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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 10 @Qu3uke Ha YypOBHE CpeIHEro o0miero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTeibHOM mporpammebl, mnpenacraBieHHbix B @I'OC COO, a
Takke ¢ yu€toMm QenepanbHOil paboueil mporpamMbl BocniuTanusi U KoHuenmmu
npenogaBaHus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHbBIX OpraHU3alMsIX
Poccuiickoit  ®deneparuu,  peaM3yrOUIMX  OCHOBHbIE  00pa3oBaTeIbHBIC
pPOrpamMMBl.

[Iporpamma no ¢gu3suke onpeaenser o0s3aTeIbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJEA0BATEILHOCTh U3YUEHUS TEM U pa3EeioB
y4eOHOro mpeamMeTa ¢ y4E€TOM MEXIPEAMETHBIX U BHYTPUIPEIAMETHBIX CBSI3EH,
JOTUKA  y4eOHOro TMpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4arouuxcs.
[Iporpamma 1o ¢usnke AaET TPEACTaBICHHE O LENAX, COJAEp)KaHWHU, OOmIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHUS M PA3BUTUS OOYYAIOIIUXCS CPEICTBAMHU
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd YriiyOJE€HHOrO YpOBHSI IO3BOJISIET pPEaTn30BaTh
3aJ]aul NpOoQPecCHOHAIBHON OPUEHTALIMU, HANPAaBJICHO HA CO3/IaHME YCJIOBUH Ui
MPOSBIICHUSI CBOUX MHTEIUVIEKTYAJIbHBIX M TBOPYECKMX CHOCOOHOCTEH Ka)IbIM
OoOydJarmMMCsi, KOTOpble HEOOXOAUMBI JJii TMPOJODKEHUS OOpa3oBaHUsI B
OpraHu3anusix MnpodecCHOHANBHOrO 00pa3oBaHUs MO pa3Iu4YHbIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBHOCTSIM.

B nmporpamMe 1o (¢u3Mke OnpenensioTcs IUIAaHUPYEMble PE3YJIbTaThl
OCBOCHUS Kypca (DU3UKHU HAa YPOBHE CPEIHETO 00111er0 00pa30BaHUs: JIMYHOCTHEIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrnyOonéHHoM — ypoBHe).  Haydno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTkKu TpeOOBaHUUA K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOY4YarolIUXCsl, OCBOMBIIMX
nporpaMMmy 1m0 (u3MKe Ha YypOBHE cpeaHero oOmero oOpa3oBaHusS Ha
yrayOiaEHHOM YpPOBHE, SIBJISIETCSI CHCTEMHO-JIEATEIbHOCTHBIN MOAXO/,.

[Tporpamma o (pusmKe BKITIOYAET:

IUIAaHUPYEMBIE pe3yJbTaThl OCBOEHUSA Kypca (U3MKM Ha YriayOnEHHOM
YPOBHE, B TOM YHCJIE TPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00Y4YEeHUS;

cozepxkaHue yueOHoro npeamera «Du3nka» mo rogaM o0ydeHusl.

[Iporpamma 1o @Qu3MKe WMeEeT NPUMEPHBIM XapakTep M MOXET ObITh
UCIOJIb30BaHa YYUTEIAMH (PU3HUKU I COCTABIEHUS! CBOMX PabOUYUX MPOTrpaMM.

[Iporpamma 1o (u3mKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENEH U
OPEIOCTABISIET BO3MOXKHOCTU JUIA pealu3al[iy  PA3UYHbIX METOAUYECKUX
NOJIXOM0B K TNPENoJaBaHHui0 (U3MKM Ha YIrIyOJIEHHOM YPOBHE NpU YCIOBHH
COXpaHeHUs 0053aTeIbHON YacTH COJIep)KaHus Kypca.



®dusrka Kak Hayka O HamOojee OONIMX 3aKOHAX MPHUPOJbI, BHICTYIAas B
Ka4yecTBe yueOHOIro IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cHCTEMOOOpa3yroui
IUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX NMPEAMETOB, MOCKOIbKY (DPU3UUECKHE 3aKOHBI
JeXaT B OCHOBE MPOIIECCOB M SBJICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmdeckoit reorpadueit M actpoHomuei. lcmonp3oBaHME W aKTHBHOE
OpUMeHeHne (U3NYECKUX 3HAHUN ONpeAeNIo XapakTep U OypHOe pas3BHUTHE
pazHoOOpa3HbIX TEXHOJIOTMM B cdepe HSHEPreTuKu, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, TMOJYy4Y€HUsI HOBBIX MAaTEpPUATIOB C 3aJaHHBIMU CBOMCTBamu. 3yueHwue
(Gu3MKKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTHUHBI MuUpa oOydaromierocs, B (JOpMUPOBAHUE YMEHHUH MPUMEHITh HAYyYHBIH
METO/] TO3HAHUS TIPU BHIMIOJIHEHUU UMH YYEOHBIX UCCIEIOBAHUM.

B ocHoBYy kypca (hu3mku Ha ypoBHE cpeAHero o0iero o0pa3oBaHus MOJIOKEH
pSA UAEH, KOTOPhIE MOKHO pacCMaTpUBATh KaK MPUHUMUIIBI €r0 MOCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUU C HEU KypcC SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACP)KUT MaTepuai U3 BCEX Pa3AesioB (PU3UKH, BKIIIOYAET Kak
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoena zemepanuzayuu. B COOTBETCTBMM C HEW Marepuall Kypca (HU3MKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIisieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pWH, BEILECTBE U
noJe.

Hoea 2ymanumapusayuu. EE peanuzaiusg NpeanosiaracT HMCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (PU3MYECKOM HAYKH, OCMBICIICHUE CBSI3U DPa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TIPOOIEMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc Gpusuku yriyOoaéHHOTO ypoBHS
MIPEAINOIAraeT 3HaKOMCTBO € IMIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOIMYECKUX
IIPUJIOKEHUM M3Y4YEHHBIX TEOpUM M 3aKoHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUNA W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3Kkonocuzayuu peanusyercs IOCPEACTBOM BBEICHUS JJIEMEHTOB
COJICpP)KAaHMsI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKU M TEXHOJOTMU, a TaKXe OOCYXKICHHUS
npo0JIeM palMOHAILHOTO MPUPOI0NOJIB30BaHUS U HKOJIOTHYECKON 0€30MacHOCTH.

OcBoeHue coaepkaHusi MporpaMMbl 10 GU3UKE JOKHO OBITH MMOCTPOSHO Ha
IPUHITMIIAX CUCTEMHO-AESITEIbHOCTHOTO noaxonaa. s ¢usuku peanusaius dTUx
IPUHIIMIIOB 0a3upyeTcs Ha UCIOJIb30BAaHUU CAMOCTOSITENHHOIO HKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYIOIIEro (¢akropa ydeOHoro mpouecca. s yriyonéHHOro
YPOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIO0 HKCIIEPUMEHTA,



BKJIIOYAIOIIETO (DPOHTAIbHBIE YYEHUYECKHUE OIbITHI NPU H3YYEHUU HOBOIO
MaTtepuana, JJaboparopHbie paboThl U pabOTHI MpakTUKyMa. [Ipy 3TOM BO3MOXKHBI
nBa crocoba peanuzanuu  (U3MYECKOrO0 MpakTUKyma. B mepBom ciydae
MPaKTUKYM mpoBoautTcs oo B koHie 10 u 11 kmaccos, MO0 mocie nepBoro u
BTOPOrO TOJYrOAMM B KaXJOM M3 3THX KjaccoB. Brtopoil cmocod — 3To
UHTErpaius paboT MpakTHKymMa B CHCTEMY JabOpaTOpHBIX pPabOT, KOTOpPHIC
IIPOBOJISITCS B Tpoliecce u3ydeHus pazzaena (tembl). [Ipu stom monm paboramu
MPaKTUKyMa MTOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BUAa 0€3 MOIaroBOi WHCTPYKIIHH.

B mnporpamme mo (Qu3mke cucTeMa YYEHHUYECKOTO JKCIEPUMEHTA,
nabopaTopHBIX pabOT M MpaKTHKyMma MpeACTaBlieHa €AUHBIM ImepedyHeM. Buioop
TEMaTUKH I 3THX BHUJIOB YUYCHHUYECKUX MPAKTHUYECKUX PA0OT OCYIIECTBISCTCS
y4aCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXOAS U3 0COOCHHOCTEN MOYpOYHOTO
IUTAHUPOBAHMUS W OCHamleHusi kabunera Qusuku. [Ipu 3TOM obOecneuuBaercs
OBJIaJICHHE OOYyYalOIMMUCS YMEHHUSIMU TMPOBOJUTH TMpPSMble U KOCBEHHBIC
W3MEPEHMsI, UCCIECTOBAaHMS 3aBUCUMOCTEH (U3WYECKUX BEIUYUH M TOCTAaHOBKY
OTTBITOB TIO TTPOBEPKE MPE/ITI0KEHHBIX THITOTE3.

bonbiioe BHMMaHWE YIEISETCS PEIICHUIO PAcUETHBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 1151 pacd€THBIX 3a/7a4 MPUOPUTETOM SIBIISIIOTCS 3a/a4é C SIBHO
3aJJaHHON M HESIBHO 3aJlaHHON (DU3UYECKON MOJENbIO0, MO3BOJSIOMINE TTPUMEHSThH
M3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasfeia Kypca, Tak |
UHTErpupys MPUMEHEHNE 3HAHUM U3 Pa3HbIX pa3fesoB. /[ kadyecTBEHHBIX 3aaad
IPUOPUTETOM SIBIISIIOTCS  3a/IaHMsl HAa OOBSICHEHHE/TPe/CKa3aHue MPOTEKAHUS
(bu3nyuecKuX SIBJICHUI W MPOIECCOB B OKPYKAIOIIECH >KU3HU, TpeOyromue BbIOOpa
dbuznuecKkoi MOACIH SISl CUTYaIluU MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ T1pedoBanusimu DPI'OC COO k wmarepuanbHO-
TEXHHYECKOMY OOECIICUeHUI0 Y4eOHOro mporecca Kype (U3UKU YriayOJa&HHOTO
YPOBHSI Ha YpOBHE CpeHEro o0Iiero o0pa3oBaHusl JOKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UKM JIOJDKHO OBITH HEO0OXOAMMOE
nabopaTopHOEe OOOPYJIOBaHHME [JIsl BBIMOJHEHHUS YKa3aHHBIX B MpOrpaMme IO
bu3MKe Y4EeHHMYECKUX OIBITOB, JAaOOpPaTOpPHBIX pabOT M paboT MpaKTUKyMa, a
TaKXe IEMOHCTPAIIMOHHOE 000PY/I0BaHNE.

JleMoHCTpanimoHHOEe 00OpyAOBaHUE (HOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEYMBACT IOCTAaHOBKY
NEPEYNCIACHHBIX B TMporpaMMmMe 1O (U3HKE KIFOYEBBIX JIEMOHCTPAIIMA JUIS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(G yHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MTPHUMEHEHUH.

JlaBopatopHoe 00o0pyJa0BaHUE [JISI YUYCHHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercsi B BUAE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIeYMBAETCS B pacyeTe



OJTHOTO KOMIUIEKTa Ha JABYX oOyvaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOro O0OpPYIOBaHUS JOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUHU AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETIHHBIX CUCTEM B BUJIE LIU(PPOBBIX J1a0OpaTOPHil.

OCHOBHBIMHM LIEJISIMU M3y4eHUsI (PU3UKU B 00IIEM 00pa30BaHUU SBJISIOTCA:

dbopMupoBaHUE WHTEpPECAa U CTPEMJICHHS OOY4YaIOIIMXCS K HAYYHOMY
U3YUYEHUIO TPUPOABI, pa3BUTHUE UX HUHTEIUIEKTYyalbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUI O HAyYHOM METOZAE MO3HaHWUsS U (POpMHpOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;

dbopMupoBaHruEe Hay4HOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4eHHUS OCHOB
CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHuE YMEHUN OOBSICHATH SABJICHUS C UCIIONIb30BAHUEM (PU3UUECKUX
3HaHUU U HAYYHBIX JJOKA3aTeNbCTB;

dbopMupoBaHuEe NpPEACTABICHUN O poiM (UBUKUA JUIsl Pa3BUTUSL APYTrUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEJICTaBIECHUA O BO3MOXHBIX cdepax Oynyiuen
NpopEeCCUOHANBHON JAESITEIbHOCTH, CBA3aHHBIX C (DU3UKOW, TOATOTOBKAa K
JanbHeHIIeMy OOy4EHHIO B 9TOM HalpaBICHUH.

JlocTrkeHne 3TUX Leneld oOecreurBaeTcs pelIeHUuEM CIEAYIOIIUX 3a1ad B
mpoliecce U3ydeHus Kypca (pU3uKy Ha YpoBHE CpPEAHEro 00IIero 00pa3oBaHus:

MpPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOIMIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsX,  BKIIOYas  MEXaHHKY,  MOJEKYJISIpHYIO  (HU3HUKY,
ANEKTPOUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPODHU3HKHY;

dbopMupoBaHuEe YMEHHUI MPUMEHATh TEOPETUYECKUE 3HAHUS AJI1 OOBSICHEHHUS
bu3nueckux SBICHUN B TPUPOAEC W JJIA NMPUHATHUS TPAKTUUECKUX PEHICHUH B
MMOBCEAHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3MUYHbIX 3a7ad C SBHO 3a/JaHHOM
dusznueckol MOMENbI0, 3a/lady, MOJAPAa3yMEBAIONIMX CAMOCTOSATEILHOE CO3/IaHHE
¢u3nyeckoil MOJAENH, aaeKBAaTHOM YCJIOBUSIM 3ajjadud, B TOM 4YHCIE 3ajad
UHKEHEPHOT'O XapaKTepa;

MOHUMaHWE (U3MYECKUX OCHOB W TIPUHIIUIIOB JCHCTBUA TEXHUYECKHUX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUSA HAa OKPYKAIOIIYIO CPELY;

OBJIQICHUE METOAAMM CaMOCTOATEIbHOIO IJIAHUPOBAHUS W IPOBEACHUS
(¢U3NYECKUX OKCIEPUMEHTOB, aHAIM3a © HMHTEpOpeTanuu  uHopMaIii,
OIpeieJICHUs TOCTOBEPHOCTH MOJYYEHHOTO PE3ybTara;

CO3[IJaHUE YCJIOBUW HJsi Pa3BUTHUS YMEHUN MPOEKTHO-MCCIIEIOBATENbCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BUTHE UHTEpeca K chepam MpoPecCHOHATLHON NeATeIbHOCTH, CBSI3aHHOM
¢ GUBHUKO.

B coorBerctBun ¢ TtpedoBanusimu DPI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydyeHuss yueOHoro mnpeamera «®Puszuka» Ha YpOBHE CpEAHEr0 OOUIero
oOpa3oBaHusl BbIOMpAaeTCs OOyYarOUIMMUCS, I[JIAHUPYIOIIMMH MPOJOKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

Ha u3yuenue ¢usuku (yriyOon€HHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcst 340 gaco: B 10 kiacce — 170 yacoB (5 4yacoB B HEEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipenmaraemeiii B mporpamme Mo (u3uKe TepedyeHb Tab0paTOpHBIX W
MPAKTUYECKUX padOT SBIACTCI PEKOMEHJOBAaHHBIM, YYHTENb JelaeT BhIOOD
MPOBEJICHUS JIA0OPATOPHBIX PAOOT U OMBITOB C YYETOM WHAMBUIYaTHHBIX
0COOEHHOCTEH 00yUJaroIIUXCs.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. HayuyHblid MeTOX TO3HAHMS PUPOIbI.

®dusuka — QyHIaMeHTaIbHAsA Hayka o npupoje. Hayunblit MeTo TO3HAHUS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SIBICHUIA.

OKCnepuMEeHT M Teopus B Ipoliecce Mo3HaHus npupoasl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJIOroBble M IU(POBHIE
MU3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHUd  (PU3MYECKUX  BEIMYMH  (a0CONOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue QU3NUECKUX SIBICHUN U MPOLIECCOB (MaTepuaibHas TOYKA,
a0CoONIOTHO TBEPAOE TENOo, HACabHAS >KUAKOCTb, WACAIBbHBIA Tra3, TOYECUHBIN
3apsn). ['unoresa. @u3nuecKkuil 3aKOH, TPAHULBI €r0 MPUMEHUMOCTH. Du3nueckas
TEOpHS.

Pone u Mecro ¢u3uku B (pOPMUPOBAHMM COBPEMEHHOW HAyYHOH KapTHUHBI
MHpA, B IPAKTUUECKON 1€ATETLHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre cuiibl TOKAa W HANpSKEHUs B LIENMH MOCTOSHHOTO TOKa MpH
MIOMOIIIM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ LMGPOoBOHl s1aboparopueit no dusuke. [Ipumepsl u3mepeHus
($u3MUeCKUX BETUYUH MIPU MOMOIIHM KOMIIBIOTEPHBIX JATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanundeckoe nBHKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBH)KEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3a]Ja4u MEXaHUKHU.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro MNPOEKUWH HAa OCH CHUCTEMBI
KoopauHar. TpaekTopus.

[lepemelienne, CKOpOCTb (CpeaHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTEpPUAIBHOM TOYKH, UX IMPOCKIUU HA OCH CUCTEMBI KOOpPIAUHAT.
CioxeHune nepeMenieHuii U CI10KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHENHOE NBUKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHSI U IyTH MAaTepUaIbHOW TOUYKU OT BPEMEHU U HX
rpaduxmu.

CBoOogHoe TmajeHue. Y CKOpeHHe CBOOOMHOro majeHus. [[BrkeHue Tena,
OpOILIEHHOI0 TOJl YrJOM K TOPU30HTY. 3aBUCHMOCTH KOOPAHMHAT, CKOPOCTHU M
YCKOPEHHUSI MaTepUaIbHON TOYKU OT BPEMEHH U UX IpadUKu.



KpuBonuneitnoe  aBuwxkeHue. JIBkeHWe  MarepuaibHOW  TOYKH IO
OKPYXKHOCTH. YTJOBasg U JHUHEHHas ckopocTh. [lepron m vacrora oOpaiieHus.
LenTpocTpemMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TAaHT€HUUAIBHOE) U MOJIHOE
YCKOPEHUE MATEpUaIbHON TOUKHU.

TexHnueckne yCTPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: CIUAOMETD,
JNBIKCHUE CHapsJOB, IEMHbIC, MIEeCTepEHYAThie UM PEMEHHbIC IepeayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUSI KMHEMATHUYECKUX XapaKTEPHUCTUK
JIBIKCHUSL.

CriocoObI BiccTeIOBaHUS JBUKEHUH.

Nnnroctpanus npeieabHOro nepexoaa 1 U3BMEpPeHUe MrTHOBEHHOU CKOPOCTH.

[IpeoOpa3zoBanue ABUKEHUHN C UCTIOIB30BAHMEM MEXAHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKEHHOM MTPOCTPAHCTRE.

HaGmonenune aBuXeHUs Tena, OpOIIEHHOTO IMOJA YIJIOM K TOPU30HTY HU
TOPU30HTAJIBHO.

HanpagiieHre CKOpoCTH MpHU JIBUXKEHUU 110 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEH, TPACKTOPHM, CKOPOCTEW ABUKEHUA OJTHOTO M TOTO XK€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOpPOCTH.

N3mepeHue ycKkOpeHUs: TIpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHYKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH NPU PABHOYCKOPEHHOM
JBU>KCHUU.

N3mepenue YCKOPEHUS CBOOOAHOTO  TAaJCHHS (pEeKOMEH0BAHO
UCII0JIb30BaHKE ITU(POBOI 1abopaTopun).

N3ydyenune [nBMKEHUs Tena, OpOIIEHHOro Tropu3oHTadbHO. I[IpoBepka
TUNOTE3bl O MPSIMONM MPOMOPLMOHATBEHON 3aBUCUMOCTH MEXIY JalbHOCTBHIO
MOJETA ¥ HAYAIbHOM CKOPOCTBIO TEJNA.

N3ydyeHne ABWKEHHS Tella MO OKPYKHOCTH C TOCTOSIHHOM MO MOMIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa OOpallleHusi KOHUYECKOTO MasTHHUKA
OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.



