKOM SHEPrHH.
OKOJIOTHYECKHE  PUCKU  TPH  HPOU3BOJACTBE
BIIEKTPUYECKON SHEPIuHu. Kynberypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPTUN B TMOBCEIHEBHOMN
KU3ZHU

5.1.11

Texuuueckue YCTpOMCTBA: cericmorpad,
ANEKTPUYECKUI 3BOHOK, JTMHUU AJIEKTporepeaay

5.1.12

[TpakTrueckue paboThL. Hccnenosanue
3aBHCHMOCTH MEpHOJIa MaJIbIX KoeOaHul rpy3a Ha
HUTH OT JJIUHBI HUTH W MacCel TIpy3a.
HccnenoBanre MNEPEeMEHHOTO TOKa B LEMU U3
MOCTIEIOBATENbHO COCAMHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpa
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#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHn4eckue BOJIHBI, YCIIOBUS
591 pacIpocTpaHeHusl. [epuon. CkopocTb
pacrpocTpaHeHus ¥ JUIMHA BoJHbI. [lonepeunsie u
IPO/I0JIbHBIE BOJHBI
591 ###HPar#t#  Untepdepenumss u  audpaxius

MCXaHHUYCCKHUX BOJIH




523

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa
tToHa. TemOp 3ByKa

524

DONEKTPOMarHUTHbBIE BOJIHBI. Y CIIOBUS HW3JIyUYEHUS
AJIEKTPOMArHUTHBIX BOJIH. B3auMHasg opueHTanus
BeKTOpOB E, B v B 31€KTPOMArHUTHOM BOJIHE B
BaKyyMe

5.2.5

CBolicTBa 3JI€KTPOMarHUTHBIX BOJIH: OTPa’KEHUE,
IIPEJIOMIIEHUE, HOJISIpA3ALUS, Tudpaknus,
uHTepepeHnrs. CKOPOCTh 3AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[Ikana smeKTpOMarHUTHBIX BOJH. lIpumeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I pagruocCBA3n u TCJICBUACHUA.
Paguonoxanus. OneKTpOMarHuTHOE 3arpsi3HEHUE
OKpYKaroIleu cpebl

5.2.8

Texnuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JMAarHOCTUKA B
TEXHUKE W MEAMIMHE, pajap, paguoNpUEMHHUK,
TeJEeBU30p, aHTeHHa, TenedoH, CBY-neun

53

#i#Par##HHOIITUKA

5.3.1

[IpsaMosiiHEtHOE  pacnpoCTpaHEHUE CBETa B
oaHopoaHOM cpexe. JIyu cBera

532

OtpaxkeHre cBeTa. 3aKOHbl OTPAKEHUS CBETA.
[TocTpoenne n300pakeHHit B IIIOCKOM 3€pKaJie

533

HpCJ'IOMJ'ICHI/IC cBeTa. 3aKOHBI IMPECJIOMIICHUA CBETA.
AOCONIOTHEIH ITOKa3aTeb IMPCIOMIICHUA

534

[Tonmnoe BHyTpeHHee oTpaxeHue. [IpenenbHblid
YTOJI TTOJIHOTO BHYTPEHHETO OTPAKECHHUSI

535

Hucnepcus ceera. CoxxHBIN cocTaB 06e10ro cBeTa.

LBeT

53.6

Colwuparonue ¥ paccewBaromye JIMH3bL. TOHKas
nuH3a. QDOKYyCHOE pacCTOsTHUE U ONTUYECKAs CHIIa
TOHKOH JuH3BL. [locTpoeHne wu300pakeHW B
coOMparoIIKX U paccenBaromux JInH3ax. dopmyna
TOHKOM JUH3EI. YBeJIMYeHHUE, JaBaeMoe JIMH30M

5.3.7

HpeI[CJ'ILI MMPUMCHUMOCTU FGOMeTqueCKOﬁ
OIITHUKH

53.8

Nutepdepennus ceta. KorepeHTHbIE HCTOUHUKH.
VYcnosus HaOIro1eHUS MaKCUMYMOB U
MUHMMYMOB B WHTEPQEPEHIIMOHHONH KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHHKOB




HMudpakmus  cBeta. [JudpaknuoHHas peméTka.
YcnoBue HaOIIOICHNS TIIaBHBIX MAKCUMYMOB TIPH

3:3.9 NaJCHAH  MOHOXPOMATHYECKOTO  CBeTa  Ha
TU(PPAKIUOHHYIO PEIETKY
5.3.10 [ongpu3zanus ceera
Texauueckue YCTPOMCTBA: OYKHU, aIyna,
5311 ¢oroamnmapar, POEKIIMOHHBIH ammapar,
o MHKpPOCKOII, ~ TEJECKOI, BOJOKOHHAs OITHKa,
TG paKIMOHHAs PELIETKA, MOISPO
[TpakTnueckue pabotel. M3mepeHue mnokazaTelns
5310 IPETOMJICHUS. HUccnenoBanue CBOWCTB

n3o00paxeHnii B nuH3ax. HabmropeHue nucriepcuy
CBETa

BJIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuiet MPUMEHUMOCTHU KJIACCUYECKOM
MexaHuKH. [locTynaTel T€OpHHM OTHOCUTEIBHOCTH:
WHBAapUAHTHOCTb MOXYJIA CKOPOCTH CB€Ta B
BaKyyMe, IPUHIIUIT OTHOCUTEIbHOCTH DWHIITEeIHA

6.2

OTHOCHUTENLHOCTD OJTHOBPEMEHHOCTH.
3amenyieHre BpEMEHU U COKPAICHHE JITTUHBI

6.3

DHEprusi ¥ UMITyJIbC CBOOOTHON YaCTHIIBI

6.4

CBA3pb MacChl C DHEPrue€d MW  HUMITYJIbCOM
CBOOOJIHOM YaCTUIIBI. DHEPTUs MOKOS CBOOOIHOM
YACTHILBI

KBAHTOBA ®U3UKA

7.1

##HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. @Dopmyna I[lmaHka CBs3M SHEpPruu
(GOTOHA C €ro 4YacToTol. DHEpPrusi M HMITYJIbC
dboToHa

OTtkpeiTHE U HccienoBanne Gotodddexra. OnbIThI
A.I'. CroneroBa. 3akonsl ¢potorddekra

VYpaBHenne OitHmTediHa a8 dorodddexra.
«Kpacnas rpanuma» ¢porodddexra

7.1.4

Hasnenue cera. Onwitel [1.H. JIeOenera

7.1.5

XUMHYECKOE NeHCTBUE CBETA

7.1.6

TexHnueckue yCTpOMCTBA: (boTo37EMEHT,
¢doToaTuuK, CONHEYHas 6aTapes, CBETOINON

7.2

CTPOEHME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa o
HCCIIEIOBAHUIO CTpoeHus aroma. [lnanerapnas
MOJENb aTOMa