ITepeii 3akoH HproTona. HMHepumanbHbie cucTeMbl oOTcuéra. [IpmHIMN
oTHOcuTeNnbHOCTH ['aymunes. HemHepuuanbHble CUCTEMBI OTCUYETA (ONpEIEIICHHUE,
MIPUMEDBI).

Macca tena. Cuia. [IpuHIMIO Cynepno3suuuu CUil.

Bropoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tperuit 3akoH Hpr0TOHA /111 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBUBAJICHTHOCTh TI'PaBUTALMOHHOW U
VHEPTHOU MacCCBI.

Cuna tspkecTd. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOIO MaJ€HHUs] OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHEThl W OT Treorpapuyeckol MmuUpoThl. JIBHKeHHe
HeOECHBIX TeJl U UX CyTHUKOB. 3akoHbl Kemepa. [lepBast kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBwxymierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuiia TPEHUSI CKOJBXEHUS U CHJIA TPEHHS
nokost. Koapduuuent tpenus. Cusia CONpPOTUBICHUS TMPH JABMKCHUU Tella B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.

TexHuyeckne ycTpoilcTBa M TEXHOJIOIMYECKHE IPOLECCHI: MOMIIMUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaGmronenue nBUKeHUs TNl B MHEPLUUAIbHBIX U HEMHEPLHATbHBIX CHCTEMAX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenune nByX HLWIMHAPOB WM IIAPOB Pa3HOW MAacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBLHO HEMHEPLUAIBHOU CUCTEMBI OTCUETA.

CpaBHEHHE  pAaBHOACUCTBYIOIIEW  MPUIIOKEHHBIX K TEIy CUI €
ITPOU3BEIEHUEM MACChI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO CuJl, BOZHUKAIOIIMUX B PE3YJIbTATE B3AUMOACHCTBHS TEIN.

N3mepeHue Mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MA/ICHUH.

LleHTpoOeKHBIE MEXAHU3MBI.

CpaBHEHHUE CUII TPEHUS MTOKOS, KAYEHUSI U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

W3MepeHre paBHOACUCTBYIONIEH CUJI MPU JBUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCUMOCTH BpPEMEHHU JABWKEHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €r0 MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B NPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

N3ydyeHne NBUKEHUS CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
NErKui OJIOK.

N3mepenue kodpdunreHTa TpeHUs: MO BeIUYUHE YrioBoro koddduiimenrta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBukeHHs] OpycKa MO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM
K03 (OULIMEHTOM TPEHHUSI.

N3ydeHune IBM>KEHMS Tpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAoe Teno. llocTymarenbHoe M BpamlaTeNbHOE ABU)KEHUE
TBEPAOro Tena. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalleHus. Ilnedo cuibl
CrnoxxeHue cui, NPUIIOKEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VY ciioBus paBHOBECHS TBEPIOTO TENA.

YcToitunBoe, HEyCTOWYMBOE, O€3pa3IMUHOE PABHOBECHUE.

TexHnueckne YCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOMUTENbHBIA KPaH, PEIIETYAThIE KOHCTPYKLUH.

Hemoncmpayuu.

VY ciioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

HccnenoBanue ycinoBUUW PpPAaBHOBECHsSI TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB M pacu€T CUIT YIIPYT OCTH.

N3ydyeHune ycTOMYMBOCTH TBEPAOrO TEJA, UMEIOLIETO MJI0MAAb OMOPBI.

Tema 4. 3axonwl coxpanenusn é mexanuke.

HNmirynbsc MaTepranbHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LlenTp mace
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTPa Macc.

MMITysibC CHJIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTuBHOE BUKEHHE.

MoMeHT uMmIlynbca MaTepualibHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

Pabora cunbsl Ha MajJoM W Ha KOHEYHOM nepeMeunieHuu. Ipaduueckoe
npeCcTaBiIeHNuE PaOOThI CUJIBI.

MoOnHOCTb CUJIBL.

Kunernueckass 3Heprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOU SJHEPTUU MATEPUATIbHON TOYKHU.



[loTeHUMaIbHBIE W HENMOTEHUWANbHbIE CWIbl. [loTeHIManbHAsE HHEPrus.
[TotenmnuanbHas sHeprust ynpyro nehopMUpOBaHHON MpyXuHbl. [loTeHImanpHas
DHEpPrus Tena B OJHOPOJHOM IpaBUTAalMOHHOM mone. [loreHnmanbHas sHeprus
Tela B TPAaBUTAIMOHHOM T0OJI€ OJJHOPOJHOrO IIapa (BHYTpH M BHE mapa). Bropas
KOCMHMYECKasA CKOPOCTh. TPETh KOCMUYECKAS] CKOPOCTb.

Csi3b  PaOOThl HEMOTEHIIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOM
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyumM sl MACATbHOW JKUIAKOCTH KAK CIEACTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW JHEPTUU.

TexHnueckne yCTpoMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMEpP, NPYKUHHBIM MHCTONET, THPOCKON, (PUTypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHE.

N3mepenne MOITHOCTH CUJTBI.

W3MeHeHue sHepruu Tefa Mpu COBEPIICHUH padOoTHI.

B3anMHble NpeBpanmieHruss KWHETHYECKOM W MOTEHIMAIbHOM DSHEPIUM IIpH
JNEUCTBUM HA TEJO CUJIBI TSIKECTU U CUJIBI YIIPYT OCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM IMaJIEHUU.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomol, npaKmuKym.

N3mepenne nMmnyibca Tena no TOpMO3HOMY ITYTH.

W3MepeHue cuibl TITH, CKOPOCTH MOJENIU AJIEKTPOMOOWIIE U MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHME U3MEHEHHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne coXxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepenne KWHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS TTOTEHIUATLHON SHEPrUM NPYKUHBI ¢ paOOTOM CHIIBI
TPEHUSI.

Omnpenenenue pabOThl CUIIBI TPEHUSI MPU JIBXKEHHHM Tella MO HAKJIOHHOW
IJTIOCKOCTH.

Paznen 3. MosekyssipHas pu3srka U TEpMOAHMHAMMKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU MeOPUU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIsIpHO-KMHeTn4Yeckol teopun (MKT), wux
onbiTHOe obOocHoBanue. Jluddysua. bpoyHoBckoe aBuxkeHue. XapakTep
JNBWKEHUS M B3aUMOJECHCTBHMS YACTHI[ BellecTBA. MOZENM CTPOECHUS Ta30B,
KUJKOCTEH U TBEPABIX TEl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX



mozeneil. Macca u pasmepsl Mojekyln (atomoB). KonudectBo BeliecTBa.
[TocTostnHas ABoranapo.

TemoBoe paBHOBecue. Temmeparypa u crmocodbsl €€ u3mepenus. I[llkana
temnepatryp Llenbcust.

Mojens UaeabHOTO Ta3a B MOJICKYJISIPHO-KUHETUYECKON TEOPUHU: YACTHULIBI
rasza JIBMXKYTCS XaOTUYECKHU U HE B3aUMOJCUCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHue MenpaeneeBa—Kmaneiipona. AOcomoTHas
temrneparypa (mkana temnepatyp KenpBuna). 3akon Jlamerona. M3ompoiieccs B
U7calIbHOM Ta3e C TOCTOSHHBIM KOJIMYEeCTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBJIEHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

CBsi3p  MeXIQy JaBI€HUEM M  CpeJHEd KHHETHYECKOW  DSHEprueu
MOCTYNAaTEAbHOTO TEMJIOBOTO JBHXKEHHUSI MOJIEKYJ HUJEaTbHOro ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKOW TEOPUH UJI€aTIbHOTO rasa).

CBs13p a0COIIOTHOM TEMITEpaTypbl TEPMOANHAMUYECKON CUCTEMBI CO CpPEIHEN
KMHETUYECKOW SHEPrUeH MOCTYNATENbHOTO TEILIOBOTO JIBUKEHUS €€ YaCTHII.

TexHnueckne yCTpPOWCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoIydeHUEe HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mojenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOT'O IBHUKEHUS.

Buneoposnuk ¢ 3anuchbio peaqsbHOro OpOyHOBCKOTO JBUKEHUS.

Juddy3ust KuaKoCTen.

Mogens onbita TepHa.

IIputsxkeHne MoIeKyi.

Mojgenu KpuCTaluIM4eCKUX PEETOK.

HaGmonenue u rccnegoBaHue N30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomul, nPaKmMuKym.

HccnenoBanne mpouecca YCTAHOBICHUS TEIUIOBOIO PAaBHOBECHUS IPU
TEIJIO00OMEHE MEXY FOpsueH M XOJIOTHON BOJOM.

WN3ydyeHne W30TEpMUYECKOro IMporecca (pPeKOMEHAOBAHO HCMOIb30BaHUE
udpoBoit maboparopun).

N3ydenune n30X0pHOro mporecca.

N3ydyenune nzo0apHoro npouecca.

IIpoBepka ypaBHEHUsI COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunbl.

Tepmomunamuueckas (TJl) cuctema. 3amaHue BHEUIHUX YCIOBUM JJis
TEPMOJAVMHAMHUYECKON cHCTEMBI. BHenHMEe U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJUHAMHUYECKON CUCTEMbI KaK CpPEIHHE 3HAYEHUSI BEJIMYMH, ONMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHamMuku. (CamMoOnpou3BOJNbHAS — peJlaKcalus
TEPMOJANHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogens wuaeaNbHOrO ra3za B TEPMOAMHAMUKE — CHUCTEMa YpPAaBHCHUU:
ypaBHeHHEe MeHnneneeBa—KianeipoHa U BBIPAKEHUE [JI1 BHYTPEHHEW SHEPrUU.
VYcnoBus MpUMEHUMOCTH 3TOM MOJIENIM: HU3Kasi KOHIICHTpAIMs 4acTHIl, BHICOKHE
TeMIneparypsl. BeipakeHue 1uisi BHYTPEHHEN SHEPTHMU OJHOATOMHOIO HIEAIbHOTO
rasa.

KBazucrarnueckue u HECTaTUUECKUE TTPOLIECCHI.

DnemenTapHas paboTa B TepMoaMHAMUKe. Berancnenue paboTel mo rpaduky
npoiiecca Ha PV-auarpamme.

Temmonepenaya  kak  cmoco0d  W3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKOW  CHUCTEMBI 0e3  coBepmieHus paboTel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3IyYEHHUE.

KomnuectBo Teruorel. TennoéMKoCTh Tenma. YaenpHas W MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Mailiepa. YaenbHas TEIUIOTa CrOpaHusd
ToruMBa. Pacu€r KonaudecTBa TEIJIOTH mpu Teronepenade. [lonsartue 006
aauabaTHOM ITpoliecce.

[lepBbiii 3akOH TepMOAMHAMHKU. BHyTpenHsissi »Heprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl H3MEHEHHMS  BHYTPEHHEH  DHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEpMOJWHAMHUKHA [JI1 PABHOBECHBIX MPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOAUT
eIMHCTBEHHAs afanabara. AGCOMIOTHAS TeMIepaTypa.

Bropoii 3akoH TEepMOAMHAMHMKHM JUIsI  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXXHO TepesiaTh TEIJIOTY OT 0oJiee XOJIOAHOTO Tena K 0oyiee HarpeTomy 0e3
komrnencanuu (Knaysuyc). HeoOpatuMocTs TpUpOAHBIX POIECCOB.

[Tpuanumnel nectus TerioBbix MammH. KIIT/I.

Maxkcumansnoe 3Hauenue KII. Hukn Kapro.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUS TEIUIOBBIX JBUTareneil. TemioBoe
3arpA3HEHUE OKPYKAIOIIEH CPEbL.

TexHnueckrne yCTpONCTBA M TEXHOJIOTHYECKUE MPOLECCHI: XOJOIWIbHHUK,
KOHJIMITMOHED, AU3CIbHBIA W KapOIOpaTOpPHBIM JBUTAaTeNM, MapoBas TypOWHA,
MOJIy4YEHUE CBEPXHU3KUX TEMIEparyp, YTWUIU3AUS «TEIJIOBBIX» OTXOJO0B C
UCIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTraHUYECKOro TOTUIUBA ISt
BBIPAOOTKH «TETIOBOM» U JIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue temmnepaTypbl Ipy aaAnadaTUIECKOM paclIupeHuH.

Bo3nymHoe orauso.

CpaBHEHUE yEIbHBIX TETUIOEMKOCTEMN BELIECTB.



CniocoObl U3MEHEHHUsI BHYTPEHHEN YHEPrUu.

HccnenoBanue aguabaTHOrO Mpoiiecca.

KomMmnbroTepHble MOJIEIHN TEMIOBBIX JBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnwie padbomol, npaKkmuxKym.

N3mepenune ynenbHON TEIIOEMKOCTH.

HccnenoBaHue nponecca OCThIBAHUS BEILIECTBA.

Hccnenosanue aqnabaTHOro mpolecca.

N3ydeHne B3aMMOCBSI3M JHEPTUU MEXKMOJICKYJSPHOIO B3aWMOJICUCTBUS U
TEMIEPATYPhI KUTICHUS dKUJIKOCTEH.

Tema 3. Azpecamnibie cocmoanus eewyecmea. Dazosvie nepexoonl.

[lapooOpa3oBanue u KoHmeHcanus. VcrapeHue W KulleHWe. Y IenbHas
TEIJI0Ta MapooOpa3oBaHMUSI.

HacpimieHHple W HEHachllleHHblE mnapbl. KaudecTBEeHHas 3aBUCUMOCTH
IJIOTHOCTU W JABJEHUS HACBIIICHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS! OT AaBJICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTENbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctayuioB. [lnmaBrneHne W KpucTtaumzamus. YJeabHas TEIUioTa IIJIaBJICHHUS.
CyOaumarnus.

Hedopmanuu tBEpaOro tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmariuii.

TemoBoe pacmmpenne KUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacmupeHue. AHrapMOHHU3M TEIJIOBBIX KOJICOAHHWM YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PACIIMPEHUs TeJ (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEPrUU B (Pa30BBIX MEPEXOax.

YpaBHeHUE TETIOBOTO OaaHca.

[ToBepxHocTHOEe HaTspkeHHe. Kod(ppuimeHT MOBEpXHOCTHOTO HATSHKCHHUS.
Kanumispuele siBienus. J[aBneHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHnueckne yCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHL:  KUAKHE
KPUCTAILJIbI, COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHILLIEHHBIX MapOB.

Kunenune. Kurnenue nmpy noHM>X€HHOM J1aBJICHUH.

N3mepeHue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.

OMBITHI C MBUTBHBIMU TUIEHKAMHU.

CmauuBaHue.



KanwispHsle SBIEeHUS.

Mopenu HEHBIOTOHOBCKOM YKUJIKOCTH.

CnocoOb1 U3MepeHust BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr negopmarimii.

Hab6mronenne mansix aedhopmariui.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

N3ydenue 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenne ynenbHOM TEIUIOTHI IUIABJICHUS JIbJA.

N3yuenue CBOMCTB HACHILECHHBIX I1aPOB.

W3mepenne aOCOMOTHON BIQXXHOCTH BO3JyXa W OIEHKAa MacChl IapoB B
ITIOMEILECHNH.

N3mepenne kor(puLreHTa NOBEpXHOCTHOIO HATSHKEHHUS.

N3mepenne moxyns FOHra.

HccnenoBanue 3aBUCMMOCTH  JAedopmanu  pe3uHOBOro  oOpasua  oT
IIPUJIOKEHHOU K HEMY CHUJIBIL.

Paznen 4. diekrponuHaMuka.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anus Tell U €€ NpOABIECHUA. ODJNEKTpUYECKHM 3apsn. JlBa Buna
JJIEKTPUYECKUX 3apsafoB. IIpOBONHMKM, IMDJIEKTPUKA U IIOJIYNPOBOJHHUKHU.
DJIEMEHTAPHBIN JJIEKTPUYECKUN 3apsii. 3aKOH COXPAHEHUSI DIIEKTPUUYECKOTO
3apsja.

Bsaumoneiictue 3apsaoB. Toueunble 3apsabl. 3akoH Kyiona.

DnekTpuueckoe nojie. Ero neiicTBue Ha 3JIEKTpUYECKUE 3apsIbl.

Hanpsok€aHocte  anmekTpuueckoro  mods.  [IpoOwerit  3apsin.  Jluaum
HANPsLKEHHOCTH AJIEKTPUUYECKOT0 1oJist. OHOPOIHOE 3IIEKTPUYECKOE T10JIE.

[loTeHIMATBHOCTD AJIEKTPOCTATUYECKOro noiid. Pa3HOCTH MOTEHHMaNoB U
HanpspbkeHue. lloreHnmanbHas SHeprus 3apsaa B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHMa neKTpocTaTHYeCKOro noisl. CBs3b HANPSHKEHHOCTH IIOJISI U Pa3HOCTH
MOTEHIIMAIIOB ISl JIEKTPOCTATUYECKOr0 TMoyid (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOIHOI0).

[IpyHOMT CyIIEpNIO3UIIUY IIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apstkeHHOM cdepsl. [lone
pPaBHOMEPHO 3apsDKEHHOro no o0béMy mapa. lloime paBHOMEpHO 3apsKEHHON
OECKOHEUYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsyKEHHOCTH H3THX TOJEH |
JKBUIIOTEHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOIHUKH B DNEKTPOCTATHUECKOM ITOJIE. Y CIIOBHE PABHOBECHS 3apSAI0B.

JvanexTpuku B DJIEKTPOCTAaTHUYECKOM  TIOJE. Jnanexrpruueckas
IIPOHMIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpa.

[lapannenbHOe coeIMHEHNE KOHIEHCATOPOB. [locnenoBarenbHOe COeNMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

JIBrKeHHE 3apsyKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUECKOM IT0JIE.

TexHnueckue YCTpONCTBA U TEXHOJIOTMYECKHE IMPOLECCHI: AJIEKTPOCKOII,
ANEKTPOMETP, DBIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHUE DJIEKTPONpHOOpOB,
KOHJIEHCATOphI, TeHepaTtop Ban ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPsIKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE MOJIE IBYX 3aPSKECHHBIX TIACTHH.

Monens snekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUUYECKOM IIOJIE.

DJeKTpocTaTuuecKas 3amuTa.

Y CTpOoNCTBO U JEUCTBUE KOHJICHCATOpA MOCTOSIHHOW Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH ILIOCKOTO KOHJEHcaTopa OT IUIOIIAIH
MIJIACTUH, PACCTOSIHUS MEXITY HUMH U JUIJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOro MOJIA 3apSKEHHOI0 KOHIEHCATOopa.

3apsiaKa U pa3psziKka KOHIECHCATOpa 4YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopruie padbomot, RPAKMUKYM .

OneHka cuil B3aMMOICHCTBUS 3aPSAKEHHBIX TEJL.

Hab6mtonenue npeBpaiiieHust HEPTruu 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
U3JIy4eHUSI CBETOAMO/A.

N3ydyeHne npoTekaHusi TOKA B LIENHU, COAECPKALLEH KOHAEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIIMAJIOB (HampspKEeHUs) pu
MOCJIEA0BATEILHOM COCIMHEHUU KOHIEHCATOPOB.

HccnenoBanue pa3psana KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmMpuiecKuil mok.

Cuiia Toka. IlocTOsSIHHBIN TOK.

VY ciioBHS CyIIECTBOBAaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. MCTOuHMKH
toka. Hanpsoxkenne U u DJ1C &.

3akoH Oma aJid y4acTKa LeTu.

DIIEKTPUUYECKOE COIPOTHUBJICHUE. 3aBUCUMOCTh COTPOTHUBIICHUS
OJIHOPOJIHOT'O MPOBOJAHUKA OT €ro JJIUHBI U IUIOIIAJA MONEPEYHOrO CEUYCHHS.
VY nenpHOE CONPOTUBIIEHUE BEUIECTBA.

[locnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEIMHEHUE ITPOBOIHHUKOB.
Pacuér pa3BeTBn€HHBIX dnekTprueckux nemnei. [Ipasuna Kupxroda.



Pabota snexktpuueckoro Toka. 3akon [[xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA. TerioBas MOLIHOCTb, BBbLAEIsEMas Ha
pe3ucrope.

OJC u BHYTpEeHHEE CONMPOTHUBJICHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) SJIEKTpUUECKOM Iienu. MOIIHOCTh HMCTOYHHMKA TOKA.
Koportkoe 3ambikanue.

KoHnzeHncarop B ienu nOCTOSHHOI'O TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DIEKTPUUECKONU SHEPTHH.

Hemoncmpauuu.

N3mepeHne cuitbl TOKA U HAIIPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa OT HAIPSOKEHHs Uil PE3UCTOPA,
JaMIIbl HAKAJIMBAHUS U CBETOIMO/A.

3aBUCUMOCTh CONPOTUBICHUS HMWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAU MTONIEPEYHOTO CEYEHUS U MaTEpHaIa.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBIICHMS IPU TOCTOSIHHOM
HaIpsHKCHUH.

[Ipsimoe nzmepenune D1C. KopoTkoe 3aMbIkaHN€E rajlbBAHUYECKOTO 3JIEMEHTA
Y OLICHKAa BHYTPEHHETO COIPOTHUBIICHUS.

CrniocoObI coeiuHeHUsT UCTOYHUKOB Toka, DJIC GaTapeii.

HccnenoBanne pa3sHOCTH MOTEHUHAIIOB MEXAY IMOJIOCAMU HCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

HccnegoBaHne CMEMIAHHOTO COEAMHEHHUS PE3UCTOPOB.

N3mepeHune ynembHOro COpoTUBIICHUS ITPOBOJIHUKOB.

HccnegoBaHne 3aBUCMMOCTHM CHJIBI TOKA OT HAaOpsDKEHUS IS JIAMIIBI
HAKaJIMBaHUS.

VYBenuueHue npejena u3MepeHns aMnepMeTpa (BOJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIICHHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctu DJ[C raabBaHUYECKOrO 3JIEMEHTAa OT BPEMEHU
P KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3sHOCTH MOTEHUHAIIOB MEXAY IOJIOCAMU HCTOYHHKA TOKA
OT CHWJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH ITOJIE3HOW MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznuunwix cpeoax.

DJeKTpUYecKass IMPOBOAUMOCTb  PA3NMYHBIX  BEHIECTB.  DJEKTPOHHAs
IPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBICHUS METAJLUIOB OT
Temiieparypsl. CBEpXIPOBOIUMOCTb.



DIIEKTpUYECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOAHUKMU. CobctBeHHas u MpUMECHAast MIPOBOJIUMOCTD
nonynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS THCCOLMALIMS.
Dnektponn3. 3akoHbl Dapajes A1l SAEKTPOIn3a.

DJIeKTpUUeCKU TOK B Tra3zax. CamMOCTOSITENIbHBIH M HECaAaMOCTOSTEJIbHBIMN
paspsa. PaznuyHbie TUIIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [1nazma.

TexHuueckne yCTpOMCTBA M TPAKTUUECKOE MNPUMEHEHHUE: Ta3opas3psiaHbIe
JaMIIbl, DJIEKTPOHHO-Ty4YeBas TPyOKa, MOJYMPOBOAHUKOBBIE MPUOOPHI: JTHO/,
TpaH3UuCTOp, (OTOAMOM, CBETOAMOJ, TallbBaHWKA, paduHUpPOBaHUE MEIH,
BBIIIJIaBKA AJTFOMHUHUS, SJIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHbI AnekTponusa Papanes.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

CpaBHEHME TPOBOAMMOCTH METAJUIOB U TTOJTYIIPOBOJIHUKOB.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmroienue ammekTpoimsa.

N3mepenue 3apsna OQHOBAIIEHTHOIO UOHA.

HccnenoBanne  3aBUCHUMOCTHM  COINPOTHUBIICHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BOJNIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3n4ecKNH NPAKTUKYM.

CnocoObl u3MepeHus: PU3NYECKUX BEIUYHMH C UCTOIb30BAHUEM aHAJIOTOBBIX
1 U(PPOBBIX U3MEPHUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYMKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCHTEJIbHBIC TIOTPEIIHOCTH U3MEPEHUN (HU3UIECKUX BEIIMYHWH.
OueHka rpaHul] MOrPENIHOCTEM.

IIpoBeneHne KOCBEHHBIX HW3MEPEHUM, HCCIECIOBAHUM  3aBUCHUMOCTEN
bu3nueckux BEIMYMH, MPOBEpPKAa MPEJIOKEHHBIX TUIOTE3 (BbIOOpP U3 PadoT,
OMMCAHHBIX B  TEMATUYECKUX  paslieiaXx «YUCHUUYECKUU  DKCIIEPUMEHT,
1abopaToOpHbIC padOTHI, TPAKTUKYM) ).

MexnpeaMeTHbie CBS3H.

N3ydyenne kypca ¢usuku yraoyonénHoro ypoBHs B 10  kjacce
OCYILIECTBISIETCA C YUETOM COAEPKATEIBbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTreMaTuKu, OMOJIOTUH, XUMUH, T€OrpaPuu U TEXHOJIOTHH.

Mesicnpeomemuoie NOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMOO08 HAYUHO20
no3Hanua: SBICHWE, HAy4YHbIA (PakT, Tumoresa, (Qu3nyeckas BeIMYHHA, 3aKOH,



Teopusi, HaOIIOJIEHHWE, OKCIEPUMEHT, MOJICIMPOBaHUE, MOJeIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, I POBast TaOOpaTOPHSI.

Mamemamuxka: penieHUe cucTeMbl ypaBHeHUH. JluHelHas QyHKUUA,
napaboia, runepbosna, ux rpaduku u cporicta. TpuroHomerpudeckue QyHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHIECKOE TOXKICCTBO.
BekTopsl 1 UX TPOEKIIMHU Ha OCH KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Buonozua: mexanndeckoe ABWIKCHHE B KHUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH JKHUBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HCHHE OKPYKAIOIICH CpEbl,
yTUJIM3ausl OMOOPraHUYECKOro TOIUIMBA IS BBIPAOOTKH  «TEIUIOBON» W
AIIEKTPOIHEPTHH, TTOBEPXHOCTHOE HATSHKCHUE M KAITMJUIAPHBIC SIBJICHUS B IIPUPO/IC,
AIIEKTPUUECKUE SIBJICHHS B )KUBOW MPUPOJIE.

Xumun: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYIL,
MOJIb BEIIECTBA, MOJSIpHAs Macca, IOJIydeHHEe HaHOMAaTepHasloB, TEIUIOBBIC
CBOMCTBA TBEPMBIX TEII, KUIKOCTEH W Ta30B, KUJIKUE KPUCTALIBI, SJICKTPUICCKUE
CBOMCTBa METAJIJIOB, DJICKTPOIMTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, SJICKTPOHHAS
MHUKPOCKOTIHS.

T'eozpaghua: BnaxxHoCTh BO31yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3zoBaHUE JABMXCHUI C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOr0 W JKHJIKOTO TPEHUS B TEXHUKE, CTAaTHYECKUE KOHCTPYKITUU
(KpOHIITEIH, peméryaTbie KOHCTPYKIIMH), MCIOJIB30BAHHE 3aKOHOB COXpaHEHUs
MEXaHWKA B TEXHUKE (THMPOCKON, BOAOMET W APYTHE), JNBHUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHAUIIMOHED, TEXHOIOTUU
MOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHCJIE€ HAHOMAaTepHAJIOB, W
HAHOTEXHOJIOTHH, DJIEKTpOCTAaTUUYeCKasl 3allluTa, 3a3eMJICHHE JJICKTPOIPUOOpPOB,
ra30pa3psIHbBIE JIAMITHI, TTOJTYIIPOBOTHUKOBBIC MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. dinekTrpoauHaMuKa.

Tema 4. Maznummnoe no.e.

B3anmoaelicTBUE TOCTOSSHHBIX MArHUTOB M IMPOBOJAHUKOB C  TOKOM.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOuMn cynepno3nnuun
MarHWTHBIX TTOJIEN. JINHUY MarHUTHOW MHAYKIIHU.

MarnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro ButTka). OneIT Opcrena.

Cuiia Amniepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHiia, €€ HanpaBlI€eHUE U MOYJb. [[BUKEHHUE 3apsiKEHHOW YaCTHUILIBI
B OJTHOPOJHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

MaruauTtHoe nose B BeniecTse. DeppoMarHeTuky, napa- u 1MaMarHeTUKHU.



TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCH: IMPUMEHEHUE
ITOCTOSTHHBIX MAarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOHU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.

Kaprnaa  nuHWA  WMHOYKOMM  MAarHATHOTO  MOJS  IOJOCOBOTO U
OJJKOBOOOPA3HOI'0 MOCTOSHHBIX MarHUTOB.

Kaprrna nuHMNA MarHuTHOM MHIYKIIAM TIOJIS JUIMHHOTO MIPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKU C TOKOM.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

HaOmronenue nBukeHus mydKka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD NENCTBUS AJIEKTPOU3MEPUTEILHOTO npubopa
MAarHUTORJIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccenenoBanne MarHUTHOTO ITOJIS HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOKWCTB (peppOMarHeTUKOB.

HccnenoBanne IeUCTBUSA ITOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.

N3mepenue cunel Amiepa.

N3ydyeHune 3aBUCHMOCTH CUJIBI AMIIEpa OT CHJIbI TOKA.

OrnpeneneHre MAarHUTHOM UHAYKIIAY HA OCHOBE U3MEPEHUSI CUIIbI AMIIepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBeHne 3yIeKTpOMarHUTHOM MHAYKUMM. [lIOoTOK BEkTOpa MarHMTHOM
uaaykiud. OJC uwHAyKuMW. 3aKOH JJIEKTPOMAarHuTHOW uHAykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJC wHAYKUMH B MNPOBOAHUKE, NBUXKYLIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

IIpasuio Jlenna.

NuayktuBHOCTh. KaTylllka HMHAYKTUBHOCTM B LENH IOCTOSHHOTIO TOKAa.
SABnenne camonHaykuuu. 9J{C caMOMHIYKIIHH.

DHeprus MarHUTHOTO TTOJISI KaTYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHn4eckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHl: WHIYKIIMOHHAS
II€Yb, COJICHOM/, 3allIUTa OT AJIEKTPU3ALNM TEJ NPU JBUKEHUU B MATHUTHOM I10JIE
3emiu.

Hemoncmpayuu.
Hab6mtoneHue siBjeHus 3J€KTPOMAarHUTHOW UHIYKIIUH.

UccnepoBanne 3aBucumoctn JDJIC MHAYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHuTHOIO IOTOKA.



ITpaswuiio Jlenua.

[lagenuie MmaruuTa B allOMUHHEBON (MeTHOM) TpyOe.

SIBrieHME CaMOMHIYKIINH.

UccnepoBanue 3aBucumoctd JJ]C caMOMHAYKIIMU OT CKOPOCTHU M3MEHEHUS
CHUJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

OrnpeaeneHre MHIYKIUU BUXPEBOTO MarHUTHOTO MOJIS.

HccnegoBaHue sIBIECHUSI CAMOUHIYKIUU.

COopka MoJIeIH JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3znen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OIMMCaHUE.
DHepreTuuecKkoe OnucaHue (3aKOH COXpPaHEHUS MEXaHHYecKoW 3Hepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHW M3 WX DHEPreTHUECKOTO H
KMHEMATHUYE€CKOTO OMUCAHUS.

Amvmutyna u ¢aza kosneOanuil. CBsI3b aMIUIUTYIBI KOJIEOAHUN HCXOHOM
BEJIMYUHBI C aMIUTUTYIaMU KOJeOaHUM €€ CKOPOCTH U YCKOPEHHS.

[lepron u yacrora koneOanwmii. [leprom Mambix CBOOOIHBIX KOJIeOaHUMN
MaTreMaTH4ecKkoro masiTHuka. Ilepuon CBOOOIHBIX KOJIEOAHUN TMPY>KUHHOTO
MasTHUKA.

[Tonstue o 3aryxaromux kKonedanusx. BeinyxeHHbsie konedanus. Pezonanc.
Pe3onancHas kpuBas. BimmsHue 3aTyxXxaHWss Ha BHJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHMS.

TexHnueckne ycTpoHCTBa M TEXHOJOTMYECKUE MPOLECCHI: METPOHOM, Yachl,
KaudeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceticMorpad.

Hemoncmpayuu.

3anuck K01e0aTeabHOro IBUKECHHUS.

HaOmonenne He3aBUCUMOCTH MEpHOJIa MaJbIX KOJIeOaHU Tpy3a Ha HUTH OT
aAMILTUTY/IBL.

HccnegoBanue 3aTyXamnux KojaeOaHuil U 3aBUCUMOCTH MEprOJia CBOOOTHBIX
KOJI€0aHMI OT CONMPOTUBIICHUS.

HccnenoBanue kojebaHWil Tpy3a Ha MACCHBHOM TIPY)KHMHE C LEJbIO
dbopMUpoBaHUs MPEACTABICHUN 00 HUeaTbHON MOJEIH NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHMs YHEPTUU MIPHU KOJICOAHUSAX TPy3a HA MPYKUHE.

HccnenoBanue BBIHYXIECHHBIX KOJICOaHUH.

Hab6mtonenue pesonanca.

Yuenuueckuii sxcnepumenm, nadbopamopmsie padbomul, npaKmuKym.



N3mepenue mnepuoaa CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

N3ydyeHune 3aKOHOB JBMKEHUS TeJa B X0/ KOIeOaHU Ha yIpyroM MojBece.

N3ydyeHne NBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHHS aMIUTUTY/IbI 3aTyXalOIUX KOJeOaHUH.

HccnenoBanue BBIHYKICHHBIX KOJICOaAHUH.

Tema 2. Inekmpomaznumnsle Konebanus.

KonebGarensubrit  koHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIC KOjeOaHUS B
uaealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUIUTYAbI
3apsizia KOHACHCATOpa C aMIUIUTYIOU CHJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aK0H COXpaHEHHS YHEPTUU B UICAUTHHOM KOJIeOATeThbHOM KOHTYpE.

3aTyxaromme 3JIEKTPOMAarHUTHbIE KoJie0aHus. BrIHYX/1I€HHBIE
AJIEKTPOMAarHUTHBIE KOJICOaHMS.

[lepeMeHHBId TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICHCTBYIOICE 3HAYCHHWE CHUJIBI TOKA W HANPSOKCHUS TPU pa3audaHon (opme
3aBUCUMOCTH MEPEMEHHOT O TOKa OT BPEMEHHU.

CuHycouJanbHbI TEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp W KaTyllKa
WHJIYKTUBHOCTH B L€ CUHYCOUJAJILHOIO MEPEMEHHOIo TOKa. PE30HAHC TOKOB.
Pe3onanc HanpskeHUN.

Nneanwubiit  Tpanchopmatop. IlpousBoacTBo, mepemadya u moOTpeOieHUE
3JIEKTPUYECKON IHEPTUU.

DOKOJIOTUYECKHE PHUCKU TpPU MPOU3BOJCTBE 3JIEKTpodHepruu. KynbTypa
UCIIOJIb30BAaHUS AJICKTPOIHEPTUHU B MOBCEIHEBHOM JKU3HHU.

TexHnyeckrue yCTPOMCTBA M TEXHOJIIOTUYECKHUE ITPOLECCHI: DIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpOIepeay.

Hemoncmpayuu.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

3aBUCUMOCTh YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepatop He3aTyXarMIMX IEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMArHUTHOTO TEHEPATOPA.

BoiHyKIeHHbBIE CUHYCOUANIbHBIE KOJICOaHMUs.

Pe3ucrop, karyiika UHIYKTUBHOCTH U KOHJIEHCATOp B IEMU MEPEMEHHOTO
TOKaA.

Pe3oHanCc mpu MOCIENOBATEIBbHOM COCIMHEHUM PE3UCTOPA, KATYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO U IPUHIIMIT ASUCTBUS TpaHchopmaTopa.



Mogenb TUHUYU 3AEKTPONeEpeIadn.

Yuenuueckuii sxcnepumenm, nabopamopmnsie padomaul, npaKkmukKym.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA Yepe3 IOCIEA0BATEIBHO COEAVMHEHHBIE
KOHJICHCATOP, KaTyIIKY U PE3UCTOP.

HaOmronenue 35eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMU IIEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUMHBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHbie u
npoAoJbHbIE BOJHBL. llepuoa, cKOpoCTh paclpOCTpaHEHHUs] W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpPaXKEHHE, MpEIOMJICHHE, MHTepPEpeHUUs U
mudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIECH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3YyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CpoiicTBa  JJICKTPOMArHUTHBIX ~ BOJIH:  OTPaXEHHUE,  IPEIOMIICHUE,
noJisipu3anus, uHTephepeHus u qudpaKims.

[Ilkana 37eKTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIBI.

TexHnueckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu.

OOpazoBaHue U pacpoCTpaHEHHE MOMEPEUHBIX U MPOAOTIHHBIX BOJIH.

Kone6momeecst Teo Kak HCTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaGmronenre oTpakeHUs U MPETOMIIEHUST MEXaHUYECKUX BOJIH.

Hab6monenne uarepdepenHinu u qudpakiny MEXaHUYECKUX BOJIH.

AKyCTHYECKHM PE3OHAHC.

CBolicTBa yJIbTPa3ByKa U €ro IPUMEHEHHE.

HaGmronenre cBA3M TIPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYIOW H
Y4acTOTOM KOJI€OaHUH.

HccnenoBanue CBOWCTB DJICKTPOMAarHuTHHIX  BOJIH: OTpa)k€HUe,
peIOMIICHHE, OJSIpU3aLus, TUPPaKIus, UHTEPPEPEHLIUS.

Oo6HapykeHre HHOPAKPACHOTO U yIbTPadHOIETOBOI0O U3TyUYCHU .

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomol, npaKmuKym.



N3y4yeHne napamMeTpoB 3BYKOBOU BOJIHBI.

N3yuyeHne pacrpocTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHHOE pacpoCTpaHEHUE CBETa B OJHOPOJHOM cpene. Jlyd caera.
TodeuHbIil UICTOYHHK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpaxeHusi cBeta. [locTtpoeHue M3o0pakeHuil B
iockoM 3epkaie. Chepuueckue 3epkadia.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTeNb npeaoMiieHus1. [IocTOSHCTBO 4acTOThI
CBETAa W COOTHOILIEHHWE /JJIMH BOJH IpPHU MEpexoJe MOHOXPOMAaTHUYECKOrO CBETa
4yepe3 rpaHully pasena AByX ONTUYECKHUX CPel.

Xon nydeilt B mpusme. [ucnepcust cBera. CloXHBIA cocTaB O€lI0ro CBETA.
[Ber.

ITonnoe BHyTpeHHEE OTpakeHue. lIpenenbHblid yroy MmojJHOro BHYTPEHHETO
OTPaXKEHUS.

CobOuparomiue u pacceuBaronue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHUE M ONTHYECKas CHJIa TOHKOW JIMH3Bl. 3aBUCUMOCTH (DOKYCHOTO
pacCTOSHUST TOHKOU C(EepUYecKoll JUH3bI OT €€ T€OMETPUM U OTHOCHUTEIHHOTO
ITOKA3aTeNs MPETOMIICHHUS.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xoa ayya, MPOLIENIIEro JIMH3Y MOJ MPOW3BOJILHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. llocTpoeHrne W300paKEHW TOYKM W OTpe3Ka MpSIMOU B
COOMpArOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Onrtuueckue npubopsl. Pazpemaromnias crocoOHOCTh. ['1a3 Kak onTuueckas
cucrema.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONTUKHU.

BonroBas ontmka. WuTtepdepenmnms cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTHUHE OT JBYX KOTEpEHTHBIX MCTOYHHMKOB. [IpuMepsl KiaccM4ecKux
UHTEPPEPECHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcCaoBUE HaOMIOACHUS
[JIABHBIX ~MAaKCHUMYMOB TIpH MaJCHUM MOHOXPOMAaTHMYECKOro CBeTa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonsipu3zanus ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JyIa,
nepuckor, (oToanmnapat, MHUKPOCKOM, MPOCKIIMOHHBIA amnmapar, MpOCBETICHHE
ONTHUKH, BOJIOKOHHASI ONTHUKA, TU(PpaKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnenoBanue npejaoMIieHus CBETA.

HabGuroienrie moaHoro BHyTpEHHEro oTpaxkeHus. Mojenb cBeToBoIa.

HccnenoBanne XoAa CBETOBBIX NYYKOB Yepe3 IJIOCKONapaJIeNIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEIECKOIIA.