7.2.2

IToctynarer bopa. M3nydyenwe u morniouieHue
(OTOHOB TpH TEpexo/e aroMa C OJHOTO YPOBHS
HEpruM Ha Apyroi. Buasl cnektpoB. Cnektp
YPOBHEW SHEPrUU aTOMa BOJIOPOIA

7.2.3

BosHoBbIe cBoiicTBa wactuil. Bosnnbl ne bpoiins.
KopmyckymsipHo-BontHOBOH ayanusM. [ludpakius
AJIEKTPOHOB Ha KPUCTAJLIAX

7.2.4

CroHTa"HHoe n BBIHYKACHHOC H3JIYUYCHHUC.
YCTpOHCTBO M IPUHIIUTT pabOTHI Jlazepa

7.2.5

TexHu4ecKue yCcTpoWCTBa: CHEKTPAIBHBIN aHAJIN3
(cTieKTpOCKOII), J1a3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6

[IpakTuueckue paboThLI. Habmonenue
JIMHEWYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

MeToanl HaOJIIOIEeHUS Hu perucrpanuu
3JIEMEHTAPHBIX YACTHUII

7.3.2

OTtkpriTHe paguoakTuBHOCTU. OMbITH Pe3epdopaa
M0 ONpPENENICHHI0 COCTaBa  PAJMOAKTHBHOTO
m3nyuenus. CpoiictBa anbda-, OeTa-, ramma-
u3nyyeHus. BivsHue paqnoakTUBHOCTH Ha KUBbIE
OpTraHU3MBbl

7.3.3

OTkpbITHE TIPOTOHA W HeWTpoHa. HyknoHHas
mozaenb siapa I'eizenOepra — MBaneHko. 3apsn
sanapa. MaccoBoe unciio sijapa. M3otomnsl

7.3.4

Anbda-pacnaz. DIEKTPOHHBIH W TIO3UTPOHHBIN
Oera-pacma. ["amMmMa-u3nyuyeHue. 3akoH
paZioaKTUBHOTO pacmnajia

7.3.5

DHeprust CBS3HM HYKIIOHOB B siipe. SIIepHbIE CHITBI.
HedexT macchr smpa

7.3.6

Snepuble peakiuu. JleneHrue u CUHTES sep

7.3.7

Snepnubiit  peakTop. TepMmosiiepHBIT  CHHTE3.
[TpoGrieMbl ¥ TEpPCHEKTUBHI SIEPHON SHEPTEeTUKH.
DKOJIOTUYECKHUE aCHEKThI SIAEPHON SHEPTreTUKU

7.3.8

:‘)HeMeHTapHBIe HaCTHUIIBI. OTKpBITI/IC MMO3HUTpPOHA.
CDyH,[[aMeHTaJ'IBHI)Ie B3aHMOJEHCTBUS

7.3.9

TexHudyeckue ycTpoWcTBa: JO3UMETpP, Kamepa
Bunbcona, siiepHblii peakTop, aToMHast 6omMba

7.3.10

[IpakTryeckue pabotel. MccnemoBaHne TpPEKOB
qacTuIl (110 TOTOBBIM (oTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro Heba. CosBe3nwsi, sipKUE 3BE3MBI,




IIJIaHCThI, UX BUANMOC ABUXKCHHC

8.2

Conneunas cucrema. IlnaHeTsl 3eMHON TpyIIIBL.
[InaHeThI-TUraHThl U UX CIYTHUKH, KApPIUKOBBHIE
mwia"eTsl. Mable Tena COJIHEYHOH CUCTEMBI

8.3

Conane, ¢orochepa u armochepa. ComHeqHas
AKTUBHOCTH

8.4

Ncrounuk sneprumn ConHua u 3BE37

8.5

3BE3/bI, WX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMmmeparypa, 150.4
B3aMMOCBS3b. JlMarpaMma «CneKTpaJIbHbIN KJIacc —
CBETHUMOCTBY. 3BE3 b1 TJIaBHOM
MOCJIEIOBATEILHOCTH.  3aBUCUMOCTh «Macca —
CBETUMOCTB» TSt 3BE3]1 TJ1aBHOU
MOCJIEA0BATEIbHOCTH

8.6

#H#Par##HBuyTpeHnee CTpOECHUE 3BE3.
CoBpeMEHHbIE TPEJCTABICHUS O MPOUCXOKIACHUU
U »BoJrrony CoJTHIIA | 3BE31. DTallbl )KU3HU 3BE3]

8.7

Mnineunsiii [lyte — Hama [Mamaktuka. CnupanpHas
CTpyKTypa ['aslakTuKu, pacupeaesieHue 3BE3 1, raza
u neutd. Ilonoxxenue u amwxenue ConHua B
["anakTuke. [Tnockas u chepudeckast moACUCTEMbI
lNanmaktuku

8.8

Tunel ranmakTuk. PanuoranakTMKd W KBas3apbl.
YEpHbIe ABIPHI B A/Ipax ralakTUK

8.9

Bcenennasa. Pacmupenue BceenenHoil.  3akoH
Xab6ma. Pazoeranne ranaktuk. Bo3pact u paauyc

Bcenennoii, Teopusi bonbmoro B3psiBa. Moaenb
«ropsiuer Beenennoi». PenukToBoe nsnydyeHue

8.10

Macmmrabnast CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnnie POOJIEMBI
aCTPOHOMUU




ITPOBEPAEMBIE HA EI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBLHON
IHPOI'PAMMBbI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpeboBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJIbTaTaAM OCBOECHHS
OCHOBHOI1 00pa3oBaTe/IbHON MPOrPaMMBbI CpeIHEro 0d111ero
oOpa3zoBanus

CpopMUpPOBAaHHOCTH YMEHHU paclo3HaBaTh (U3MUYECKUE SIBICHUS

(mporiecchbl) ¥ OOBACHATH UX HA OCHOBE M3YUYEHHBIX 3aKOHOB

Brnanenue ocHoOBomomaralOmuMu  (PU3MYECKHUMH  TMOHATHUAMH U

BEJIMYMHAMU, XapaKTEPU3YIOMUMHU (PH3UUECKUE TTPOLIECCHI

ChopMUpPOBAaHHOCTH yMEHUW MPUMEHATH 3aKOHBI KIACCHYECKON
MEXaHUKH, MOJICKYJISIPHOM bu3uKn u TEPMOJIMHAMHUKH,
AJIEKTPOJIMHAMHUKHN, KBAHTOBOM (DM3HWKHW JJIA aHadn3a U OOBSCHEHUS