Habmonenne natepdepeHium cBera.

HaOmronenne BETOB TOHKUX TUIEHOK.

Habmonenne nudpakmuu ceeta.

N3ydenune nuppakimOHHON PEIIETKH.

Habmronerne nudpakiimoHHOTO CIIEKTpa.

Habmronenne nucriepcuu cBeTa.

HaGmonenue nomisipuzanuu cBera.

[IpuMeHeHue NONSIPOUIOB JJIsl U3YUEHUS MEXAaHUYECKUX HAMPSIKCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

W3MepeHune nmokasaresis MpeaoMIIEHUS CTEKJIA.

HccnegoBanue 3aBUCUMOCTH (POKYCHOTO paccTOsIHUS OT BellecTBa (Ha
IPUMEPE KUJIKUX JIUH3).

N3mepenune (hoKyCHOro paccTOSHUS pacCEUBAIOIIMX JIHH3.

[Tonydyenne n3o0pakeHus: B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BIL.

[Tonydyenne n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMMYECKUX CUCTEM.

Hab6monenne nudpakium, nHTEpEpeHITNN 1 TOIIPU3ALIUNA CBETA.

N3ydyeHue nossipusaiiuy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJICKTPHUKA.

N3yaenune naTepdhepeHiny J1a3epHOro U3TyIeHUs Ha BYX IIENSX.

HaGmonenue nucnepcum.

HaOmonenue u uccnenopanue 1udpakiuOHHOTO CIIEKTpa.

N3mepenne nimHbl CBETOBOM BOJIHBL.

[lonydyeHue criekTpa U3IY4eHHsS CBETOAMOJA MPU MOMOIIM AUGPAKIIMOHHON

PELIETKY.
Paznesn 6. OcCHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIbHOCTH.
['panunbpl  NPUMEHMMOCTHM  KJIacCMYeckor — mexaHuku.  [loctynarsl

CIEIUAIBHON TEOPUH OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanust  JlopeHiia.
YcnoBue mNpUYMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE
BPEMEHHU U COKPALLICHUE JJINHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C JHEPrUEl U UMITYJIbCOM PENSITUBUCTCKOM YAaCTULBI. DHEPIrus
IIOKOSI.



Texnuyeckue ycTpoOHCTBa W TEXHOJOTHYECKHE MPOIECCHI: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIH 3aPsHDKCHHBIX YACTHIL.

VYyeHndeckui SKCIIEpUMEHT, 1a00paTOpHbIE pA0OTHI, TPAKTUKYM.

OnpeneneHnue HMMOyJIbCa M DHEPrUM  PEISITUBUCTCKUX dYacTuil (IO
(dotorpadusim TPeKOB 3apsHKEHHBIX YACTULL B MATHUTHOM T10J1€).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnyckyaapHno-601H0601i Oyaiusm.

PaBHOBecHOE TerIoBOE M3NIydeHUEe (M3JIydeHUuEe aOCOIOTHO YEPHOTO Tea).
3akoH cMemienus Buna. ['unore3a [Tnanka o kBaHTax.

@DOTOHBL. DHEPrUsl U UMIYJILC (HOTOHA.

®oroaddekr. Onwpitel A. I'. CtoneroBa. 3akonsl porodddexra. YpaBHEHHE
OuinmTeitHa 11 gororddexra. «Kpacnas rpanunay Gororddexra.

JaBnenne cBera (B YAcCTHOCTH, [aBJI€HHME CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0 W aOCOJIOTHO OTPaKaI[yl0 NoBepxHOCTh). OmbiTel 1. H.
JleOenena.

BosHOBBIE cBOMCTBa yactull. Bonnsl ne bpoitns. JlnuHa BonHb! 1e bpouns u
pa3Mepbl  00JacTH JIOKAJM3alMuu JABUXKYIeics uvactuibl. KopmyckynsapHo-
BOJIHOBOH ayanu3M. [{udpakius 351eKTpoOHOB Ha KpUcCTalIax.

Crneunduka nzmepeHuii B MUKpoMupe. COOTHOLIEHUSI HEONpeneaEHHOCTEN
I'efizenbepra.

TexHnueckne yCTpOWCTBA M TEXHOJIIOTMYECKHE IPOLECCHI: CIIEKTPOMETP,
dorornement, ¢GOTOAATUYMK, TYHHEIBHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJINO/.

Hemoncmpayuu.

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO oTodddekra.

HccnenoBaHne  3aBUCHMOCTH  CONPOTUBIIEHHSI  HOJYIPOBOJHUKOB — OT
OCBELEHHOCTHU.

Cseroauo.

ConneuHas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue poropesucTopa.

N3mepenue nocrosinuoi [nanka Ha ocHOBe uccienoBanus Gporodrdpdexra.

HccnegoBaHne 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOUO OT HAMPSHKEHUSI.

Tema 2. @uzuka amoma.

OneITHl IO MCCIENOBAHUIO CTpoeHUs aroma. [lmanerapHas monenb aTroma
Pezepdopna.

[Toctynatsl bopa. M3nydenue u norsoiieHrue (OTOHOB MPH MEPEXOJe aToMa
C OJIHOTO YPOBHS YHEPIUU HA APYIrOM.



Buapl ciektpoB. CrIeKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJEHHOE M3JydeHue cBeTa. Jlazep.

TexHn4eckrne yCTpPOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabmroieHre MMHENYaThIX CIIEKTPOB.

Y CTpONCTBO U JEUCTBUE CUETYMKA UOHU3UPYIOLIUX YACTHULI.

Ornpenenenyie NJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Habmronenne nmuHelyaToro CreKTpa.

HccnenoBanne cnekTpa pa3peKEeHHOIO aTOMapHOrO BOIOPOJAA U U3MEPEHHE
nocTostHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0pa u INEMEHMAPHLIX YACMUY,.

Hyknonnas monens sapa ['eitzen6epra—MBanenko. 3apsn snpa. MaccoBoe
qucio saapa. M3otomsl.

PanunoaktuBHOCTE. Alnbda-pacnaj. ONEKTPOHHBII M TO3UTPOHHBIN Oera-
pacnan. ['amma-u3nydeHue.

3aKOH pPaJMOAaKTUBHOIO pacnana. PannoakTUBHBIE HW30TOIBI B IIPUPOJIE.
CBoiiCTBa MOHU3UPYIOIIETO W3Iy4YeHHUs. BiusHUEe paJMOaKTUBHOCTA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbll (hoH uznydenus. Jlozumerpusi.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl siapa.

Anepubie peakiuu. [enenue u cuntes suep. Anepasie peaktopsl. [IpoGaemsr
YIIPABJISIEMOIO0 TEPMOSIEPHOIO CHHTE3a. OJKOJOIMYECKHE AaCIEKThl Pa3BUTHS
SIZIEPHOU YHEPrETUKMU.

Mertozsl perucTpaiuu 1 UCCIEA0BAaHUS JIEMEHTAPHBIX YACTHLL.

OyHAaMEHTAIbHBIE B3aUMOJCUCTBUS. bapuOHBI, ME30HbBI H JICOTOHBI.
[Ipencrasnenue o CtangapTHON Moaenu. KBapK-Ti0OHHAs MOJENb aIPOHOB.

®usuka 3a npenenamu CrtangaptHod mozaenu. TémHas marepus U TEMHas
JHEPIusl.

EnnHcTBO puznyeckoil KapTUHBI MUpA.

TexHnueckrne yCTpoMCTBa U TEXHOJIOTMYECKHUE MTPOLECCHI: TO3UMETP, KaMmepa
Bunibcona, SiAEpHBIA  peakTop, TEPMOSAJEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HAHCHAasi ToMOrpadusi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO ()OHA C UCIOJIb30BAHUEM J103UMETPA.

N3ydenue nornomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.



OTanbl pa3BUTUS aCTpOHOMUHU. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKH JJI1 OOBSCHEHHUS IIPUPOIBI
KOCMHUYECKUX 00BHEKTOB.

MeTtonpl aCTpOHOMHUYECKUX HcciaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bun 3Bé3mnoro nHeba. CosBe3nusi, sSpkue 3BE3MbI, IIAHETHI, MX BUIUMOC
JIBUYKECHUE.

ConHeuHas cucrema.

Comnuue. ConmHeuHast akTUBHOCTh. MicTounuk aHeprun CotHIa U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamma «CrneKTpaibHbIA KJIACC —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIsl 3BE3] TJIABHOM IMOCIIEIOBATEIIbHOCTU. BHYTpEeHHEE CTpoeHue
3B€3/1. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXOXKICHUU U 3Boionnu CoiHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ['amaktuka. [lonoxxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapel. YEpHBIE ABIPBI B sApax
rajaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pa3zoeranue rajmakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGmronenns 3B€31HOTO HeOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUN JJIs ONpe/eeHUs MOJ0KEHU HEOECHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/us CeBEepHOro MONylapus U SpKUE
3BE3IBI.

HaOmonenuss B Tenmeckon JlyHbl, TIulaHeT, TYMaHHOCTEH U 3BE3IHBIX
CKOIIJICHHH.

DuU3HYECKUUA MPAKTUKYM.

CrocoOb1 m3MepeHust (PU3NYECKUX BEJIUMYHWH C MCIOJIh30BAHUEM aHAJOTOBBIX
U [UQGPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIOTHBIE M OTHOCUTEJIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITUYUH.
OneHka rpaHu NOrpeNIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHWM  3aBHUCUMOCTEU
(u3NUecKX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUMOTe3 (BbIOOpP W3 PadoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3leiax «YUYEHHYECKHH  DKCIIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM) ).

00001 aroIee MOBTOPEHUE.



OO6o0011eHne U cucTeMaTu3aus COACpPKaHUs pasfieNioB Kypca «MexaHuKay,
«MonexynspHas Qu3nka U TepMOAMHAMUKAY, «IJEKTpoAuHamMuKay, «Konebanus
U BOJHB, «OCHOBBI CIEHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH», «KBaHTOBas
busnkay, « 3MEMEHThl ACTPOHOMUU U aCTPODUIUKI.

Ponsr (Qusuku W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLMAIbHOM U 3THYECKOH cepax NesTeIbHOCTH YeIOBEKa, pojib U MECTO (PU3UKH
Y aCTPOHOMHUM B COBPEMEHHOM HAayYHOM KapTUHE MUPA, 3HAUCHUE ONMUCATEIIHLHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTENILHOM M  MPOrHOCTUYECKOW  (DyHKLMIA
dbusznueckor Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUH MPEACTABICHUN
0 Qu3nyecKol KapTUHE MHUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOILIEM PSIAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MexnpeameTHble CBA3M.

N3ydyenne kypca Qusuku yrayon€éHHoro ypoBHs B 11 kiacce
OCYHIECTBIIETCS C YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTMH, XUMHUU, Teorpaduu U TEXHOJIOTHUU.

Meostcnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBJICHUE, HAy4YHbIA (PAKT, TUnore3a, (Qu3nyeckas BEIUMYHMHA, 3aKOH,
TEOpHs, HaONIOJIEHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEPEHUE,
MOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1ad0paTOpHsL.

Mamemamuka: peEUICHUE CUCTEMBl YPABHEHUH. TpPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKIECTBO. BEKTOPBI M MX INPOEKLUMU HA OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB.
[TpousBonnble 37MeMeHTapHBIX (QyHKIUN. [IpusHaku mogo0us TPEYroJIbHUKOB,
omnpe/ieNIeHUE TUIOMIAAN TUIOCKUX PUryp u 00bEma Tel.

Buonozua: snektpuueckue SBJICHUS B KUBOM NpUpOJE, KoseOaTelbHbIE
NBWKEHUS B JKUBOW NPHUPOAE, OKOJOTMYECKUE PUCKHM TMpU MPOU3BOJICTBE
JJIEKTPOSHEPTMH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPa3BYKOBasi JMArHOCTUKA B MEJIULMHE, ONTUYECKUE SBICHUA B KUBOU
PUPOJE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAIUIMYECKASI CTPYKTYpa TBEPABIX
TE1, MEXaHU3Mbl OOpa30BaHMSI KPUCTAUIMYECKONM pEMIETKH, CHEKTPabHbIN
aHaIM3.

T'eocpachua: wmarnuTHBIE TIONMIOCA 3€MIIM, 3QJE€KH MAarHUTHBIX DY,
(poTrochEMKa 3eMHON TOBEPXHOCTH, cericmorpad.

Texnonocusa: TPUMEHEHUE TIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
ANeKTpoABUTaTeNb SIKoOU, TeHepaTOp MEPEMEHHOI0 TOKa, WHIYKIIMOHHAS TeYb,
JIMHUHA 3JEKTPONEpPEnay, EKTPOABUTATENb, padap, paIuoONpUEMHHUK, TEIEBU30D,
aHTeHHa, Ttenepon, CBY-neub, ynbTpa3ByKOBas AMArHOCTUKa B TEXHUKE,



HpOCKHHOHHBIﬁ alrrapar, BOJOKOHHAA OIITHKA, COJTHCUHAA 6aTape$1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACpHAaA SHCPICTHKA U SKOJIOTHYCCKUC aCIICKThI eé Pa3BUTHA.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOEHUA YueOHoro mpeamera «Duszukay
JOJKHBI OTPa’KaTh FOTOBHOCTh M CLIOCOOHOCTh 00YYaIOLIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEaU3allMi OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON IEATEIIBHOCTH, B TOM YMCIIE B YACTH:

IrPaXKAAHCKOr0 BOCIIMTAHUSA:

e C(OPMUPOBAHHOCTH  TPAXKIAHCKOW  MMO3UIMH  OOYyYalolIerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCHICKOr0 OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAaHUCTUUECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOmiecTBa, Yy4YacTBOBaTh B CAaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBATb C  COUHUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMH U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU AECATEIBHOCTH.

NATPUOTUYECKOI 0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH POCCUICKOM IpaKJaHCK O UJEHTUYHOCTH,
MIaTPUOTU3MA,;

e IIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUUCKUX YUYEHBIX B 007aCTH QU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OLIEHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM
YHUCJIE B IEATEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOIO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOrO OYIYILETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e OCTETMYECKOE OTHOLICHHE K MHpPY, BKIKOYAsA OCTETUKY HAy4YHOIO
TBOpPYECTBA, MPUCYIIETO PU3NIECKON HAYKE.

TPYAOBOIr0 BOCIIMTAHUS:



MHTEpEC K pa3iuuHbIM chepam npodeccuoHaIbHON AESITeIbHOCTH, B TOM
YUCJie CBA3AHHBIM C (U3MKOW U TEXHHUKOM, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayliel mpodeccuu U peam30BbIBaTh COOCTBEHHBIE
’KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO B
o0yacTu PU3MKHU HA MPOTSHKECHUH BCEH KU3HU.

IKOJOIrHI€¢CKOro BOCIIuTaHusd:

c(hOpPMUPOBAHHOCTH AKOJIOTHYECKON KYJIBTYpbI, OCO3HAHHE TI00AIBHOIO
XapaxkTepa SKOJIOrHYeCKUX Mpolem;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE ICUCTBUM B OKPYKAKOUICH Cpele Ha
OCHOBE 3HAHMA LIEJEN YCTOWYHUBOI O PA3BUTHS YEJIOBEUYECTBA;

paCIIMPEHUE ONBITA JNEATEIBHOCTH 3KOJIOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAaHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUS .

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHHME LEHHOCTH HAyYHOU JesATeNbHOCTH, FOTOBHOCTh B IIpoOLECCE
U3Y4YeHUS (PU3MKH OCYIIECTBIISITH IMPOCKTHYIO M HUCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBbIe JJornueckue 1eMCTBUA:

CaMOCTOATENbHO  (POPMYTUPOBATh W  aKTyalIM3UpPOBaTh  IMpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENN AEATEIBHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKECHUS,

BBIABJIATH 3aKOHOMEPHOCTH M IPOTUBOPEUYMS B PacCMaTpUBAEMBIX
busznyecKux ABICHUSIX;

pa3pabarbiBaTh IJIaH PElICHUs MPOOIEMBI ¢ YUIETOM aHaAIM3a UMEIOITUXCS
MAaTEpUAJIBbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIESIM, OLIEHUBATh PUCKH NOCIIEICTBUM AESATEIBHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH padOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX IPOOJIEM.

Bba3oBble ucciaenoBarebCKue 1eiCTBHA .

BJIaJIETh HAYYHOU TEPMHUHOJIOTHEH, KIFOYEBBIMA MOHATUSIMH M METOAAMH
(bu3nUecKol HayKu;



BIAJE€Th  HaBBIKAMU  Y4€OHO-HCCIENOBATEIbCKOM U IPOEKTHOM
JEATEIbHOCTH B 00JaCTH (DU3HMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIIFHOMY TIOMCKY METOJOB pemeHus1 3afad (U3HUUECKOro
COZepKaHUsl, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MIO3HAHUS;

BJIAJIETh BUAAMH JEATEILHOCTH MO TMOJYyYSCHHIO HOBOTO 3HAHHS, €ro
MHTEpIIpeTaluy, NpeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMUHbIX YUeOHBIX
CUTYalUsIX, B TOM YHCIIE NIPU CO3JIaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJIATh MPUYMHHO-CJIEICTBEHHBIE CBSI3U W aKTyaJM3UpOBaTh 3ajauy,
BBIIBUTATh THUMOTE3y €€ peleHus, HaxOAUTh apryMeHThl JJiA
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ PpEUICHMs 3aJadd pe3yibTarhl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3a/auyd B 00pa30BaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCIIE TIPU U3Y4EHUHU (QUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCHTHh 3HAHMS 10 (U3HKE B MPAKTHUECKYIO O0JIaCTh
KU3HEAEIATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUCOHBIX IPEIMETOB,

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUTMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;
CTaBUTb NMPOOJIEMBI U 3a/1a4H, TOMYCKAIOIIME alIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undgopmanmeii:

BJIaJIeTh HABbIKAMHU MOJy4yeHUs MH(GOpMaUu (PU3UUECKOTO COJEp)KaHus
U3 UCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOSITEIbHO OCYILECTBIATH IOUCK,
aHalu3, CHUCTEMAaTH3alMI0 M HMHTEPHpPETAli0 MH()OpPMALMKU Pa3IUIHBIX
BUJIOB U (hOpM TIPECTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINK;

UCIOJIb30BaTh CpeACTBA HWH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUU  KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBAaHUN HPrOHOMUKH,
TEXHUKHA O€30MACHOCTH, TUTHEHBI, pPECypcoCcOEepeKeHUs, MPaBOBBIX H
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOr0 COAEpP’KAaHUSA B pa3IMUHBIX (hopmaTax c
yuy€éTOM Ha3Ha4eHWs: HMH(OpPMalLMKW M LEJNEeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3YAIHU3ALUU.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



OCYIIECTBJIATh OOIEHHEe Ha Yypokax GU3MKK W BO BHEYPOUHOMU
NEATENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJB30BaTh  IPEUMMYIIECTBA  KOMAaHIHOW  H
WHJMBUTYaIbHON pabOoThI;

BbIOMpAaTh TEMATHKy M METOJbl COBMECTHBIX ACHCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEMN KAKIOr0 YJI€HA KOJIJIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBHS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
JNEeUCTBUH, pacIipeiessITh POJId C YUETOM MHEHHUI YUaCTHUKOB, 0OCYXKIaTh
pe3yabTaThl COBMECTHOM paboTHI,

OLICHMBATh KA4E€CTBO CBOErO BKJIAJa U KAXKJOrO0 y4aCTHHMKA KOMAaH/bI B
O0IIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Npeajaratb HOBBIE MPOEKThI, OLICHUBATh HJIEH C IO3ULUU HOBHU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBIAAITh TO3UTHUBHOE CTPATETUYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTyallUsiX,  HOpPOSBISATH  TBOPYECTBO U BOOOpaxkeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISATh ~ [MO3HABATENIbHYIO  JESATEIbHOCTh B
o0imactT (U3UKU W ACTPOHOMHH, BBISBISITH MPOOJIEMBI, CTAaBUTh H
dbopMynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTABJIATDH IUIAH PEHICHUS] PACUETHBIX U KaueCTBEHHBIX
3aj71a4, TUIaH BBIMOJIHEHUS MPAKTUYECKOW paboThl ¢ Y4ETOM HMEIOIIMXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOUTECHU;

JlaBaTh OLEHKY HOBBIM CUTYAIIHSIM;

pacliupsTh ~ paMKH  y4eOHOro TpeaMera Ha  OCHOBE  JIMYHBIX
IIPEATIOYTECHHM;

JieJlaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMUPOBAHHUIO U TPOSBICHUIO JIPYAHUIIMU B 00JaCTH
(U3KMKK, TOCTOSHHO MOBBIIATh CBOW 00pa30BAaTENIbHBIA U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BIIAQJICTh HAaBBIKAMHU TO3HABAaTEJIbHOW pe(deKCuu Kak OCO3HaHMS
COBEPIIAEMbBIX JICMCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUIA;

HCIIOIBh30BaTh MPUEMBI pedJIEKCUU IS OICHKH CHUTYyallid, BBIOOpa
BEPHOTO PEIICHHUS;

YMETh OILICHMBAaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PEHICHUS IO HX
CHWKECHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX MpPU aAHAIN3E PE3YJIbTaTOB
JIESITEILHOCTH;

MpPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKN U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI M APryMEHTHI JPYTUX MpPU aAHAIU3E PE3YJIbTaTOB
JIESITCILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce mocTukeHUS JMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBEI T10
dbuzuke g ypOBHS cCpeAHero oOmiero oOpa3oBaHUA y OOyYaroluxcs

COBEPIIEHCTBYETCS HIMOIMOHATBHBIN UHTEJUIEKT, MIPEANOoIarafoIuii
c(hOpMUPOBAaHHOCTb:
e CaMOCO3HAHHUA,  BKJIIOYAIOMIErO  CIIOCOOHOCTh  TOHUMAaTh  CBOE

AMOITMOHAIILHOE COCTOSIHHE, BHJICTh HAIIPaBICHUS Pa3BUTHS COOCTBCHHOU
HMOITMOHATILHOM Cepbl, OBITH YBEPEHHBIM B ce0e€;

CaMOpEryJTUPOBaHMSI, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIMOCOOHOCTH aJanTHPOBATHCA K
OMOITMOHAILHBIM HU3MEHEHUSIM W TPOSBISTH THUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIUH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHKCHUIO TICIN
U yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHUE JIEHCTBOBAThH, UCXOMIS U3
CBOMX BO3MOXHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh IMOHUMATh  SMOITMOHAILHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro MpHU OCYIIECTBIECHUU OOIIEHUS,
CIIOCOOHOCTB K COYYBCTBHIO U CONEPESIKUBAHUIO;

COIIMATTbHBIX ~ HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTpaMBaTh
OTHONICHUS C APYTMMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOHGIUKTHI.

[TPEAMETHBIE PE3VYJIbTATEI



K xouiny oOyuenust B 10 knacce mpelMETHbIE Pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUI:

MOHUMATh POJb  (PU3UKK B  HKOHOMHUYECKOH, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COIMATILHOM M ATUYEeCKOM cdepax AesaTenbHOCTH
YeJI0OBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAyYHON KapTHHE MUpAa,
3HAYEHHE OIUCATEIbHOM, CHUCTEMATU3UPYIOIICH, OOBICHUTEILHON W
MPOTrHOCTUYECKOW  (QYHKIUN  (QU3UYECKOM TEOpUHM —  MEXaHHKH,
MOJICKYJISIPHOM (DM3UKH M TEPMOJUHAMUKH, POJb (PU3UYECKOW TEOpUH B
(GbopMUpPOBAHUY TIPEACTABICHUN O (U3UUECKON KApTUHE MUPA;

paznuyaTh YCJIOBUS TNPUMEHUMOCTH Mojeiel ¢GU3MYecKHuX Tel U
MPOIECCOB  (SIBJICHWI): WHEpIHATbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, aOCOMIOTHO yhpyras aedopmaius, aOCOIIOTHO
yIpyroe u abCOMOTHO HEYMPYTroe CTOJKHOBEHUS, MOJIETH Ta3a, KUIKOCTH
U TBEPAOro (KPUCTAIUIMUECKOr0) Tela, UleabHbIM ra3, TOUCUHBIA 3apsij,
OJTHOPOJTHOE 3JIEKTPUUYECKOE T0JIE;

paznuyaTh yCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (PU3HMUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCITOIb30BAHNS YACTHBIX 3aKOHOB,;

aHATM3UPOBATh M OOBACHATH MEXAHMYECKHE TIPOLECChl U  SBIICHUA,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKCHHS, (OpMYJIbl KMHEMAaTUKH PABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpasoBaHus ['amuiest aii CKOPOCTH W TEPEMEIICHHS,
3akOHbl HpBIOTOHA, TIPUHUKUN  OTHOCUTEIBHOCTHM [ amuies, 3aKOH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbca 1 MEXaHUYECKOU
SHEPrUHU, CBSI3b PabOThl CHJIbI C M3MEHEHHWEM MEXaHWYECKOW HHEpruu,
YCJIOBUS paBHOBECHUsS TBEPAOro Teja), MOpU HTOM HCIOIH30BaTh
MaTEMATUYECKOE BBIPAXKECHHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBaHuil ["anumnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS UMIYJIbCa U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SBJICHUS, UCIIOIb3YS
ocHOBHble monoxeHuss MKT u 3akoHBI MOJEKYISpHOHM (QU3HKKA U
TEPMOJIMHAMHUKN (CBSI3b  JIaBJICHUS MJCATLHOTO Tra3a CcoO CpeaHeu
KUHETUYECKOW JHEPrued TEIUIOBOrO ABWKEHUS M KOHUEHTPALMEW €ro
MOJIEKYJI, CBA3b TEMIIEPAaTyphl BEIIECTBA CO CPEOHEW KUHETHUYECKOU
SHEPryeu TEMJIOBOTO JBUXEHHS €r0 YaCTHI, CBS3b JABIICHUS HUICAIHHOTO
raza C KOHIEHTpAIIMEW MOJIEKYJI M €ro TEMIIepaTypol, YypaBHEHUE
Menneneesa—Knaneipona, mnepBbli 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpaHEHHUs! PHEPruu B TEIUIOBBIX MPOIECCax), MPU 3TOM HCIHOIb30BaTh
MaTeMaTu4YecKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

aHAJIM3UPOBATh U  OOBACHATH DJIEKTPUUECKUE SIBJICHUS, MCIIONb3Ys
OCHOBHbBIE TIOJIO)KEHHSI M 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH KyioHa, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJsl, MPUHLHUII CYNEPHO3ULHUNA 3IEKTPHUUECKUX
MoJIEH, MPU ATOM YKa3biBas YCIIOBUSA MpUMEHUMOCTH 3akoHa KyroHna, a
TaK)K€ IMPAKTUYECKH BAKHBIE COOTHOLIEHUS: 3aKOoHbI OMa il ydacTka
UenyM YU JUIA 3aMKHYTOM DSJIEKTPUUYECKOW Lienu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroga, 3akonsr @apajes A 3J1eKTpoan3a);

OINHUCHIBaTh (PU3MYECKHUE MPOLECCHl M SBJICHUS, HCIONb3YysS BEITUYHMHBI:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMBI TEJ, CHIIA,
MOMEHT CWIbI, JaBJI€HUE, MOTEHUUAIbHAs JHEPrus, KUHETUYECKas
DHEPrusi, MEXaHU4YecKas dHEprus, padoTa CHIIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIA TSKECTH, CUJIA YIPYTOCTH, CHJIAa TPEHHS, MOILIHOCTD,
SHEPrus B3aUMOJCHCTBUSA Tela ¢ 3eMiI€id BONM3M €€ TMOBEPXHOCTH,
SHEprus ynpyroil nedopManuu MPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
abconroTHasl TeMmIiepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusl WUICAbHOTO OJHOATOMHOIO rasza, pa0oTa HaealbHOro rasa,
OTHOCHUTEJNIbHAS BJAXHOCTh Bo3Ayxa, KIIJI wuaeasbHOro TEmIoBOro
JIBUTATEIISA; AJIEKTPUUECKOE I10JI€, HAIPSHKEHHOCTD 3JIEKTPUYECKOIO IO,
HanpspDKEHHOCTh  MOJIE  TOYEYHOI'O 3apsA/a WM 3apsDKEHHOrO Iapa B
BaKyyM€ U B JIUPJIEKTPUKE, MOTEHLUHAN 3JEKTPOCTATHUECKOrO IOJI,
pa3HOCTh  IMOTEHUMAJOB, JJIEKTPOABWXKYIAs CWIa, CHIa  TOKa,
HaIlpsDKEHUE, MOIIMHOCTh TOKA, DJJIEKTpUYeCKas EMKOCTh INIOCKOrO
KOHJIEHCATOpa, CONPOTUBIEHUE YYacTKa LENH C IOCJIEI0BATEIbHBIM H
NapajlIeIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUUECKOr0 MOJIs
KOHJIEHCATOpa;

OOBSICHATH ~ OCOOEHHOCTHM  TPOTEKaHWs  (PU3UYECKUX  SBIICHUM:
MEXaHUYECKOE JBIIKEHUE, TEIUIOBOE JIBUJKCHHE 4YacTHULl BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, Nu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJEHCAlUs, IIJIaBICHUE U KPUCTAILTU3allHs, HAllPaBJICHHOCTh
TEIUIONEpEAAYH, IEKTPU3ALUA TeEJl, SKBUIIOTCHIIMAIBHOCTh TTOBEPXHOCTH
3apsKEHHOT O IPOBOAHUKA;

IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hpr3MUECKON BETUUYHHBI OT
Ipyrod C  HUCIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUpPOBaTh YCTAHOBKY, (DUKCUPOBATH pPE3yNbTaThl MOJIYYEHHOU
3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHAE TIpaduUKOB C Y4ETOM



aOCOIOTHBIX MOTPEUTHOCTEN U3MEpPEHUH, JIeIaTh BBIBOJBI 110 PE3YJIbTaTaM
WCCIIEI0BaHNS;

MPOBOAUTh KOCBEHHBIE H3MEPEHUsSI (U3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMAJbHBIA METOJ H3MEPEHMs], OLIEHHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TUITOTE3BL: MJIAHUPOBATh
HKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAIIM3UPOBATh
MOJIYUCHHbIE PE3YNbTAaThl U JENaTh BBIBOJ O CTATyce MPEAJIOKEHHOU
TUIOTE3bI;

coOJr01aTh MpaBuiia O€30MacHOr0 TpyjAa MPHU MPOBEACHUU HCCIICIOBAHUM
B paMmMKax y4yeOHOro OJKCIEpMMEHTa, MpaKTHKymMa ©  y4eOHO-
UCCIIEIOBAaTENbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIIOIb30BAaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOr0 000PY10BAHMUS;

pemare pacuy€THBIE 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
bu3nyuecKoll MOJENbI0: Ha OCHOBAaHWMU aHalld3a YCJIOBHUS OOOCHOBBIBATh
BEIOOpD (u3MUYECKOW MOJAENH, OTBeUarIeld TpeOOBaHWSIM  3aadH,
OpUMEHATh  (POPMYJBL, 3aKOHBI, 3aKOHOMEPHOCTM U  IOCTYJaThl
¢u3nyecKux TEOpPUM NpU HCIOIB30BAHUM MAaTEMATUYECKUX METOOB
pelIeHus 3a7a4, IPOBOAUTH PACUETHI HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
AHAIN3UPOBATH PE3YNIBTATBl M KOPPEKTUPOBAaTH METOIBI PELIEHUs C
Y4€TOM MOJIYYEHHBIX PE3YyJIbTaTOB;

pelaTh KadyeCTBEHHbIE 3a/adyd, TpeOyrollne NPUMEHEHUs 3HAHUNA U3
pa3HbIX pa3/esioB Kypca (PU3MKH, a TaKKe MHTETpally 3HaHUN U3 JPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJECHUI ¢ OMOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pu3MYecKue SBICHUS;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHHUS [ OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTHYECKUX MTPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJAJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

aHAJIM3UPOBATH M OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOJCTBEHHON
JEATEIbHOCTH YEJIOBEKa, CBS3aHHOW ¢ (PU3MUECKMMM IpolLeccaMu, C
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
IPUPOJOIIOJIB30BAHUH, @ TAKXKE PAa3yMHOM HCIIOJIb30BAaHUU JOCTHKEHHM
HAYKM M TEXHOJIOTUM JUIsl JalbHEHIIEro pPa3BUTHUS YEIOBEUECKOIO
00I1IeCTBa;



IPUMEHATh Pa3IMuYHbIE CIOCOOBI pabOThl C MHpOpMAIMEH (PU3NIECKOTO
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMAaIIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIHOJB30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, MepepadOTKH U TpEeAbsABICHUS Y4YeOHOH u
HayYHO-TIOMYJISIPHON MH(OpPMAIMKU, CTPYKTYPUPOBAHUS M UHTEPIIPETAIIUU
uH(boOpMaMy, MNOJYyYEHHOW M3 pa3jIMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3MPOBAaTh  MOJY4aeMylo  HMH(OpPMALMIO UM OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaJM3a UCTOYHHKA MH(POpMALIHH;

MPOSIBIISATH OpraHu3alMOHHbIE u MO3HABATEIIbHbBIE yMEHUs
CaMOCTOATENILHOTO  IPUOOpPETEeHUs] HOBBIX 3HAHUM B  Mpolecce
BBITOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIEA0BATEIbCKUX paboT;

paboTarh B TpYIIE C HCIOJHEHUEM PA3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAMOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYAllUAX, aJICKBAaTHO OLIEHMBATh BKJIAJ Ka)JOro U3
YYaCTHHUKOB I'PYIIIbI B PEIIEHHE PACCMaTPUBAEMOM TPOOIIEMBI;

MPOSBIISATh MOTUBALIMIO K OyAylieil NpoeCCHOHAIBHON AESITEIbHOCTH 1O
CHELMATBHOCTAM (PU3HKO-TEXHUYECKOTO IPOPHIISL.

K xonuy oOyuenuss B 11 knacce TnipelIMETHBIE pe3ylbTaThl Ha YIrIIyOJIEHHOM
YPOBHE JOJKHBI OTPpaKaTh C(POPMUPOBAHHOCTD Y OO0 y4aIOIIUXCS YMEHUI:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLMAIBHOM M 3TUYeCKOoU cdepax NesTeIbHOCTU YelIOBEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAyYHOW KapTHHE MHUpPA, pOJib aCTPOHOMHH B
IIPAKTUYECKOM  JCATEIBbHOCTH 4YEJIOBEKA M JAJBHEUINEM Hay4dHO-
TEXHUYECKOM PA3BUTHH, 3HAYEHUE ONMUCATEIbHOW, CUCTEMATU3UPYIOLICH,
OOBSICHUTENTbHOW W MPOTHOCTHYECKON (PyHKUMI (DU3HuecKoil Teopuu —
ANEKTPOAUHAMUKHY, CIIELMAIIBHOM TEOPUM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponap (pusnueckor Teopuu B (HOPMUPOBAHUU IPEICTABICHUN O
¢busnyeckoil KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpPa B 00IEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJE;
pa3nuyarth YCJIOBHS NPUMEHHMMOCTH Mojeled (U3HYECKUX Tel H
IPOLIECCOB  (AIBJICHUI): OJHOPOJIHOE AIIEKTPUUYECKOE U  OAHOPOAHOE
MarHMTHOE I0JI, TAPMOHUYECKUE KOJeOaHusl, MaTeMaTUYECKUN MasiTHUK,
WJCATbHBINA TMPYKUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WICATbHBIN
Kosie0aTeNIbHbIN KOHTYp, TOHKAs JIMH3a, MOJEJIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJEJIM CBETA;

pa3nuyaTth ycnoBHs (TpaHHIlbl, 00JACTH) MPUMEHUMOCTH (PUINUECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB,;



aHAJIU3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHUA,
UCIIONb3YSl OCHOBHBIE TIOJOXKEHHUSI W 3aKOHBl DJIEKTPOJWHAMUKH U
CHEMAIbHOW  TEOPUM  OTHOCHUTEILHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsana, cwia Awmmepa, cuina JlopeHma, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMHM, T1paBwio  Jlenma, cBa3p  O/(C
CAMOMHIYKLIMH B D3JIEMEHTE DJJEKTPUYECKOW MEeNH CO CKOPOCTHIO
M3MEHEHHS]  CHJIBl  TOKa,  IOCTYJIaThl  CIEHUaJIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINTEITHA);

aHAIM3UPOBATH M OOBSCHATH KBAHTOBBIC MPOIIECCHI U SIBIICHUS, UCTIOIb3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OWHINTEHHA IS
doroapdexra, mepBeld U BTOpoM mocTydarel bopa, mpuHUHI
COOTHOIIEHUsI HeompeAenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOT'O YMCEN W DHEPrUU B SIEPHBIX PEAKIMAX, 3aKOH
PaAOaKTUBHOTO pacnazia);

OMUCHIBATh (DU3UUECKUE MPOLECCHl U SBICHUS, UCIONb3YSl BEIUYHMHBL:
HaNpsHDKEHHOCTD 3JIEKTPUYECKOrO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
NoJIsl, PA3HOCTh IMOTEHIMAJIOB, JJEKTPOABIKYIIAS CUJA, WHIYKIUS
MAarHUTHOTO TOJISl, MAarHUTHBIM TOTOK, CWia AMIEpa, WHIYKTHUBHOCTD,
ANEKTPOABMKYIIAA CUJa CaMOMHAYKLIMHU, 3HEPrusi MAarHUTHOTO TOJsS
MPOBOJIHMKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJIHAs SHEPrus,
SHEPrus TOKOSI CBOOOJHON 4YacTUIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBO€ YHUCIIO U 3apsij apa, SHEPTUs CBS3H SApa;

OOBSICHATH  OCOOCHHOCTHM  TPOTECKaHUS  (PU3WYECKUX  SIBJICHUIA:
AIIEKTPOMArHUTHasl UHIYKIUs, CAMOMHIYKIIUS, pE30HAHC, MHTepdepeHus
BOJIH, JAUGpaKiusg, JUCHEpCHsi, TOJHOE BHYTPEHHEE OTpakKeHHE,
dbotoanexktpuueckuii 3¢dext (borodddext), anbda- u Oera-pacrajbl
aaep, raMMa-u3iaydeHue saep, (PU3NYecKUue MPHUHIUIBI CIIEKTPATbHOTO
aHanmu3a u paboTHI Jla3epa;

ONpEAeNATh HANpPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJs MPOBOJHHUKA C
TOKOM, cuJibl AMriepa u cuiibl JIopeHia;

CTPOUTH U300paKEHHE, CO3/1aBAEMOE MJIOCKUM 3€PKaJioM, TOHKOW JIMH30M,
Y PacCUMUTHIBAThH €r0 XapaKTePUCTUKH,

MPUMEHATH OCHOBOIIOJArallie ACTPOHOMHYECKUE MOHATHS, TEOPUU U
3aKOHBl JJIi aHaiM3a U OOBACHEHMS]  (PU3MYECKUX  MPOIIECCOB,
MPOUCXOIAIIMX B 3BE37aX, B 3BE3HBIX CHCTEMAX, B MEXTaJIAKTUYECKOU
cpelie; NBMKEHUS HEOSCHBIX TeJ, BOJIIOIUH 3BE3T U BeeneHHoil;
MPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEM (PU3UYECKHUX BEJIUYHUH C
HCIIOIb30BAHUEM TMPSAMBIX HU3MEPEHUH, TPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHUpOBATh pe3yjbTaThl TOJYYCHHOW 3aBUCHUMOCTHU



¢u3nyecKkux BEIWYUH B BHUJAE TpaQUKOB C YYETOM aOCOIHOTHBIX
NOTPEIIHOCTE  W3MEpPEHWM, JelaTh  BBIBOABI [0  pe3yJibTaraM
UCCIIE/I0BaHNUS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIUYHUH, MPU 3HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJ M3MEPEHHs, OLEHUBATh AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPELTHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOAUTH OIBITHI MO MPOBEPKE MPEMIOKEHHONW TMITOTE3bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJBTATHl M JAENIaTh BBIBOJ O CTAaTyCce NPENJIOKEHHOU
TUIOTE3bI;