SBJICHU MHUKPOMHPA, MAaKPOMHpPa U METaMHpa, pa3inyarh yCIOBUS

(rpanuIbl, 00J1aCTH) TPUMEHUMOCTH (PU3WYECKUX 3aKOHOB, TTOHMMATh
BCeOOImMiA xapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTH
WCIIOIB30BAHUS YACTHBIX 3aKOHOB;, aHAIM3UPOBATh (PU3MUECKUE
MPOLIECCHI,  WCIIONB3YyS  OCHOBHBIE  IIOJOKEHHWs, 3aKOHbl U

3aKOHOMECPHOCTH

ChopMHpOBaHHOCT YMEHHS pa3iIndyaTh YCIOBUS MPUMEHUMOCTHU

Moene PU3NIECKUX TEN U MPOIECCOB (SIBJICHH )

ChopmupoBaHHOCT, yMEHHS pellaTh pacyETHbIE 3aJayd C SIBHO
3aJlaHHOM W HEABHO 33JaHHON (PU3MYECKOW MOJENIbI0: Ha OCHOBAHHUH
aHaJlu3a YCJIOBHUA BbIOMpaTh (QHU3MYECKHE MOJENH, OTBEYarollne
TpeOOBaHUAM 3aa4uu, MPUMEHATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (pU3MYECKMX  TEOpUH  MPU  HCIOJIB30BAHUU
MaTeMaTHYECKUX METOJIOB PEIICHHs 3aJad, MPOBOAUTH pPacyEThl Ha
OCHOBAaHUU HMEIOIIUXCS JaHHBIX, AaHAIM3UPOBATh PE3YyJIbTaThl U
KOPPEKTUPOBATb ~ METOJAbl  pEHIeHUs C  Y4ETOM  IOJIYYEHHBIX

pE3yIbTaTOB

Pemate kauecTBeHHBbIE 3a/1a4M, TpeOyroliue MPUMEHEHHsS 3HAHUHA M3
pa3HBIX PaA3JENIOB HIKOJIBHOTO Kypca (HM3HMKH, a TaKKe HHTerpanuu
3HAHMUH W3 JpPYrMX IPEAMETOB €CTECTBEHHOHAYYHOI'O  ILIMKJIA:
BBICTpauBaTh JIOTMUECKYIO ILEMOYKY pacCyXACHMH C OINOpOH Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (pI/IBI/I‘-ICCKI/IC SABJICHUA




Bunanenue OCHOBHBIMHU METOAAMH Hay4HOI'0 IIO3HAHUS,
UCTONB3YyeMbIMU B (DU3MKE: MPOBOIUTH TMPSIMBIE M KOCBEHHBIE
u3MepeHus: (PU3NYECKHX BEIUYWH, BBIOMpas ONTHMAJBHBIN CIOCOO
U3MEPEHHsI U HUCIOJIb3Ysl M3BECTHBIE METOJbl OLEHKH IOIPEHIHOCTEU
U3MEPEHUI, MPOBOJUTH HCCIEAOBAaHUE 3aBHCUMOCTEH (H3NUECKUX
BEJIMYMH C UCMOJBb30BAaHUEM TMPSIMBIX HM3MEpPEHHUH, OOBSICHSITDH
NOJYYECHHBIE Pe3yJIbTaThl, UCIONb3Ysl (PU3MUECKUE TEOPHUH, 3aKOHBI H
HOHATHS, M JeNaTh BHIBOJBI; COOJIOAATH INpaBHiia OE30MacHOTO TPY/I
IIpY NIPOBEICHUU HCCIIE0BaHUIN B paMKaX Y4eOHOIO SKCIIEpUMEHTa U
y4e0HO-UCCIIEIOBATEILCKOM  JESITENIbHOCTHY € MCIOJIb30BaHHEM
UM(pPOBBIX  H3MEPUTENIbHBIX  yCTPOMCTB U JIaDOpaTOpPHOIO

o0opyIoBaHus

CpopMUpPOBAaHHOCT, ~ YMEHMM  aHAJIM3UpPOBaTh M OIICHUBATH
TIOCJIEICTBYS OBITOBOM M MPOM3BOICTBEHHOM JACATEIHPHOCTU YEIOBEKA,
CBSI3aHHON ¢ (DU3UYECKUMHU TPOIIECCAMH, C TIO3UIUH DIKOJIOTHUECKOU
0€30MacHOCTH; MIPEICTABICHUM 0 panroHaTFHOM
MPUPOJOTIONB30BAaHUM, a  TakKKe€  pPa3yMHOM  HCIIOJb30BaHUU
JOCTMKEHUM HAayKM W TEXHOJIOTUM IS JaJdbHEWILEro pa3BUTHUSA

4eJI0BEUYECKOro O0IIeCTBA

OBnageHue pa3IuyHBIME  criocobamu  paboTel ¢ uHOpMmarmein
(U3NYECKOTO  CONEpXKaHHS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHIA; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLIEHKH IOCTOBEPHOCTH MOTy4yaeMoi HHGOopMauu

10

ChopMUpPOBAaHHOCTH ~ YMEHHH  NPUMEHSTh  OCHOBOTIOJIATAIOIIUE
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUM U 3aKOHBI Il aHaluM3a W
00BsCHEHHST (PU3NUYECKHX TPOIIECCOB, MPOUCXOMAIINX Ha 3BE3NAX, B
3BE3MHBIX CHUCTEMax, B MEXKTaJlaKTHUECKOW Cpejae; JABHKCHUS

HeO€ECHBIX TeJl, BOJIIOLIMH 3BE31 U BeemeHnoit

1



HEPEYEHD 9JIEMEHTOB COAEPXAHUA, ITPOBEPSAEMbIX HA
EI'D 110 ®PU3UKE

Kon
pasnena/
TeMbI

Kon
3JIeMeHTa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUS

1

MEXAHUKA

1.1

KMHEMATHKA

Mexanndeckoe JBHOKCHUC. OTHOCUTEIFHOCTD

MEXaHHUYCCKOI'0O JIBHKXCHNA. Cucrema orcuéra

MarepuanbHas TOUKA.

Eé& pamiryc-BekTop:
Flt)=(xlz) e ) =(t)),

TpaeKTopIId,

TPacKTOop

IepeMelIcHIIE:

AF =7 (t))—F(t)) =7, -7y =
= (Ax, Ay, Az),

myTb.