OIHCHIBATh METOABI MOIYYEHUS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
coOrofaTh TMpaBmiia 0€30MacCHOTO TPyAa MPH MPOBEACHUN UCCIECTOBAHUN
B paMmMKax ydyeOHOro OJKCIEpUMEHTa, MpPaKTHKyMa M  ydeOHO-
HCCIEA0BATENBCKOM M IPOEKTHOM JEATENIBHOCTH C MCIOJIB30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U JIAOOPATOPHOro 000PYAOBaHUS;

pemate pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(¢u3nuecKol MOJENbI0: Ha OCHOBAaHMM aHajiW3a YCIOBUS BbIOMpATh
¢usnyeckue MOJENM, OTBEYaloIlhe TpeOOBaHUSAM 3aJauM, NPUMEHSTh
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3UYECKUX TEOPUU
IPU  HWCIIOJIb30BAaHUM MaTeMaTUYECKUX METOJOB pElIeHUs 3ajad,
MPOBOAUTH PACUETHl HA OCHOBAHUM UMEIOIIUXCS JAHHBIX, AHAJIU3UPOBATH
pPE3yJIBTATBl U KOPPEKTUPOBATH METOJbI PELICHUS C YYETOM IOJYYEHHBIX
pE3YJIbTATOB;

peliath KauyeCTBEHHbIE 3a/layd, TpeOyroliyue MNPUMEHEHHUs] 3HaHUW U3
pa3HBIX pa3/esioB Kypca (pU3MKH, a TaKKe MHTETpally 3HaHUN U3 JIPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBAaTh JIOTHYECKYIO
LENOYKY pacCyKJIE€HUI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBJICHUS,

UCIOJb30BaTh TEOPETUYECKHE 3HAHMS [ OOBSICHEHUS OCHOBHBIX
NPUHILIUTIOB PabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOIMYECKUX IPOLECCOB;

NPUBOJIUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE NPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBATh MOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHON
NESATENIbHOCTH 4YeJIOBeKa, CBSI3aHHOW ¢ (PM3MYECKUMHU MpOIeccamH, ¢
MO3ULUKA 3KOJOTUYECKON 0€30MacHOCTH, MPEACTABICHHUN O palliOHAIIBHOM
MPUPOIOINONIB30BAHUHU, @ TAKKE Pa3syMHOM HCIIOJIIb30BAaHUU JOCTUKEHUN



HAyKM W TEXHOJNIOTUWA Ui JaJIbHEHIIEr0 pa3BUTUS YEJIOBEUECKOIO
oO11ecTBa;

NPUMEHATh pPa3IUYHbIe CIOCOOBI PadoThl ¢ MHpOpMaUUen (PU3NUECKOTrO
COZCpXaHUsI C HCHOJb30BAaHUEM COBPEMEHHBIX HH(OPMaIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIHOJb30BAaTh COBPEMEHHBbIE MH(OPMALUOHHBIE
TEXHOJIOTUM JJIl TIOUCKa, MepepadOTKH W TpeAbsSBICHUS Y4YeOHOH u
HAy4YHO-IOMYJISIPHOM MH(OpPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALlUN
uH(pOpMAIMU, TOMYyYEeHHOW W3 pPa3IMYHbIX MCTOYHUKOB, KPUTHUYECKH
aHATM3UPOBATh  MOJy4aeMylo  HH(OpPMALMIO U OLUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaM3a UCTOYHHKA HH(POPMAIIHH;

POSIBIIATH OpraHu3alOHHBIC u MO3HaBaTe/IbHbIC YMEHUS
CaMOCTOATEJILHOTO ~ IIPUOOPETEeHUs] HOBBIX 3HAHUU B  IpoLecce
BBITTOJIHEHHUS TPOEKTHBIX U y4eOHO-MCCIIEA0BATEIBCKUX paboT;

paboTare B TpYIIE C HCIOJHEHUEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIIbI, pAUOHAIBHO PacHpeesaTh ACSITENbHOCTh
B HECTAHJAPTHBIX CUTYallUsAX, aJeKBaTHO OIEHUBATh BKJAJ KaXJOTO M3
YYaCTHUKOB T'PYIIIBI B pEIICHUE pPaccMaTpUBaeMoOn IPOOIEMBIL;

MPOSBIIATh MOTUBALIMIO K OyAymied npoecCuOHAIbHON EATEIbHOCTH 10
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIIS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
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KonrTpoasnbie | IlpakTuyeckue
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Ne i/m Kourposabhubie | Ilpakruueckue
NMPOrpaMMbIl Beero o0pa3oBaTebHbIE PeCypPChI
padoThI padoThI
Paznen 1. JIEKTPOJIUHAMMUKA
1.1 MaruutHoe nose 14 https://m.edsoo.ru/8PRHOWUII
1.2 DneKTpoMarHuTHasT HHIYKIIHS 13 1 https://m.edso0.ru/\VQQ38UZXC
Hroro no pasaeny 27
Pazgen 2. KOJIEBAHUS 1 BOJIHbBI
2.1 MexaHu4deckue KojieOanus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DNeKTpOMarHuTHbIE KojeOaHus 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CHATUTCCKHE H SHCKIPOMATIHHTIEIE 10 1 https:/m.eds00.r/RYENOQYICS
BOJIHBI
2.4 OnTuka 25 1 https://m.edsoo.ru/0BLJ6N69R
Hroro no pasaeny 60

Pazznea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 OcnoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pasaeny 5
Pasnen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckysipHO-BOJIHOBOH JTyau3M 15 https://m.edso0.ru/S400GCWUJ
4.2 ®dusuka aToma 5 https://m.edso0.ru/ZLJ435GQC
4.3 usitica ATOMHOTO SApa H S1EMEHTAPHBIX 5 https://m.edso00.ru/Q4WLMHSIT
4aCTHIL



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Uroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMHH U aCTPO(UUKH 12 https://m.edsoo.ru/RPXW8WN4N
Wroro no pazneny 12
Paznen 6. PUSHUECKHUA TPAKTUKYM
6.1 Ou3nuecKuil IPaKTUKyM 16 16 https://m.edsoo.ru/EL9ALAJIF
Htoro no pazgeny 16
Paznen 7. OBOBIIAIOIEE IOBTOPEHUE
Cucremaruzanuus u o0o01IeHne
7.1 HPEAMETHOTO conep maan[ 1onprTa 15 https://m.edsoo.ru/P5CGRX7IW
NesITeIIbHOCTH, TIPUOOPETEHHOTO ITPU
n3zydenuu Kypea ¢pusuku 10 — 11 xnaccon
Wroro mo pazneny 15
PesepBHOE Bpems 10 https://m.edsoo.ru/E65RYIXLB
BIIEE KOJIMYECTBO YACOB I1
OBII] (0] CTBO YACOB I1O 170 16

I[TPOTPAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB

HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacos

Bcero

KonTpoabHsbie
padoThI

IIpakTHueckue
padoThI

Jlara
H3Y4YEeHUA

DJIeKTPOHHBIEe HU(pPOBbIE
o0pa3oBaTesbHbIE peCypehl

®dusnka — hpyHaaMeHTaIbHAS
HayKa O IpUpoAe

https://m.edsoo0.ru/4GD12L71X

HayuHb1il MeTOq NO3HAHUSA U
METOBI UCCIIEIOBAHUS
(buU3HYECKHUX SIBJICHUM

https://m.edsoo.ru/47JULOILY

DKCIEPUMEHT U TEOPHS B
Hporecce MO3HAHUS PUPOJIBL.
Haburonenne u 5KCnepuMeHT B
¢dusuke

https://m.edsoo.ru/RV2VFFZL6

CriocoOs1 u3MepeHust PU3NIECKUX
BEITMYUH

https://m.edsoo.ru/BKMS7EY 05

AOCONIOTHAS U OTHOCUTENIbHAS
MNOorpCemHoCTU I/I3MepeHI/II71
(1)I/IBI/ILICCKI/IX BCIIMYNH

https://m.edso0.ru/K3LOI3CFT

MogenupoBanue B pusuke. Poib u
MecTO (PU3UKH B (OPMHUPOBAHUU
COBPEMEHHOW Hay4YHOU KapTUHBI
MHpa, B IPAKTUIECKOU
JESTEIbHOCTH JIOAEH

https://m.edsoo.ru/85PJ5YR4H

MexaHnyeckoe NBUKEHHUE.
Cucrema oTcuera.
OTHOCUTENBHOCTh MEXAHUYECKOIO

https://m.edsoo0.ru/QUQYCWDZP



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP

newkenusd. [Ipsimas u oOpatHas
3a7Ja49d MEXaHUKU

Panuyc-BeKTop MaTepruanbHOU
TOUYKH, €r0 POEKIIMH HA OCH
KoopauHat. TpaekTopus.
ITepemenienne. Ckopocts. Mx
MPOEKIIMM Ha OCU KOOPJMHAT

https://m.edsoo.ru/PEU6JZ20E

PaBHOMEpHOE NpSMOJIIMHENHOE
nBuxkeHue. I'papuueckoe
OIMCAHNE PABHOMEPHOT' O
OPSMOJIMHEWHOrO IBUKEHUS

https://m.edsoo.ru/ZNKXP8SMEF

10

CiioxeHue nepeMenieHu u
ckopocreil. Pemenue 3a1au

11

HepaBHOMEpHOE NBHKEHUE.
MrHoBeHHasi CKOPOCTb.
Yckopenue. [Ipamonuneninoe
JBUKEHHE C TOCTOSIHHBIM
YCKOPEHHEM

https://m.edsoo.ru/YKQTORS20

12

I'paduueckoe onvcanue
MPSIMOJMHEWHOT O IBHKEHUS C
MOCTOSIHHBIM YCKOPEHHEM

https://m.edsoo.ru/N321FH2L1

13

CBoboaHoe nazieHue. Y ckopeHue
CBOOO/IHOr O MaJIeHusl.
3aBUCUMOCTb KOOPJUHAT,
CKOPOCTH, YCKOPEHHUS OT BPEMEHH
U UX rpauku

https://m.edsoo.ru/UYVYXC8JD

14

JIBmxeHue Tena, OpOIeHHOr O MOoj
YTJIOM K TOPU30HTY

https://m.edsoo.ru/M6B8TSPKM



https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM

15

KpuBonnHeiiHoe 1BUKEHHUE.
JIBHU>KEHUE 110 OKPY>KHOCTH.
VrioBas v TUHEHHAST CKOPOCTb.
Ilepuon u yacrora.
[{eHTpOCTPEMUTENBHOE U ITOJIHOE
YCKOPEHHE

https://m.eds00.ru/SGZQQF5H2

16

KonrtponwsHas pabota o teme
"Kunematuka"

https://m.edsoo.ru/DP1XRIHJI

17

I1epserif 3akoH HproTOHA.

NuepunaibHbIE CUCTEMBI OTCUETA.

IIpyHIUI OTHOCUTEIBHOCTH
INamunes. HemnepunaisHbie
CUCTEMBI OTCUETA

https://m.edsoo.ru/8FO42H1L2

18

Cwuta. PaBHOneH CTBYOIIIAs CHUIA.
Bropoii 3akon HetoToHa. Macca

https://m.edso0.ru/2QC075VDL

19

BsaumoneiictBue Tein. Tpernit
3akoH HproToHa

https://m.edsoo.ru/NAD4VZADH

20

[IpuHIIMD Cynepno3uLuy CUJl.
Pemenue 3a1au Ha IpUMEHEHNE
3ak0oHOB HproTona

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOI'O TSATOTEHMUS.
OKBUBAJIEHTHOCTb
IPaBUTALMOHHON U MHEPTHOU
MAacChl

https://m.edsoo.ru/AE40LUZYB

22

Cuia TSKECTH U YCKOpEHUe
CBOOOIHOr 0 NaJgcHUsI

https://m.edsoo.ru/36 LBC4Z70QJ

23

JIBmkeHre HeOECHBIX TeNT B MX
HCKYCCTBEHHBIX CITYTHUKOB.

https://m.edsoo.ru/F756CAPFB



https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL
https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB

IlepBas kocMuyeckast CKOPOCTb.
3akonsl Kemiepa

24

Cuiia ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RV3SSW081

25

Cuna tpenus. [Ipupona u BUbI
cui TpeHus. JBrukeHne B
JKAJIKOCTH U ra3e ¢ y4€TOM CHIIBI
COIPOTUBJIEHUS CPEIIbI

https://m.edsoo.ru/UP3KXCTQU

26

Hasnenune. ' magpoctaTnueckoe
napienue. Cuna Apxumena

https://m.edsoo.ru/SWDUEVCO2

27

AGCOIIOTHO TBEPIOE TEIIO.
[TocTynaTensHOE U BpamaTeIbHOe
ABMIKCHUC TBEPAOIro TEJia

https://m.edsoo.ru/UVIUYVE7Y

28

MoOMEHT CUIBI OTHOCUTEILHO OCH
BpartieHus. [1nedo cuibl

https://m.edsoo.ru/AY2DMXMKR

29

CnoxxeHue CHil, IPUJIOKEHHBIX K
TBepromy Teny. LleHTp Tsbxectu
Tea. Y ClI0BUs paBHOBECU S
TBEpZOro Tena. Buasl paBHOBecus

https://m.edsoo.ru/VVFOEBAS878

30

Pemenne 3agau

https://m.edso00.ru/Q3QEPZXMR

31

KontponpHas pabora 1o reme
"lunamuka. CTaTHKa TBEPIOIrO
Tena"

https://m.edsoo.ru/41HS90LZD

32

Nmnynsc MaTepuanbHON TOUYKH,
CHUCTEMBbI MaTEpUAJIbHBIX TOUEK.
[lenTp macc cucteMbl
MaTepualibHBIX TOYEK. Teopema o
JIBUKEHUHU LIEHTPA MACC

https://m.edsoo.ru/3PBMZ3HII



https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2
https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII

33

NmMnynbsc cuiibl M U3MEHEHHE
MMITyJIbCa TeJla. 3aKOH COXPaHEHUs
uMIyJibsca. PeakTuBHOE ABHKEHHE

https://m.edsoo.ru/ANJW80116

34

MoMeHT uMIyJibca MaTepHalbHON
touku. [IpencraBienue o
COXpaHCHUHU MOMCHTA UMITYJIbCa B
HCHTPAJIbHBIX ITOJIAX

https://m.edso0.ru/CHS9DBRA4I

35

Peiienune 3agau

https://m.edso00.ru/224025Z6M

36

Pa6ora cuiel Ha MaJioM U Ha
KOHEYHOM IepEeMEIICHUH.
['paduueckoe mpeacraBieHue
paboThI cribl. MOIIHOCTD CUJIBI

https://m.edsoo.ru/B7N1YBP1N

37

Kunernueckas sneprus. Teopema
00 U3MEHEHNN KNHETUYECKOH
SHEPruu MaTepHaHBHOﬁ TOYKHU

https://m.edso0.ru/NSQCCI1EIM

38

IToreHunanbHbIE U
HETIOTEHLIMAIBbHBIE CUJIBI.
[TorennnansHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/BHTO9WA4CQ

39

Tperbst KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMOTEHIMATBHBIX
CHJI C U3MEHEHUEM MEXaHUYECKON
OHEPrUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUSI MEXaHUYECKON
SHEPrun

https://m.edso0.ru/66P2WGWS4

40

Yapyrue u Heynpyrue
CTOJIKHOBEHHUS. Y paBHEHHUE
bepnyim i uaeanbHoM
JKUJIKOCTH

https://m.edso00.ru/OIC610G5F



https://m.edsoo.ru/1NJW8O116
https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4
https://m.edsoo.ru/OIC610G5F

41

KonrponeHas paborta o reme
"3aKOHBI COXpaHEHUs B MEXaHHUKe"

https://m.edso0.ru/SO90PC322

42

Pa3Butue npencraBieHnii o
npupoje TeryioTbl. OCHOBHBIE
nonoxenust MKT. ud dyzus.
bpoyHoBckoe ABMKEHUE

https://m.eds00.ru/0ZTXY71SW

43

CrpoeHune ra3000pa3HbIX, KUIKHX
Y TBEPIBIX TeIl. XapaKTep
JBUKEHMSI U B3aUMO/IEHCTBUS
4acTull BEIIeCTBA

https://m.edsoo.ru/lUX8FMV2CU

44

Macca u pa3mepbl MOJIEKY T
(atomoB). KonmnuecTBo BelecTsa.
[TocrosinHas ABoraapo

https://m.edsoo.ru/5SFCL7ZUUQO

45

Temneparypa. TennoBoe
paBHoBecue. [llkana [{enscus

https://m.edsoo.ru/SDOFUFGIL

46

Peiienne 3agau

https://m.edsoo.ru/EGRV58D9F

47

Nneanpublii ra3. ['a3oBbie 3aK0HBI

https://m.edsoo0.ru/01M0X0OV4B

48

YpaBuenue MenneneeBa-
Kunaneiipona. Pemenue 3anau

https://m.edsoo.ru/7RAZ800M4

49

AbcomnroTHas TeMieparypa. 3aKoH
JanbToHa

https://m.edso00.ru/27RGL3V1G

50

I/I3onp0ueccm B HC€aJIbHOM ra3s€ C
INOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

https://m.edsoo.ru/UQ9SUVODW

51

['paduueckoe npencraBieHue
M30MPOIIECCOB: U30TEPMA,
n30xopa, nzobdapa

https://m.edsoo.ru/M\W1HC88PJ4

52

OcuHoBHoe ypaBHeHue MKT

https://m.edso0.ru/E65TLSWXG



https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4
https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG

53

Perrenne 3agau

https://m.edsoo.ru/8U427HI1YJ

54

CBs13b a0COMIOTHON TeMITepaTyphbl
TEPMOJIMHAMHYECKON CUCTEMBI CO
CpeIHEel KMHEeTUYECKOM SHeprueit
MIOCTYIATEIbHOI O TEIIOBOTO
IBHMIKCHUSA €€ YaCTHI]

https://m.edsoo.ru/N6ETZ0LDZ

95

O0001IEHNE U CUCTEMATU3ALUS
3gauui 1o reme "Ocuoser MKT"

https://m.edsoo.ru/EDM5ZTZCY

56

KonTponsHas pabora mmo reme
"OcuoBsl MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepmoauHamMuueckas cucTeMa.
3aJaHKe BHEIIHUX YCIOBUM I
Tl cucremsl. BHemHue u
BHYTPEHHHE ITapaMeTPhI.
[TapameTpsr T/I cucreMsl kKak
CpeHrE 3HAUYCHUS BEJIMYHH,
ONMMCHIBAKOIINX €€ Ha
MHUKPOCKOIMUYECKOM YPOBHE

https://m.edso0.ru/4L636LXVZ

58

HyneB 0€ Ha4vaJiI0 TCPMOAWHAMHKH.

Camornpon3BojbHas penakcanus
Tl cucteMsl K TEILIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LYMWVLIRP

59

Moneins uaeansHOro rasa B
TEPMOJINHAMUKE. Y CIIOBHUS
IPUMEHUMOCTH 3TOH MOJEIN

https://m.edso0.ru/FOQVOQKQOS8

60

YpaBHuenue MeHieneeBa-
Krnanelipona u BelpakeHue A
BHYTPEHHEW dHEPrun

https://m.edsoo.ru/TZJUGWSMZ



https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ

61

BripaxeHnue 1 BHyTpeHHeEH
SHEPruu OJIHOATOMHOIO
UJIeaJbHOro rasa.
KBasucratuueckue u
HECTaTUYECKUE MPOLECCHI

https://m.edsoo.ru/L1XUZJSC7

62

DrneMeHTapHas pabora B
TEpMOJMHAMHUKE. Bhraucienue
paboThI 1o TpaduKy mporecca Ha
pV-auarpamMmme

https://m.edsoo.ru/YHE1589A1

63

Temonepenaya kak crnocoo
M3MEHEHUs BHYTPEHHEH SHeprun
TJ1 cucrembl 0€3 coBepIIEHUS
paboThI

https://m.edsoo.ru/BDN5GEKP7

64

KonBekius, TenionpoBOIHOCTbD,
H3JIy4YeHUe

https://m.edsoo.ru/QM4T9ETS8

65

KonmuecTBO TEMNOTHI.
TenmoéMKoCTh Tella. Y aelnbHas u
MOJISIpHAs TEILIOEMKOCTH
BEIleCTBA. Y AenbHas TEIIoTa
CrOpaHus TOMJIUBA

https://m.edsoo.ru/ROASBF905

66

Pacuér konmmuecTBa TEIIOTHI TpU
Terionepeaaye

https://m.edsoo.ru/B4NQ2B026

67

ITonsarue 00 aguadaTHOM
npouecce. [lepBblii 3aKOH
TepMOI[I/IHaMI/IKI/I

https://m.edso0.ru/SOXBMXFYN

68

KonudectBo Teniotsl U pabora
KaK Mepbl U3BMEHEHUsI BHYTpEHHEH
suepruu T/[ cucteMbl

https://m.edsoo.ru/59W3F1X49



https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1
https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49

69

Bropoli 3aKk0H TepMOJUHAMUKHI
JUTS. PABHOBECHBIX U
HEpPaBHOBECHBIX MTPOLIECCOB.
HeoOpatuMoCTh MPUPOAHBIX
IIPOLIECCOB

https://m.edso0.ru/3BEBSKQ8G

70

[IpuHUANEI TEVICTBUS TEMIOBBIX
mMamumH. KITJ{

https://m.edsoo.ru/Z25PJPKKU

71

MakcumainbHoe 3HaueHue KIIJI.
[Muxi Kapuo

https://m.edso0.ru/QATFSEOKO

72

Pemenune 3agau

https://m.edso0.ru/0Q1IVD6XJT

73

DKOJIIOTHYECKHE aCIICKThI
HCITOJIb30BAHUS TCIIJIOBBIX
neurateneu. Tenosoe
3arpsA3HEHUE OKPYKAIOLIEH CPEbI

https://m.edsoo.ru/ZIFEWQ2SV

74

Peiienune 3agau

https://m.edsoo.ru/UYVV9T878

75

O00011IEHNE U CUCTEMATU3AIHAS

3HaHui o Teme "TepMoaMHAMUKA.