CroxeHIe HE[}EMEII[EHIIfIZ

Ny =4, +4,

CkopocTh MaTepUuaIbHOU TOUKHU:

Ax , . ,
v o=— =X,, aHaJIoIm4HO v, =V, U.=C
r—=0

=y -

CroKeHHe CKOpPOCTell: 0, =0, + 0, -

Brruncienue NEpCMCIICHUS U ITYTU MaTepHaHBHOﬁ

TOYKHU IIPU HpSIMOJ'IHHCfIHOM JABHMXKCHHH BAOJIb OCH X I1IO




rpaduKy 3aBHCUMOCTH Vx(t)

. _ Ao .,
‘VexkopeHIle MaTepHanbHOIl TOIKIL: d = — =y'= [‘-’7;- .a_.a.
At '
1.1.4
'&L:: | Vor ' e
a=—= =(v,),". aHamorIHO a, = (v, ]r; a =(v.)
ars0
PaBHOMEpPHOE IPSIMOJIMHEWHOE ABUKEHUE:!
x(t) =xg + Uy t

x(?)

0

+
1.1.5

ox

v, (t) — vg, = const




(®)

Ox

const

PaBHOYyCKOpEHHOE NPSAMOIMHENHOE IBHKCHUE:

x(t)=x,+ v, r+—ﬂr*'r
- 0 Ox ~

e

v (t)=u, +at

1.1.6 a. = const
215 .
L}JI Lﬁ.‘c - -'H.T [""’J ""’1]
IIpir OBIDKEHINI B OTHOM HaIIPABIEHHI IIYTE § =1 2.
CBoOoaHoe majieHre. Y CKoOpeHre CBOOOHOTO MaICHHS.
Vi o ﬁo
1.1.7 l

Yo

o

I[BI/I)KGHI/IC TCIa, 6pOH_IeHHOI‘O o1 YIJIOM O K TOPU3O0OHTY:

Xo

x




[.‘r{f} =X, Uyt =X +tU,cosa-f

3 ]

=.1'G+Ussinu-r—£

v (t)=uv, +gt=u,sino— gt

=0

o
Ll
g =-—g=const

1

{ur (t)= v, =v,cosa

KpuBonuneiinoe nBmxenue. [[BrxkeHne MatrepuaibHOM
TOYKH MO OKPY>KHOCTH.
VYrioBas v TMHEITHAsA CKOPOCTh TOYKH:

v=wR

oR

[Ipu paBHOMEPHOM ABUKEHUH TOUKH IO OKPY>KHOCTH
21

=——_=7
w T v

2




2o
. LleHTpOCTpEeMUTEIIBEHOE YCKOPSHHUE TOUKH:

nc

R
. [lonHOE yCcKOpeHHE MaTEPUAIBHON TOUKHU

Tsépnoe teno. IloctynarensHoe u BpalaTebHOE

JBHOXKXCHUC TBépI[OF O TCJl1a

1.2

JTMHAMUKA

1.2.1

HNuepuumaneueie  cucreMsbl orcy€ra. IlepBblit

Herorona. [Ipunnun otHocuTensHocTH [anunes

3aKOH

1.2.2

Macca tena. IImoTHOCTE BeliecTBa:




i~
[
<I3

A

Cuna. [IpuHIMn cyneprno3uuu Cui:

- N N

FpaBHOL[eﬁCTB =F+FK+..

paBHO/IEHCTB

1.2.3




1.2.4

Bropoii 3akon HproToHa: 1y MatepuasbHOM TOYKH B
NCO

F1 =maq




Ap = F At
A
p
F
At
npu
F = const
F
const
————
1.2.5 Fio o
Tperuii 3akoH Hpr0TOHA 1711 MaTepraIbHBIX TOYEK:
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1.2.6

3aKOH BCEMHUPHOTO TATOTCHHUS:
MEXY TOYCYHBIMU MacCaMH PaBHBI
mpm;
RZ

F=G

CHJIBI

MPUTSAKCHUS




Cuna tsoxectu. LleHTp TsbkecTu Tena. 3aBUCUMOCTh CHITBI

TSOKECTH OT BBICOTHI h Haa MNOBCPXHOCTHIO ILIIAHCTHI

panuycom RO:
_ GMm
T Ry + 1)

mg

(R
0

_|._
h)

GMm




Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

F
1.2.7 '
—kx
Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHHs CKOJbKEHHUS:
Ep =uN
F
™
1.2.8 -
uUN
Cuna TpeHHs MOKOS:
Ep, <uN
F




AN

UN
Koadduuument tpenus
[aBienue:
P=7
P
S
1.2.9
F
1
1.3 CTATHUKA
l
F
MOMEHT cuIIbl OTHOCUTEIBHO OCH BpAIIEHUS
M| = Fl, rae | — nevo cuibl
1.3.1

.

F




OTHOCHUTENILHO OCH, Tnpoxonsdmeid dyepe3 Touky O

HNEPIEHANKYIJISIPHO PUCYHKY

1.3.2

LlenTp macc Tena. LleHTp Macc CUCTEMBI MaTEpUAIIBHBIX

TOYECK:
7 miry + myry+. ..
Tim =
my +my+...
r
LM
m
1
+
m
2
+




B OOTHOPOJAHOM II0JIC TSXKCCTHU

(g = const)




g
const)
[IEHTP Macc TeJjia COBMAIAET C €0 IEHTPOM TSKECTH
VYcnoBust pasHoBecus TBEpaoro tena B UCO:
[M;+M, +...=0
1.3.3 -
|E+Fy+...=0
HHHParft#
3akon Ilackamnsa
#1.3.4
JaBaenue B )xuakocTH, mokosieics B M1CO:
p=po+pgh
p
#i##HPartt | P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
H#HHHPar#t#
#1.3.6
F




Apx

P
BBITCCH
b
€CJIH TeJIO M KuAKocTh nokosarcsa B ICO, to
E Apx = pryg VBbI’I‘eCH
F
Apx
rgV

BBITCCH

YcaoBue miaBaHus TEI

1.4

3AKOHbBI COXPAHEHN A B MEXAHUKE

HHHPart
#1.4.1

HNMnynsc MmaTepralbHON TOYKHU:

p=mv




HiHParf#
#1.4.2

HNmnynnbe cucteMsl TE:

p=p1t+p+..




HHHParH#
#1.4.3

3aK0H U3MEHEHHS U COXpaHCHU UMITYJIbCA:

B UCO

- -

Ap = A(pl +p2t... ) = FlBHeLLIHAt + FZBHeLUHAt+- -

A(
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FlBHeLUH + FZBHeuIH+- ..=0

1BHEIIH

2BHEILIH

PeaxtuBHOE JABHMOKCHUC

HHHPart
#1.4.4

F
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PaGora cuibl Ha MaJloM MNEpEeMCIICHUN:

A=|ﬁ'|-|ﬁf|-c05 a=F, - Ax
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MorHoCcTh CUIBL:

€CJIM 32 BpeMsI
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paboTa cuiIbl U3MEHSETCS Ha , TO MOIIIHOCTb CHJIbI
A4
P=— =F-v-cosa
Ay
Kunernueckast sHEpryust MaTepruagbHON TOUKH:
. mv?  p?
KUH — 2 - Zm
E
KHWH
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my




2m

3aKOH U3MEHEHUSI KHHETUYECKON YHEPTHUU CUCTEMBI

MarepuanbHbIX Touek: B MICO AEkuH = A1 + A2 + ...