TermnoBrsie MamuHb"

https://m.edsoo.ru/AGUOLW1EB

76

KonTtponpHas pabora 1o reme
"TepmoanHamuka. TernioBbie
MaIlInHBI"

https://m.edsoo0.ru/X4AG7PJVJ

77

[Tapoobpa3oBaHue 1 KOHACHCAIHSI.

Ucnapenue u kunenue. Y ienbHas
TEIJI0Ta Mapoodpa3zoBaHus

https://m.edsoo.ru/M/4505S1GQ

78

HacpileHHbIC M HEHACHIIIICHHBIC
napel. KauecTBeHHast 3aBUCUMOCTh
IJIOTHOCTH U TABJICHUS
HACBIIIEHHOT0 Tapa OT

https://m.edsoo.ru/810XNZKD1



https://m.edsoo.ru/3BEBSKQ8G
https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

TEMITEPATyPhl, UX HE3aBUCHMOCTh
0T 00bEMa HACBILIIEHHOTO TIapa.
3aBUCHMOCTH TEMITEPATYPhI
KHUIIEHUS OT JaBJIECHUS B )KUIKOCTH

BrnaxxnocTs Bo3nyxa. AOcomoTHast

79 https://m.edso0.ru/QRONGWOZ8
Y OTHOCHUTEJbHAS BJIAXKHOCTh

80 Pemenne 3amau https://m.edsoo.ru/PKAPBXZGT
Tsépnoe Teno. Kpucrannmueckue

81 1 amop(HbIe Tena. AHU30TPONUS https://m.edsoo.ru/YCMZ29JGZ
CBOWCTB KpHCTaJJIOB
[1naBiieHre U KpUCTAIITU3ALHUA.

82 VYenpHas TEMJIOTA IJIABJICHUS. https://m.edsoo.ru/WYH1C81KN
Cyb6mmManust
Hedbopmaruu TBEPIOTO TENA.

83 PacTiikeiue 1 oxaTue. (ABHT. https://m.edso0.ru/961UIDFRU
Mogyie YOnra. [Ipenen ynpyrux
nedopmarmit
TemnnoBoe pacmmpeHne KUIKOCTEH

84 M TBE/IBIX TE. AHTAPMOHH3M https://m.eds00.ru/1RI74000N
TEMNJIOBBIX KOJIEOaHUM YaCTHI]
BEIIECTBA

85 Hpeobpasosaiie seprii & https://m.edsoo.ru/UUJQYTXYF
¢ha30BBIX Mepexoaax

86 YpaBHEHHUE TEIUIOBOTO OaaHca https://m.edso0.ru/5CVIKKTMW

87 Pewenue 3anau https://m.edsoo.ru/2L7HENBQ2
IToBEpXHOCTHOE HATSKEHHUE.

88 Kanwnnsapasle aBienus. JlaBnenue https://m.edsoo.ru/Z9FYJNI4U

mox I/ICKPI/IBJ’ICHHOf/i MMOBEPXHOCTHIO
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skunkoct. opmyia Jlannaca

89

O00011IEHNE ¥ CUCTEMATH3ALHS
3HaHUH no Teme "ArperaTtHsie
cocTosHUA BemiecTBa. Da30BEIe
nepexonas"

https://m.edso00.ru/\VV3TS29GT9

90

KonTtponpHas pabora 1o reme
"ArperatHble COCTOSHUS
BemiectBa. Pa3oBble nepexobl”

https://m.edsoo.ru/BTE57DDIP

91

DnexTpusanus Tea u eé
MPOSIBJICHUS. DIIEKTPHYECKHM
3apsia. JIBa BUAa SMEKTPUIECKUX
3apsnoB. [IpoBoaHuKH,
JTUDIIEKTPUKH U MOy POBOJTHUKH

https://m.edsoo0.ru/ESV10RBVX

92

DJIeMEHTapHbIN JIEKTPUIECKUN
3apsf. 3aKOH COXPaHEHUs
AIIEKTPUYECKOTr 0 3apsaa

https://m.eds00.ru/QJTV6HK7Q

93

BzaumogeiictBue 3apsijioB.
Toueunsle 3apsiubl. 3akoH Kynona

https://m.edsoo.ru/HM8AKQY47

94

Pewienune 3agau

https://m.edsoo.ru/ XCFAV8SHK

95

Onextpuueckoe noie. Ero
NeCTBHE Ha DJIEKTPUUECKHE
3apsiibl

https://m.edsoo.ru/EF3CUR72W

96

Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosist. [IpoOubliit 3apsan. Jlunuun
HaNPsKEHHOCTH 3JIEKTPUYECKOr O
nojsi. OTHOPOIHOE DIEKTPUUECKOE
nojue

https://m.edsoo0.ru/9KBCOFP9X

97

IToreHMaaIbHOCTD

https://m.edsoo.ru/QJ4AHEF4TR
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AIEKTPOCTATUYECKOTO MO
Pa3HocTh moTeHIINAIOB U
HaNpsiKEHHUE

98

[ToTenunanbHas sHEprus 3apsaa B
IEKTPOCTATUYECKOM TI0JIE.
[ToreHuman 371eKTpOCTaTUYECKOTrO
oJIs

https://m.edsoo.ru/YODNX8N9Z

99

CBs13p HaNPSHKEHHOCTH 11OJS U
Pa3HOCTH MOTEHIMAJIOB JJIs
IEKTPOCTATUYECKOTO T1OJIS

https://m.edsoo.ru/3WNQFLP9Y

100

[TpuHLIUI CyTIePIO3UIIHH
AIIEKTPUYUECKHX MOJIEH

https://m.edsoo.ru/M\WVS1GYR4I3

101

Peitenne 3agau

https://m.edso0.ru/2630Y5063

102

[Tone Toueunoro 3apsiga. [lone
PaBHOMEPHO 3apsUKEHHOM cepbl

https://m.edso0.ru/BGX3JCTAQ

103

[Tone paBHOMEPHO 3apsHKEHHOTO
o 00bEmy mapa. [Tone
PaBHOMEPHO 3apsKEHHOU
OECKOHEUHOH MIO0CKOCTH

https://m.edsoo.ru/L4L5W448T

104

[IpoBonHUKY B
AIEKTPOCTATUYECKOM T0JIE.
VcnoBue paBHOBECHS 3apsi/iOB

https://m.edso0.ru/6GVVP71B38

105

JIMBNEKTPUKY U MOTYyTIPOBOIHUKHU
B DJIEKTPOCTATUYECKOM I10JI€

https://m.edso00.ru/3G6DWKG2I

106

Kongencarop. D1nekTpoEéMKOCTh
KOHJIEHCaTOpa. DJIEKTPOEMKOCTh
MJIOCKOT0 KOHJIeHCcaTopa

https://m.edsoo.ru/GHLGD83X7

107

[TapannenbHOE coenMHEHUE

https://m.edsoo.ru/60WN2ZDH8
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KOH/ICHCATOPOB

IMocnenoBarenbHOE COENUHEHNUE

108 https://m.edsoo.ru/OZ9EPI4LY
KOHJICH CATOPOB

109 IHEPIUs 3APIKCHHOrO https://m.edso0.ru/SW376XS21
KOHJIEHcaTopa

110 Pemenue 3amag https://m.edsoo.ru/NLHAFI8YY

111 JIBIOKCHUE 3aPAKCHHOM HACTHIIEI B https://m.edso00.ru/9PGVSYIWG
OJTHOPOJTHOM 3JICKTPUYECKOM TT0JIe

112 Pemenue 3amaq https://m.edsoo.ru/UXI1USMXW
0O0001IeHnEe U CUCTEMAaTH3aLHS

113 3HaHMM 110 TeMe "DIIeKTpUIecKoe https://m.edso0.ru/QCIRPYCGA
none"
K 0

114 | OHTPOIIbHA pabota r,fo reme https://m.edso0.ru/WRQGZBRF7

DneKTpUYecKoe moJie

Cuna toka. I[1oCcTOIHHBINA TOK.
Vv

115 CTOBHA CYIIECTBOBAHIA https://m.eds00.ru/L 8L EAKUV/5
MOCTOSTHHOT'O DJICKTPUYECKOTO
TOKa
141 .H

116 CTOTHHIH TOKa. HATPIKCHIC H https://m.edsoo.ru/RUFC4YTDO
DJ1C
3 (@) )

117 AKoH LMa U yaacTRa et https.//m.eds00.ru/64VZXZ2GP
DIIEKTPUYECKOE CONIPOTUBIICHUE
3aBUCHMOCTh COIIPOTHUBJICHHS

118 OAIHOPORHOTO TIPOBOTHEA OT €10 https://m.edsoo.ru/KE2FEN35X
JUIMHBI U IUJIOLIAJAN ITOIEPEYHOTO
CCUCHUA
Vv

119 AICIBHOE CONPOTHBICHHE https://m.eds00.ru/Y4ZTZRZAI

BelllecTBa. Pemienne 3aqay



https://m.edsoo.ru/OZ9EPI4LY
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ITocienoBarenpHOE,

120 napajieabHOe, CMEIIaHHOE https://m.edsoo.ru/VE37ERCKG6
COCIMHEHHE TPOBOHUKOB
Pacuér pa3BeTBIEHHBIX

121 anekTpuyeckux neneu. [Ipasuna https://m.eds00.ru/OQH1PIPRE
Kupxroda

122 Pemenne 3amau https://m.edsoo.ru/LXRB618PO

1p3 | Pabotadnextpirieckoro Toia. https://m.edso0.ru/PLTTBZGPC
3akoH [[xoyns —Jlenua

124 Pemenue 3anau https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTB AJIEKTPUYECKOTO TOKa.

125 TemnoBas MOIIHOCTb, BEIAEIIEMAs https://m.edsoo.ru/CONEPSIIH
Ha pPe3ucTope

126 Pemenue 3anau https://m.edso0.ru/90KODG7HY

127 SAC u puyrpeiiee https://m.edsoo.ru/MGCEWIVUL
COMPOTUBIICHHE UCTOUYHUKA TOKA

1pg | Ko Owamimomsoii https://m.edso0.ru/XQP3RIDK4
(3aMKHYTO# ) 3JIEKTPUIECKOMN TIeMH

129 Pemenne 3amau https://m.edsoo.ru/XDAVLS3JL

130 MOIIHOCTh UCTOYHHKA TOKA https://m.eds00.ru/0WH2Q5J0S

131 Kopotkoe 3ambikanue https://m.edsoo.ru/SWFHKYNVFE

132 KonaencaTop B 11€111 TOCTOSIHHOTO
TOKa

133 Pemenue 3agau https://m.edso00.ru/52KZZJPDT
Pewienne 3amau o reme

134 "TIoCTOAHHBIN JIEKTPUUECKUIMA https://m.eds00.ru/5175121DC

TOK
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135

Pewienue 3aau o reme
"TToCcTOSHHBIN JIEKTPUIECKUM

n

TOK

https://m.edsoo.ru/DX6SFSQ5I

136

Pemenue 3ana4 no reme
"TIoCTOSIHHBIN 7EKTPUYECKUI

n

TOK

https://m.edso0.ru/K835E5INT

137

O00011IeHNE U CUCTEMATH3AIHS
3gauui 1o teme "[locTosHHBIN
AJIEKTPUYECKHI TOK"

https://m.edsoo.ru/MVXUI1RUC5

138

KonrtponwsHas pabota no teme
"TToCTOSAHHBIN JIEKTPUUECKUM

n

TOK

https://m.edsoo.ru/7S4PGOQHP

139

DneKkTpudecKas NpoBOIUMOCTh
pa3IMYHbIX BELIECTB.
DJIEKTPUYECKUM TOK B METaJIaX.
CBepXnpoBoIMMOCTh

https://m.edsoo0.ru/DVV219CC72

140

DNEeKTPUYECKUN TOK B pacTBOpax U

paciijiaBax 3JICKTPOJIUTOB. 3aKOHEI
d)apajlesl JJIA DJICKTPOJIN3a

https://m.edso0.ru/36 LOOKOEE

141

DNEeKTPUYECKUN TOK B razax.
[1nazma

https://m.edsoo.ru/MEDWMLCJ6

142

DNEeKTPUYECKUH TOK B BaKyyMe.
Bakyymubie mpubopsl

https://m.edsoo.ru/HNIAJ5B73

143

DIIEKTPUYECKUI TOK B
MOJIYIIPOBOAHUKAX

https://m.edsoo.ru/56 KAVJECB

144

[TonynpoBOHUKOBBIE TPUOOPHI

https://m.edsoo.ru/EKLRQTDAX

145

®u3HUECKU MPAKTUKYM 10 TEME
"N3MepeHne CUIIbl TOKA U

https://m.edsoo.ru/Y15A50SQV
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https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
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HATPSDKSHUSI B ST TTOCTOSHHOT O
TOKa TPHU MTOMOIIY aHAJIOTOBBIX U
IU(POBBIX U3MEPHTEIBHBIX
npubopoB" i "3HAKOMCTBO ¢
1 poBoit Taboparopueit Mo
¢uszuke. I[Ipumepsl n3mepeHus
(bU3NYECKUX BEIHMYUH TIPU
MOMOIIIA KOMIIBIOTEPHBIX
JATYUKOB"

146

DHU3NYECKUN TPAKTUKYM I10 TEME
"N3ydyeHne HepaBHOMEPHOT O
JBU)KEHUS C LEJbI0 OIpelesIeHUs
MTHOBEHHOU CKOpPOCTH"

https://m.edsoo.ru/CN3FHCY83

147

Du3nyecKuil MPaKTUKYM 110 TEME
"N3mepeHne yCKOpeHus pu
MPSAMOJIMHEHOM
PaBHOYCKOPEHHOM JBUKEHUH 10
HAKJIOHHOW MJIOCKOCTH" UIIH
"UccnenoBanue 3aBUCUMOCTH MTYTH
OT BpEMEHHU IIpH
PaBHOYCKOPEHHOM JIBUXKEHUU"

https://m.edsoo.ru/70Y40Y610

148

DHU3NYECKUN TPAKTUKYM I10 TEME
"U3mepenue yckopeHus
CBOOOIHOrO najgeHus" uim
"N3ydyeHue ABUKEHUS Tela,
OpOIIICHHOI'O TOPU30HTAILHO"

https://m.edso0.ru/87JADYSZ2

149

Du3nyecKuil MPaKTUKYM 110 TEME
"N3yueHue ABUKEHUS Tema 10
OKPYHOCTH C ITIOCTOSTHHOM 10

https://m.edso0.ru/DY1D4C16J



https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J

MOAYJIFO CKOPOCTBIO" WITH
"NccnenoBanue 3aBUCUMOCTH
nepuona oOpamieHus KOHUIECKOT O
MasTHHKA OT €ro napamerpon"

150

du3nueckuii MPakKTUKYM 110 TEME
"N3mepeHne paBHOACHCTBYIOILIEN
CHJTBI TIPH IBMDKCHHH OpYyCKa 1Mo
HAKJIOHHOM IJIOCKOCTH" UITU
"[IpoBepka rUmoTE3bI O
HE3aBUCUMOCTH BPEMEHU
JBUKEHHSI OpycCKa M0 HAKJIOHHOM
MJIOCKOCTHU Ha 3aJJaHHOE
paccTosiHUE OT €ro Macchl”

https://m.edsoo0.ru/ZTOFG6J4U

151

Du3nyecKuil MPaKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHJI
YIPYTrOCTH, BOZHUKAIOIUX B
MPYKUHE U PE3SHHOBOM 00pasIle,
oT ux nedopmaryun” nam
"N3ydeHne ABMKEHUS CUCTEMBI
TEJl, CBA3aHHBIX HUTBIO,
NEepeKUHYTON uepe3 JErkui 6s1ok"

https://m.edso0.ru/UL391C40D

152

DHU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue kodpduimenra
TPEHUs 110 BETUYUHE YTIOBOTO
ko3 (huLreHTa 3aBUCUMOCTH
Frp(N)" nmu "MccnenoBanue
JIBUKEHUS OpyCKa Mo HaKJIOHHOM
MJIOCKOCTHU C TIE€PEMEHHBIM

KO3 (PHUIIMEHTOM TpeHus" nim

https://m.edsoo.ru/78PENYQOAZ



https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

"N3yueHue ABUKEHUS I'py3a Ha
BaJly ¢ TpeHrueM"

153

du3nuecKkuii MPaKTUKYM 10 TEME
"UccnenoBanue yciaoBui
paBHOBeCHS TBEPAOTO TENA,
MMEIOIIEro OCh BpaIeHUs " UiIn
"KoHcTpynpoBaHHE KpOHIUTEITHOB
Y pacy€T Ccuil ynpyrocta'" win
"N3ydyeHune ycTON4MBOCTH
TBEPAOrO TeJa, UMEIOILEro
TJI01IA/1b OMOPHI"

https://m.edso0.ru/MI0QT27R6

154

Du3nyecKuil MPaKTUKYM 110 TEME
"M3mMepeHne UMITyJIbca Tena 1o
TOPMO3HOMY IIyTH" WU
"M3MepeHne CUIIbI TSITH, CKOPOCTH
MOJIeTH AJIEKTPOMOOUIISI U
MOIIHOCTH CHUJIbI TATH" WU
"CpaBHEHHE U3MEHEHUSI UMITYJIbCA
TeNa ¢ UMITYJIbCOM CHUJIbI" WU
"HccnenoBanue coxpaHeHUs
UMITyJIbCa MIPU YIIPYroM
B3auMOZAEHCTBUN" UIIN
"M3MepeHne KMHETU4ECKOU
SHEPruM TeNa 0 TOPMO3HOMY
nyta"

https://m.edsoo.ru/FZ0OCNRGTA

155

DU3NYECKUN TPAKTUKYM T10 TEME
"N3ydyeHune u30TepMHUIECKOTr0
npoirecca (PEKOMEHI0BaHO
MCIO0JIb30BaHUE UG POBOU

https://m.edso00.ru/T66K4CKZG



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG

nabopatopun)" nim "Uzydaenune
M30XOPHOro mpoiiecca’ win
"N3yuenue nzobapHoro mnporecca"
unu "IlpoBepka ypaBHEeHUS
cocTosiHUS"

156

Pu3N4ECKUN MPAKTUKYM 10 TEME
"N3mepenue yneapHou
TEMJIOEMKOCTH" MJIN
"UccnenoBanue mpoiiecca
OCTBIBaHUS BellecTBa" NN
"UccnenoBanue anuadaTHOro
npoiiecca" unm "M3ydenue
B3aUMOCBSI3U YHEPTUH
MEXMOJIEKYJIIPHOTO

B3aUMOJICH CTBHSI U TEMIIEPATYPbI
KHUIIEHUS )KUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