1.4.7

[ToTeHnmanbHas SHePrus:

JJI1 IOTCHIHMAJIBHBIX CHJI

ImoreHy

2n0TeHI|

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTeHu




AE

TOTEHI]

[TorennmanpHas SHEPTrUs MAaTEPUATIBLHON TOYKHU B
OJTHOPOJHOM II0JI€ TSKECTH:

EHOTeHu = mgh

E

TIOTEHIT
mgh

[ToreHuunanbHast sHEprus ynpyro neopMUPOBAHHOTO

Tena:

£ kx?
MoTeHI, — 2

E

IOTCHIL




1.4.8

3aK0H U3MCHCHHS U COXpaHCHUA MEXaHUYIECKOMH

SHEPTUU:
Eiex = B + Emmm-.
B IICO AEyex = Aszcex HEMOTEHLL CHI
B IICO AE,:x = 0, eCII Agcex menoresm caz = 0

1.5

MEXAHNWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

["apMonnyeckue KoyieOaHWS  MaTepUaTbHOM  TOYKH.
Avmutyna u  ¢asza konebanmit. KuHemaTmdeckoe
OTHCaHUE:

x(f) = Asin( wr+o, ).

v =x.

a(f)=(v, ), =—o'x(f)=a +&'x=0,
I7I€ X - CMEIlleHHE U3 PaBHOBECHSI.
JlnHamMuueckoe OmucaHue:

ma, = —kx,
X




ma

. JTO 3HAYUT, YTO

—kx.

DHepreTnyeckoe  OmMHcaHWe  (3aKOH  COXpaHEHUS

MEXaHUYECKOM SHEPTHH):

CBs13b aMIUIUTY 1Bl KOJIEOAHUI CMEIIeHUs MaTepUaIbHOU
TOYKM C aMIUIMTyAaMH KojieOaHuil e€ CKOpocTH U

YCKOpEHUSI:

Upe =04, a__ =04

1.5.2

[Tepuon 1 yacTora KoJaeOAHMIA:

2 1

T = oe— /=

o v
[lepuon MAaJIBIX CBOOOIHBIX KoJIeOaHuil

MAaTEMATUYCCKOI'O MassTHHKA:

T=2n i

g
[lepron cBOOOTHBIX KOJIEOaHUH MPYKUHHOTO MasiTHUKA:




T=2m

m
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1.53

Bremyxnennsle konebanus. Pe3onanc. Pe3onancHas

KpHUBast

1.5.4

[lonepeunsle 1  mpojonbHble  BOJHBL. ~ CKOpOCTH

pacnpoCTpaHEeHHs U JJIMHA BOJHBI:

v
A=vl=—
v

Hutepdhepentius u qudpakius BOJIH

1.5.5

3ByK. CKOpPOCTb 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMOJANHAMUKA

2.1

MOJIEKYJISIPHA S ®PU3UKA

2.1.1

Mogenu cTpoeHusl ra3oB, XKUJIKOCTEH U TBEPABIX TeEIl.
[Iycte TepMmoauHaMuueckas cuctema (TelO0) COCTOUT M3

N oxnHaKoOBBIX MOJIEKYJ. Toraa KOJIMyecTBO BELIECTBA
N m

v=—=
Ny




rIe

— 4HcI0 ABOTajpo, m — Macca CUCTEMBI (Tena),




u
— MOJISIpHAs1 Macca BeIeCcTBa

2.1.2 TernnoBoe ABUKEHUE aTOMOB U MOJIEKYJI BEILIECTBA
2.13 B3aumopeiicTBue yacTHIl BELIECTBA
2.14 Huddyszus. BpoyHoBckoe nBuxeHne
2.1.5 Mopensb uneansHoro raza 8 MKT
CBsi3p MeXJy JaBlI€HHEM M CpeAHEW KHUHETUYECKOU
SHEPrueil  MOCTYMAaTEJbHOTO  TEIJIOBOIO  JIBUYKEHUS
MOJIEKYJI uaeanbHOro raza (ocHoBHoe ypaBHeHue MKT):
p L zni{m"u‘ 20z
= - o = — - = — - s
3 3 00 2 3
rae m0 — Macca OTHOW MOJIEKYJIBI,
N
n=—
%4
n
2.1.6 -
V
N
- KOHLIEHTPaLUs MOJIEKYJI
2.1.7 AbcomoTtHas Temnepatypa: T =t +273K
CBs3p  TeMIeparypbl ra3a CO CpEAHEH KHUHETHYECKOU
2.1.8 SHEPrueil MOCTYNaTEIBHOIO TEIUIOBOTO IBM)KEHUS €r0

MOJIEKYJI:
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2.1.9 VYpasuenwue p = nkT

MOIIGJIB HUACAJIbHOI'0 I'a3a B TCPMOANHAMUKE!

( Vpeererme Merreeera — Krareipora
| BeIpasKeHHE U1 BHYTPEHHEH JHepIHH

VpaBHeHHe MeHeneeBa — KianeiipoHa (mprMeHIMBIE }
3allHCI):

oV =""RT =vRT = NkT, p=PRL

2.1.10 K K

BripaeHne U1 BHYTPeHHell 3HepPIHH OHOATOMHOTO ILIEaT
raza (IpiMeHIIMEBIe (JOPMBT 3aIIIICH):

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

3akoH JlanbTOHA Uil JTaBJICHUSI CMECH Pa3peKEHHBIX
ras’os:

p=p1+p2t+..

=

2.1.11




2.1.12

W3ompomeccsl B pa3pekeHHOM Tra3e C IOCTOSHHBIM
quciaoM MOJEKyad N (C TMOCTOSHHBIM KOJHUYECTBOM
BEIIECTBA V):

n3zotepma (T = const): pV = const ,

nzoxopa (V = const):

p
- = t
T = cons
T
p
const
n3obapa (p = const):

V— t
T—COTIS




const

I'paduueckoe npeacraBieHue n3omnpoieccos Ha pV-, pT- ¥
VT- nuarpammax.

OO0BbeIMHEHHBIN Ta30BbIN 3aKOH:

pV .
T =cons

pV

const

JJIA IIOCTOAHHOI'O KOJIMYCCTBA BCIICCTBA V.

HacrlleHnsle 1 HEHACHIIEHHEIC Iaphbl. KauectBennas

3aBUCMUMOCTh IINIOTHOCTH MW JA4BJICHUA HACBIIICHHOI'O

2.1.13
mapa OT TemIepaTypbl, UX HE3aBUCHUMOCTh OT 00bEMa
HACBILEHHOI0 napa
BnaxnocTs BO3yXa.

2.1.14

OtHOCUTENbHAS BIaXKHOCTD:




Pnapa (T)

Prapa (T)

¢_

=

P

HachIIIapa

(D

napa

(D

HachlInapa

(D

mapa

Bl Puaceunnapa (T) - Puaceunnapa (T)
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W3meneHne  arperatHbIX ~ COCTOSSHMM — BEILECTBA:

211 WCTIapeHUe ¥ KOHACHCAIHS, KUTIEHUE KUIKOCTH
9116 W3meneHne  arperatHbIX ~ COCTOSSHUM — BEILECTBA:
o MUTABJICHUE W KPUCTAILTU3AIIHS
2.1.17 [IpeobpazoBanue sHEprHIH B (PA30BBIX MEPEX0aax
2.2 TEPMOJINHAMUKA
2.2.1 TemnnmoBoe paBHOBECUE U TEMIIEpATypa
222 BryTtpeHnHss sHeprus
Tennonepenaua kak crnocod H3MEHEHHs] BHYTpPEHHEH
223 sHeprun 0e3  coBepmieHus paboTel.  KoHBekIus,
TEIJIONPOBOAHOCTb, U3JIyYEHUE
KonaudecTBO TEMIOTHI.
VnenbHas TEIOEMKOCTH BEIIECTBA C:
Q = cmAT
224 0
cmAT
VY nenwpHas Terora napoodpazoanus L: O = Lm.
2.2.5 VY nenpHas TeruioTa miaBiaeHus A: O = Am.
VnenbHas TemioTta cropanus Tomimsa q: O = gm
DnemeHTapHas padoTa B TEPMOJIUHAMUKE:
A=pAV
2.2.6

PAV




Brruncnenue paboTsl mo rpaduky mpoiecca Ha pV-

JIuarpaMMe

[IepBblil 3aKOH TEPMOAVHAMUKH:

Q12 =AU + A1z = (U — Uy) + A

227 |4

U
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Annabara:
Q12 =0=A41; =U1 —Uz) =AUy,




Bropoit  3akon  TepmommHamuku.  HeoOpaTumbie

2.2.8
MIPOLECCHI
[Tpuniune! aeiictBus TemnoBbix MammuH. KITJI:
229 Y0 0w O
- ZHarp ZHAarp ZHarp
MakcumanbHoe 3Hauenue KITJI. [uxn Kapno:
Too T T
2.2.10 maxn =My, =———— =1-—22_
T marp T Harp
YpaBHEHHE TEIIJIOBOTO OajlaHca:
Q1+Q2+Q3+...=0
1
2.2.11




SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

DNeKTpu3aus Tea U e€ MPOABICHUA. DIICKTPUUYECKHUI
3apsa. JBa Buza 3apsga. DneMeHTapHbIN 2JIEKTPUYECKUI

3apsi1. 3aKOH COXPaHEHUsI AIEKTPUUECKOTO 3apsijia

B3aumoneiictBue 3apsaoB. ToueuHbie 3apsiibl. 3aKOH
Kymnomna:
B OJIHOPOJIHOM BEIIIECTBE C JUAICKTPHUCCKOM

IIPOHUIIACMOCTEBIO

q,

F=ﬁ'|{?1|-|,q: _ 1 _|"i"1|'1
¥ 4neg, i

9J'ICKTpI/ILICCKOG none. Ero pelictBue Ha QJICKTPUYICCKUC

3apsiabl

HaHpH)I(éHHOCTL QJICKTPHUYCCKOI'O ITOJIA:

-

. F

qnpoGHbIﬁ




TPOGHBIit

ITone Toueunoro 3apsaa:

q
Er=kr—2




OAHOPOJHOC ITOJIC:

E = const.

const.

KapTunbl TUHUI HAIPSHKEHHOCTH 3TUX MOJIEH

HOTeHI_[I/IaJ'IBHOCTB OJICKTPOCTATHUYCCKOI'O IT0JIA.

Pa3HOCTb MOTEHIMAIOB M HANPSIKCHHUE:
A1z = q(P1 — ¢2) = —qAdp = qU.

q(¢




qU.

HOTGHHI/IaJ'II)HaSI SHEPru 3apsja B 3JICKTPOCTATUHYCCKOM

I10JIC:
W=q¢
r
q¢
A=—AW
:
—AW

IloTenuuan QJICKTPOCTATHUYICCKOI'O TTOJIA:

¢_Y
q

-




CBsi3b HaprDKéHHOCTI/I oJisi U pPasHOCTHU NMOTCHIHAJIOB

JUISL OTHOPOAHOTO AeKkTpocTatudeckoro noisi: U = Ed

[IpuHOUI Cynepno3uy JIEKTPUYECKUX TTOJICH:

E:E1+E2+,¢:¢1+¢2+




1
+
2
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[TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJI€.
VYcnoBue paBHOBeCHS 3apsAA0B: BHYTPU IPOBOJAHUKA
Et=0
E
3.1.7
1
0
, BHYTPH U Ha TIOBEPXHOCTH MPOBOJHHKA (@ = const
318 JdnexTpuKu B AIEKTPOCTATUYECKOM ToJIe.

I[I/IBJ'ICKTpI/I‘leCKaH IMPOHULACMOCTD BCIICCTBA €




Konpnencarop. DneKTpoEMKOCTh KOHIEHCATOPA!
q

C==
U

DIIEKTPOEMKOCTh TJIOCKOTO KOHIEHCATOpa:
egyS

C=——=¢Co

&€




eC

3.1.10

Hapannenbﬂoe COCAMHCHNEC KOHACHCATOPOB:

q=q1+@+..., 0 =U; =..., Gapan — G + (3 +. ..

N




Tapaun

ITocnenoBaTenbHOE COCIUHEHUE KOHZACHCATOPOB:

U:U1+U2...,ql=qZ =y
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3.1.11

9Hepl“I/I$I 3ap}I)KeHHOFO KOH,Z[eHcaTOpaZ
_qu CU? B q°
€T 27 2 T 2C
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3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cwnia Toka:
7=2q
Ar|,, 0

TTocTostaHEII TOK: I = const

Jns mocrosiHHOTrO TOKA q = It

322

VYcnoBus cymecTBOBaHUS IEKTPUIECKOTO TOKA.
Hanpsoxenne U u OJIC E

323

3akoH Oma 111 y4acTKa LEeIH:

I=—
R

324

9HeKTpI/ILIeCKOC COIIPOTUBJICHUC. 3aBUCHMOCTb
COIIPpOTUBJICHUA OJHOPOJHOI0 IPOBOJHHUKA OT Cro
JJIMHBL U C€UeHUs. Y IETbHOE COIIPOTUBJICHUC BCIICCTBA.

l
R:p§




Hctounuku Toka. 3JIC UCTOYHHUKA TOKA:

ACTOpOHHI/IXCI/UI

q

E =

q
3.2.5
A
CTOPOHHUXCHUIT
BryTpeHHee conpoTUBIEHNE HCTOYHHKA TOKA
3.2.6 3akoH Oma [isi MOJHOM (3aMKHYTOM) 3IIEKTpUUYECKOU

nenu: E = IR + Ir, otkyna




3.2.7

[TapamiensHoe coeTMHEHUE TIPOBOTHUKOB:
I=11+12+..,Ul=02=..,
1 1 1

=—+—+..
Rnapa}m Rl RZ

napaui




[locnenoBarenbHOE COEAUHEHHNE TPOBOJHUKOB!
U=U1+02+..,11=12=..,




RHOCJI = R1 + RZ +. ..
R
R
1
+
R
2
+
PaGota snexkrpuyeckoro Toka: A = [Ut.
3akoH [[xoyns — Jlenua:
Q=1I%Rt
Q
3.2.8
1
2
Rt
Ha pesucrope
UZ
R:Q=A=I?Rt=1Ut= =t
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3.2.9

MOHIHOCTB QJICKTPHUYICCKOI'0 TOKaA:

AAd .
P=— =10
TenoBas MOIITHOCTH, BEIJIETIIEMAst HA PE3UCTOPE:
. U .
P=PR=—>=]U
R

MOIIIHOCTh UCTOYHHKA TOKA:




Mﬂm
PE:—' :EI

At A0

3.2.10

CBOOOJHBIE HOCUTENM D3JEKTPUYECKHUX 3apsiioB B
NPOBOJHHUKAX. MeXaHU3MBbl MPOBOJUMOCTH TBEPIBIX
METAJIJIOB, PACTBOPOB M PACILIaBOB 3JIEKTPOIUTOB, Ta30B.

[TonynpoBonauku. I101ynpOBOJHUKOBEIN N0

33

MATHUTHOE IT1OJIE

3.3.1

Mexanudeckoe B3aMMOAEHCTBHE MarHUTOB. MarHuTHOE
nose. Bexkrop MarHuTHOM MHAYKUMH. [IpuHIMN

CYNEPIIO3UIIMY MATHUTHBIX ITOJIEH:

B :Bl +Bz+




JIlvHnM WHAYKUMM MarHUTHOro nosis. KapTthHa nuHMit
WHYKIIUU MAarHUTHOTO OJIA IIOJIOCOBOI'O u

HOI[KOBOO6pa3HOI‘O IOCTOAHHBIX MAarHuTOB

332

OmnbIT OpcTena. MarHuTHOE 10JIe MPOBOAHUKA C TOKOM.
KapTI/IHa J'II/IHI/II\/'I I/IHI[YKIII/II/I MAardmuTHOTO ITI0JIA IJIMHHOI' O
OpsIMOTO  TMPOBOJAHMKA M  3aMKHYTOTO  KOJIBIIEBOTO

IMPOBOJJHUKA, KATYIIKHA C TOKOM

3.33

Cuita AMniepa, e€ HanpaBJICHUE U BEJINYMHA!

F4 = IBlsina

IBlsina.
, TJIE 0 — yTOJI MEX/Ty HalpaBJICHHEM ITPOBOHHUKA H
BEKTOPOM

+

334

Cuna Jlopenna, e€ HanpaBleHNE U BETUYMHA!

Fnop =l q | vBsina




| gl vBsina
T7I€ 0L — YTOJl MEXIy BEKTOpaMu

>

v

JIBrokeHue 3apsyKEHHOW 4YacTULBl B
MarduTHOM II0JIE

OJIHOPOJTHOM

34

OJIEKTPOMAT'HUTHA S MHAY KW A

34.1

[ToTok BEeKTOpa MarHUTHOW UHAYKIIUU:
® =B,S =BScosa




BScosao.
B

7
4
G2

342

SBnenue anekrpomarHuTHOU HAYKIMU. DJ1C nuHAYKINN

343

3aKOH AJeKTpoMarHuTHoU nuHaAykuuu Papanes:

AD

E = =@

AF =

3.4.4

X
\(a v, )
é if

OJIC uHAYKIHMH B IPSIMOM MPOBOTHUKE JUTUHOM 1,

JBIDKYIIIEMCSI CO CKOPOCTBIO

-

v

LD




)

B OJTHOPOJTHOM MarHUTHOM TtoJie B:
| E; |= Blvcosa

Blvcosa

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

+

K IINTOCKOCTH, B KOTOpOfI JICKAT BCKTOPbI

-
-

luv
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TO

|E; |= Blv
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345 [IpaBusno Jlenma
NHAYKTUBHOCTB:
L )
T
L
1
34.6
D
,mm @ =LI.

Camounaykuus. 3/]C caMOMHIYyKIIMK:

E=ry| =
-0

3.4.7

9Heerﬂ MArdmuTHOI'O ITOJIA KaTYI_HKI/I C TOKOM:
W LI?
L=




LI

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHUA 1 BOJIHBI

3.5.1

2

KonebarenbHprit KOHTYD. CBoOoHbBIE
AJIEKTPOMArHUTHBIE KoJIeOaHus B uieaIbHOM

K0J1e0aTeIbHOM KOHTYPE:
[4() = Gunesin( 0t + )

]fff] =, = 60, 008 ( 00 + @y ) =1 cos( el +@y)
®opmyna Tomcona:

T =2nVLC

LC

, OTKy/1a




2T 1
wn=—=—
T JLC
w
T
2
LC

CBsi3b aMIUTUTYIBI 3apsi/ia KOHAGHCATOpA C aMIUTUTYIOU
CHJIBI TOKa TPH CBOOOJHBIX  BJICKTPOMATHHTHBIX
KOJIEOAHUSIX B UJICAIbHOM KOJieOaTeTbHOM KOHTYpE:

Im

Qe = —
LY




3akoH COXPAaHCHUA OHECpPTIUun B nacaJlbHOM

K0J1e0aTeIbHOM KOHTYpE:

352
BriHyXcHHBIE JJIEKTPOMArHUTHBIE KoJIeOaHusl.
3.53
Pe3onanc
Ilepemennbi  TOk. Ilpom3BoxcTBo, nmepenada u
noTpebIeHUEe 3IEKTPUUECKON SHEPTrun
2 cu’ Lr* _cul_ LI’
+ = ZEE = TER = const.
2 2 2 2
CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJH.  B3anmuas
OpHEHTAllMsI BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE B
BaKyyMe:
E1lBlc
E
1
3.5.5
B
1
C
156 [llxkama  2MEKTPOMAarHUTHBIX  BOJH.  [IpuMeHeHue

OJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U 6I>ITy

3.6

OIITHUKA




[IpssMonuHENHOE pacpoCTpaHEHUE CBETa B OAHOPOIHOM

3.6.1
cpene. Toueunslil uctoyHuk. JIyu ceera
3aKOHbI OTPAYKEHUS CBETA.
a=pf
a
3.6.2
alp
T R S
3.6.3 [TocTpoenue n306paxeHuii B MIOCKOM 3epKaje
3aKOHBI MPEIOMIICHHUS CBETA.
[Ipenomnenue cBera:
nysina = n,sinf.
n
1
sino.
3.6.4
n
2
sinf.

AOCOIIOTHBIN MOKa3aTe/Ib IMPEIIOMJICHUS:

C
Nagec = ;




abc

OTHOCHUTENIBHBIN MTOKA3aTEIb MPETOMICHUS:
n, v

nOTH
n; v

OTH




Xon Jtyueit B mpu3Me.
1"1 = 1'2 - }'?1}.1 = .”2}.2
COOTHOIIIEHE YacTOT U COOTHOIIEHHE JJIMH BOJIH IIpU

nepexoae MOHOXPOMATHYECKOI'0 CBCTAa 4YCPE3 TI'paHULY

pa3aciia AByX ONTUYCCKUX CPCO:

3.6.5




nH,<mn )

oy -
[TonHOE BHYTpEHHEE OTpaKECHHUE.
[IpenenbHbIl yromi MOIHOTO BHYTPEHHETO OTPAKECHHUS:
1 ny

Sinay, = =—
Noru n

Sino.

p

OTH




Colwuparone ¥ pacceuBaOIIMe JUH3BI. TOHKAas JTUH3A.

®DOKyCHOE pacCTOSTHUE W ONTHYECKas Cujla TOHKOU

JIUH3BIL:
D= 1
~F
D
3.6.6
F
1
dopmyiia TOHKOH JIMH3bL:
1 N 1 1
d f F
3.6.7




YBenuueHue, JjaBacMoe JIMH30M:

h 1fl
F:—:—
H d




d T~

A

F\ h
f

ko

B cnyuae pacceunBarorei JTMH3BI:

3.6.8

1
DO=F= —0,
D







Xoxa nyya, MPOILIEAIIEr0 JIMH3Y IO MPOU3BOJIBHBIM
yIiioM K €€ TriaaBHOM ontudeckod ocu. Iloctpoenue
M300paKeHU TOYKU M OTpe3Ka MpSAMOM B COOMpAOIINK

" paCCCUBAIOIMX JIMH3aX U UX CUCTEMAX

3.6.9

doroamnmapaT Kak onTudeckuid mpubop. [maz  kak

OIITHYECKasa CUCTEMA

3.6.

Nurtepbepenuss  cBera. KorepeHTHbIE  MCTOYHUKH.
VYcnoBus HaOnmo0eHUsT MakCUMyMOB W MHHHUMYMOB B
UHTep(EPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX

KOI'€pCHTHBIX UCTOYHUKOB!

MaKCIIMYMBI — A=2m—, m=0+1,£2 £3

v
MITHIIMYMEI — ﬂ={2m+l_];, m=0,£1,+2 +3

e

3.6.11

Hudpakmus ceera. [udpakinuonHas peméTka. YciaoBue
HAOMIOIEHUST TJIABHBIX MAaKCHMyMOB MpPH HOPMATbHOM
NaJICHU MOHOXPOMATUYECKOTO CBETAa C ATUHON BOJIHBI A

Ha peléTKy ¢ nepuoaom d:

dsingg,, =mi,m=0,+/-1,+/-2,+/-3, ...




dsing

3.6.12

Hucnepcus cera

KBAHTOBAA ®U3UKA

4.1

KOPITY CKYJISIPHO-BOJIHOBO! JIV AJIN3M

4.1.1

I'unoresza M. IInanka o kBanrax. ®opmyina Ilnanka: E =

hv

®otonbl. JHEeprus GoToHa:

E=hv= 7=pc




pc

he

Nmrmynbe ¢oToHa:

S|




hv

413 ®dororpdexr. Ompbitet AL CroneroBa.  3aKOHBI
o dhotorddexra
VpaBuenue DitHmreiHa 17151 hoTodPdexra:
E(l)OTOHa = ABbIXOﬂa + EKHHmax ’
(dorona
4.14 B
ABBIXOa

+

KHHmax




hv

rac,

hc
E(l)OTOHa =hv = 7}
(orona
hv
A
he
hc
ABbeo,aa = thp = T
Kp
BbIXOJa

Kp




Kp
hc
2
mv~max
EKHHmax = T = eU3an
KUHmax
2
my

max




eU

3an

JlaBiaeHue cBeTa.
JlaBnenue cBeTa Ha  TMOJHOCTHIO  OTPAKAOIIYIO
MOBEPXHOCTh W HA  MOJHOCTHIO  MOTJIOMIAIOIIYIO

MTOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

[InanerapHas mozaenb aToma

422

[Toctynatel bopa. M3nyuenue u mornomieHne ¢GOTOHOB
Opu TMepexofe aroMa C OJHOTO YpPOBHS HSHEPruM Ha
JPYTOM:

hv _ e [E, —E

mnr - m

“mn

423

JluneiuaTbie COEKTPHI.

CriekTp ypOoBHEI SHEPTrUHM aToMa BOJOPOIa:

—13,63B
g _ 13638

" , n=1,23 _.

Iy

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas mogmens sigpa [eiizenOepra — lBaHeHKo.

3apsan sapa. MaccoBoe unciio sapa. M3oromnsl

432

PannoakTUBHOCTB.

Anbda-pacnan:




A A 4
ZX— 7Y+ ;He

bera-pacnan.

DNeKTpOHHBIN B-pacman:

A A 0~
s X—= Y+ je+v,

[To3uTtponHsIii B-pacnan:
A A Ox , .,
sX—=- Y + jE+ v,

l'amma-uznydenue

433

3aKOH paJlnOaKTUBHOTIO pacmaja:

—t

N()

-t

HYCTL m — MaccCa PpaaAuO0aKTUBHOI'O BCIICCTBA. Torma




—t
m(t) =mg*2T

m(t)

434 Snepubie peakuuu. Jlesenue u cuHTe3 aep
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