DU3NYeCKUl MPAaKTUKYM 10 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCHapeHus )KUIKOoCTeN" nm
"N3MepeHne yaeapHON TEeNnI0Th
riaBsieHus Jpaa" wim "M3ydenue
CBOWCTB HAaCBIILIEHHBIX MapoB" WK
"U3mepeHne abcomoTHOM
BJIQ)KHOCTH BO3JlyXa M OLl€HKa
Macchl IapoB B ToMenieHun" .
N3mepenne koddpunmenta
MOBEPXHOCTHOI'O HATSHKEHUS

https://m.edsoo.ru/0ZA5PM D07

158

Du3nyecKnil MPaKTUKYM I10 TEME
"HaGnroneHue nmpeBpaiieHus

https://m.edsoo.ru/5SBPTN1YZU



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU

SHEPIrUH 3apsKEHHOT 0
KOHJICHCAaTOpa B SHEPIHIO
M3ITy4EHUsI CBETOIMO0AA" U
"N3ydeHne npoTeKkaHus TOKa B
1IeTIH, copeprkaleil Konaerncatop"
i "Pacripenenenue pazHoCTH
NOTEHIMAJIOB (HAIpsKEHUs) IPU
[10CJIEI0BATEIbHOM COSAMHEHUU
KOH/IEHCAaTOpOB"

159

DHU3NYECKUN TPAKTUKYM I10 TEME
"NccnenoBaHne CMEIaHHOIO
COEIMHEHUS Pe3UCTOPOB" UIIH
"U3mepeHue yneapHoro
COMPOTUBJICHUS MPOBOTHUKOB"
nm "MccnenoBanne 3aBHCUMOCTH
CHJIBI TOKA OT HAINPSDKEHUS IS
JaMIbl HaKaJIMBaHUs"

https://m.edsoo.ru/lUAIS3VVKE

160

DuU3HUECKH IPAKTUKYM 110 TEME
"HaGmoaenue smekTponnsa’ uim
"U3mepenue 3apaaa
OJHOBAJICHTHOI'O MOHA" HIIH
"HccnemoBanye 3aBUCHMOCTH
COIIPOTHUBJICHUSI TEPMOPE3UCTOPA
ot temnepatypsl" i "CHsTue
BOJIbT-aMIIEPHON XapaKTEPUCTUKHU
auona"

https://m.edso0.ru/72JJ3YC6L

161

PesepBHbIii ypok. O0o01meHue u
CHCTEeMaTH3allus 3HAHUH 110 TeMe
"Kunematuka"

https://m.edso00.ru/LQO93M5SQ



https://m.edsoo.ru/UAIS3VVKE
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https://m.edsoo.ru/LQO93M5SQ

162

PesepBubiii ypok. O6o0meHue u
CHCTEeMaTH3allus 3HAHUH 110 TeMe
"Inaamuka"

https://m.edso00.ru/S7CS1UFMI

163

PesepBHbIii ypok. O6o0meHue u
cHCTeMaTH3anus 3HaHU 110 TeEMeE
"CraTuka TBepaoro renaa"

https://m.edsoo.ru/ XVUMKRX6N

164

Pe3epBHbIii ypok. O000IEHUE T
cucremarusanus 3HAHHUU 110 TEME

"3aKOHBI COXpaHEHUs B MeXaHuKe"

https://m.edso0.ru/C37WXULT?2

165

PesepBHbIii ypok. O0o00meHue u
cHCTeMaTu3allus 3HaHUH 110 TeMe
"OcHOBBI
MOJIEKYJISIPHOKMHETUY €CKOM
Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PesepBHbIii ypok. O6o0meHue u
cUCTeMaTu3allys 3HaHUH 110 Teme
"TepmoauHamuka. TenoBsie
MalImHb!"

https://m.edsoo.ru/1ZZC67VF1

167

PesepBHbIii ypok. O0o0meHue u
CHCTeMaTu3allus 3HaHUH 110 Teme
"ArperaTHble COCTOSTHUS
BemlectBa. PazoBbie nepexoab"”

https://m.edsoo0.ru/1YSH3LOLN

168

PesepBubiii ypok. O600meHue u
cucreMmarus3anus 3HAHHUU II0 TEME
"OnekTpuueckoe mnoJie"

https://m.edsoo.ru/URWB5CULE

169

Pe3epBHbIii ypok. O6001IEHUE U
CHCTeMaTHu3allus 3HaHU 10 TeMe
"TToCTOSIHHBIN 3JEKTPUUECKUI

n

TOK

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



https://m.edsoo.ru/S7CS1UFMI
https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V

PesepBubiii ypok. O6o0meHue u

170 cUucTeEMaTU3alUd 3HAHUI IO TEME 1 https://m.edsoo.ru/WZ02PRIG1
"Toku B pa3auuHbIX cpenax”
BUIEE KOJIMYECTBO HACOB I1
OBII] OJI CTBO CO (0] 170 16

ITPOTPAMME



https://m.edsoo.ru/WZ02PRIG1

11 KUIACC

KoaunuyecTBo yacoB

Ne HMara JJIeKTPOHHBIe HUu(poBbIE
Tema ypoka Konrpoabnsie | IIpakTnuyeckue
n/n Bceero u3yueHusi | oOpa3oBaTelibHbIE PeCypChl
padoThI padoThI

B3auMmoneiicTBHE MOCTOSHHBIX

1 MATHITOB 1 IPOBOAHIICOB € 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarauTHoe mojie.
['unoreza Ammepa
BekTop MarHUTHON MHAYKIIHUH.
IT

2 UL cynepni) SHHHH 1 https://m.edso0.ru/OYNNE57SO
MarHuTHBIX nojei. JInaun
MarHUTHOM UHAYKIIUU
Ma o€ MoJIie IPOBO ac

3 PHATHO® HOTE HPOBOARMK 1 https://m.eds00.ru/FLOASACBX
TokoM. OnbIT Dpcrena

AM &

4 Cia Amriepa, eC HanpasiIeHHe o 1 https://m.edsoo.ru/1JEDF5HEN
MOy b

5 Pemenne 3amau 1 https://m.edso0.ru/R80PKEZP4
[Ipumenenue 3akoHa Ammnepa.

6 DIIEKTPOU3MEPUTETHHBIC 1 https://m.edsoo.ru/5SA2ACKSRB
puOOPHI
Cwiia JIopeHna, e€ HanpaBJIeHHE

0 . eHH1e

7 1 MOAYIE {[BH)K i 1 https://m.edsoo.ru/6MB8YZ8TN
3apsHKEHHOM YaCTUIIBI B
OJTHOPOAHOM MAarHUTHOM T0JIE
Pemenune 3amau https://m.edsoo.ru/FWURORSOE
PaGoTa cumner Jlopenna https://m.edsoo.ru/MTHD23745

10 Pemenue 3amau https://m.edsoo.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

MarsuTHoOe noJie B BEIIECTBE.

11 ®deppoMarHeTHKy, napa- u https://m.edsoo.ru/lW7HGQBK70
IMaMarHeTHKN
OCHOBHEBIE CBOMCTBA

12 dbeppomaraeTukoB. [Ipumenenue https://m.eds00.ru/960J4E47D
(beppoMarHeTHKOB
P

13 " cHICHHe sazad HO"TeMe https://m.eds00.ru/Q8JGTYNHT

MarsauTHoOe mojie

P

14 | CHICHIE 3a/a5 1O TENe https://m.eds00.ru/MPCUALFIM

MarnuTtHoe mnoJie

SIBneHmne 3J1IEKTPOMarHuTHOU

15 uHaykuuu. Ilotok Bekropa https://m.edsoo.ru/V7BSKAU89
MarHUTHOW WHyKIIHH

16 OJ1C nHaykuuu https://m.edso0.ru/8TLELGTJZ
3 N

17 AXOH SICKTPOMATHATHON https://m.eds00.ru/7EOPOGAR3
nHaykuu Qapanes
B .

18 HXPEBOE JICKTPHHICCKOC NOME https://m.edsoo.ru/IONVHO1NK
Toxku dyko
OJIC MHAYKIIMYU B JIBHOKYIIUXCS

19 https://m.edsoo.ru/X00I3RAA1
MIPOBOTHUKAX

20 Pemenue 3amaq https://m.edso0.ru/ZZTUBO2GQ

21 [IpaBuno Jlenmna https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTH. KaTymika

22 WHJIYKTUBHOCTH B IICTTH https://m.edsoo.ru/37WBAJCTF
[IOCTOSIHHOI' O TOKa
bl .OJ1C

23 BIICHHE CaMOMHAYKIHHL. I]] https://m.eds00.ru/99CECGMBH
CaMOWHTYKITH

24 DHeprusi MarHuTHOTO MOJIst https://m.edso0.ru/PS4XRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTYIIKH C TOKOM.
DNIEKTPOMarHuTHOE MoJie

25

Pertenne 3agau

https://m.edsoo.ru/MAWTH1ZS0

26

O00011IEHNE U CUCTEMATH3AIHS
3HaHUH IO TEME
"OnekTpoauHaMuKa"

https://m.edsoo.ru/WZCM1SBLO

27

KontponsHas pabota o teme
"OnekTpoarHaMuka"

https://m.edso0.ru/N9QLKI45Y

28

KonebarenbHas cucrema.
CB00OOoaHEIE KOI€0aHUS.
["apmonnueckue Konedbanms

https://m.edsoo.ru/R7D8WGSTQ

29

KunemaTtuueckoe u
IUHAMHYECKOE OIHCaHUEe
KOJIEOATEIBHBIX ABUKEHUN

https://m.edsoo.ru/G1UGM9A5P

30

OHEpPreTuYecKoe O CaHuE.
BrIBOS TMTHAMIUECKOTO
OIHMCAHUS TAPMOHUYECKUX
KOJIEOAHUH U3 UX
HSHEPreTUYECKOro U
KHHEMATUYECKOr0 O CaHH

https://m.edso0.ru/3A83V2VLE

31

AmrumTyna u ¢asza koiaedbaHuit

https://m.edsoo.ru/IRUHIPMT1

32

[lepuon n yacrora KoiaeOaHwmil.
[Teproa manbix cBOOOIHBIX
KOoJIe0aHUI MaTEeMaTHIECKOTO
MmasTHHKA. [Teprnos cBOOOIHBIX
KoJIeOaHUM MPYKUHHOT O
MasTHHKA

https://m.edsoo.ru/BUSUSUF04

33

3aTyxaroiue KoneOaHus.

https://m.edsoo.ru/TGTJTWAUQ



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

BoinyxneHHble KosieOaHus.
Pe3onanc

34

ABTOKOJICOaHUSA

https://m.edsoo.ru/BW1KOUGVP

35

Peiienne 3agau

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpok-KoHpepeHus
"MexaHn4eckue KonebaHus B
MY3bIKaJIbHBIX UHCTpyMEHTax"

https://m.edsoo.ru/DAYGBRUYJ

37

0O0001IeHnE U CHCTEMAaTH3ALHS
3HAHUHU 110 TeMe "MexaHnyecKue
koneOanus"

https://m.edsoo.ru/SV7MHCH10

38

DJeKTpOMarHuTHbIE KoJaeOaHus.
KonebaTenpHblil KOHTYP

https://m.edsoo.ru/H5B2WS8APN

39

®opmyiia Tomcona. CBs3b
aMIUIUTYABI 3apsaa
KOHJIEHCATOpa C aMIUIUTY 101
CHJIBI TOKA B KOJIEOATEIIBHOM
KOHTYype

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUs YHEPTUH B
AAeaIbHOM KOJIe0aTEILHOM
KOHTYpE

https://m.edsoo.ru/MMO01P2WON

41

3aTyxaro1ue 3JIeKTpOMarHUTHbIE
KosiebaHus. BelHyX1€HHBIE
AJIEKTPOMAarHUTHbBIE KOJIEOAHUSI

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

42

[Tepemennslit TOk. Pesucrop u
KOHJICHCATOp B LIENHU
MEPEMEHHOr 0 TOKa

https://m.edso00.ru/OG6JOHTOD

43

KaTYHIKa WHAYKTUBHOCTHU B L CIIN
MNEPEMCHHOI' O TOKa

https://m.edsoo.ru/6P4EK01H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3axoH Oma 1515 DIEKTPUYECKOU

44 https://m.edsoo.ru/P1FZDISQV
[eNH MePEMEHHOT0 TOKa
MOIIHOCTE NEPEMEHHOTO TOKA.
45 | AMmHTYHOC M ACHCTEYONCE https://m.eds00.ru/6PACXH152
3HAYCHHE CHJIBI TOKA U
HATIPSDKCHHUSI
46 Pe3oHaHC B 2JIEKTpUYECKOM LIETTH https://m.edsoo.ru/AY QWXESRA
47 Pemenue 3amaq https://m.edso0.ru/0OCVLSMIOS
WneanbHblA Tpancdopmarop.
48 Hponssozctso, mepenatia i o https://m.edsoo.ru/F142U7UQR
noTpedIeHHEe FIEKTPUIECKOI
SHEPrUH
DKOJIOTMYECKUE PUCKH TPU
MPOU3BOACTBE JICKTPOIHEPI HH.
49 KynbTypa ucnonb3oBaHus https://m.edsoo.ru/UYDMJIDXZW
AIIEKTPOIHEPTUU B TIOBCETHEBHOM
KU3HU
50 Pemenue 3amag https://m.edsoo.ru/IR540Q0M6F2
51 Pemenune 3amau https://m.edsoo.ru/7UFPFF3KK
O6o0m1IeHne u cucTeMaTH3aUs
52 3HaHUH 10 TEME https://m.edsoo.ru/I6YYY79EOQ
"DnekTpoMarHuTHbIEC KoJebaHus"
MexaHu4ecKe BOJTHBI.
53 XapaKTepUCTUKH MEXaHUYECKHX https://m.edsoo.ru/0P6 YANBXC
BOJTH
54 CBoiicTBa MEXaHMYECKHX BOJH https://m.edso00.ru/4S5QXKBUX
95 3ByK. XapaKTEpUCTUKU 3BYyKa https://m.edsoo.ru/UEH3ZVKKV
56 NudpasByk u ynpTpa3ByK. https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

[IIymoBoe 3arps3HeHue
OKPYXaroIe cpesibl

57

Pertenne 3agau

https://m.edsoo.ru/SWQOHEYAJ

58

DNeKTpOMarHuTHbIE BOJIHBI.
N3nyueHune 3J1eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.r/EHMGUTOBG

59

DHeprusi MeKTPOMarHUTHBIX
BoisH. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[IIxaya 371€KTPOMAarHUTHBIX BOJIH.
[TprMeHeHue 3J1IeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

[IpuHIMIIBI paAKOCBSI3U U
TeneBuaeHus. Pagnonokanus.
DIIEKTPOMarHuTHOE 3arpsi3HEHHE
OKpY’KAIOILEH CpeJIbl

https://m.edsoo.ru/7KCCHOBN5

62

KonrtponpeHas pabota o reme
"Konebanus 1 BONHEI"

https://m.edsoo.ru/NJT16HVEI

63

Caer. 3aKOH NPSIMOJIMHEWHOTO
pacnpocTpaHeHHUs CBeTa

https://m.edsoo.ru/KERDTMZWV

64

Pemenue 3a1a4 Ha NpUMEHEHHE
3aKOHa MPSAMOJIMHEWMHOT O
pacnpoCTpaHeHus CBeTa

https://m.edsoo.ru/3H2YL4R4I

65

Ortpaxenue cBeta. [1nockoe
3epkano. Cheprueckoe 3epKano

https://m.edso0.ru/T1X9ZB0OSG

66

[Ipenomnenue ceera.
AOGCOIIOTHBIA U OTHOCUTEIBHBIN
MOKa3aTeNb MPETOMIICHHUS.

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

IToHOE BHYTpEHHEE OTpaKEHHUE.
[IpenenbHBIN yroy MoIHOTO
BHYTPEHHETO OTPaXKEHUS

Pemienvie 3a1au Ha MpUMEHEHUE

67 3aKOHOB OTPaKEHUS U https://m.edso00.ru/C4D3UDGG4
MIPEJIOMJICHHSI CBETa
Xox nyuei B mpusme. ucnepcust

68 ceta. CIIOXHBIN cocTaB 0enoro https://m.edsoo.ru/HYZWS63L2
cBeta. [{Bet

69 Jlnsbi. okyctoe paccrostie i https://m.edsoo.ru/SXWYEXTXM
ONTUYECKas CHJIA JTUH3BI
[Toctpoenue nzo0pakeHuii B

70 JMH3aX U UX CUCTEMaX. https://m.edso0.ru/6SRTDG4V7
VYBenuueHune JIMH3bI
Perienue 3aga4 Ha mOCTpoeHUE

71 U300paKeHUH, IOTy4aeMBbIX C https://m.edsoo.ru/Y AGCQPWZX
MOMOIIBIO JTNH3

72 ['ma3 kak onTudeckas cucreMa https://m.edsoo.ru/OVMKI19EZ
Pemenue 3anau. [Ipenenst

73 MPUMEHUMOCTH I'€OMETPUY €CKON https://m.edsoo.ru/OENIDYBRZ
OITUKHU

74 (CKOpOCTE CBETa M METOLH ee hitps://m.eds00.r/UCGBDSEVT
U3MEPCHUS

75 Hucnepcus cBera https://m.edsoo.ru/1VIJZOF05

76 WNurepdepenmnus cera https://m.edso0.ru/ZQB6756 KE
KorepeHnTHbie HCTOYHUKH.

7 YcnoBus HaOMOeHUS https://m.edsoo.ru/H9XX3P5WN

MaKCMUMYMOB 1 MUHUMYMOB



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

78

Peiienune 3agau

https://m.edsoo.ru/SX9F3FNP3

79 [Tpumenenne naTepdepeHIIN https://m.edsoo.ru/111ISQLEDM
80 Hudpakuus ceeta https://m.edsoo.ru/KPOD2N63D
HudpakunonHas penérka.
81 VcnoBue HaOMIOAEHUS TIIABHBIX https://m.eds00.ru/VV7S3Y95TQ
MaKCUMYMOB
82 Pemenne 3amau https://m.edsoo.ru/L16LZ3AWE
83 HornepeHoCTE CBETORLIX BOIIH. https://m.edsoo.ru/TWKIKW3NH
[Tonsipuzanus cBera
84 Perenue 3amau https://m.edsoo.ru/766EAF7DL
85 CBeETOBBIC SBJICHUSI B IIPUPOJIC https://m.edsoo.ru/VJW9IR3ES
86 g{i‘:ﬁ;?ﬁ;gﬂzzﬁzg’anm https://m.edsoo.ru/ZQ1JZ7MYC
87 Kontponbnas pabora 1o reme https://m.edsoo.ru/ WMVM1ARQU
«OnTuka»
['paHUIIBI TIPUMEHUMOCTH
88 FIACCHHCEIOM MEXAHHITH. https://m.edso0.ru/GT085PL4Q
3aKOHBI AJICKTPOAMHAMHUKH H
MIPUHIIAIT OTHOCHTEIBLHOCTH
89 HoctynaTel crielabHol Teopin https://m.edsoo.ru/S5VL5W7WK
OTHOCHTEITHLHOCTH
[IpocTpaHcTBEHHO-BPEMEHH O
untepBai. [IpeobpazoBanus
90 Jlopenua. Yeronie https://m.edso0.ru/7ZFTX1X84
npuduHHOCTH. O THOCHTEIILHOCTD
OJTHOBPEMEHHOCTH. 3aMe][ICHUE
BPEMCHU U COKPAICHHUE JTUHBI
91 OHeprus U UMILYJIbC https://m.edso0.ru/GPUPD6117



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

pGMTHBHCTCKOﬁ qaCTHUI bl

CBs13b MaccChl € SHEpruen u

92 HMITYJIbCOM PENSITUBUCTCKON https://m.edso00.ru/lUOC7GTEMG
YaCTHUIIBI. DHEPIHsl TOKOS

93 Paprosectioe Terionoe https://m.edsoo.ru/YWVZA9QOH
U3ITY9YCHHE

94 3akoH cMmelenus Buna https://m.edsoo.ru/R1JD6DWAM

95 Punoresa M. Tnarika o kpanrax. https://m.edsoo.ru/RW82CYU89
DOTOHBI

96 DHeprus 1 UMIyJibc PoToHA https://m.edsoo.ru/14SLLOJ97
®oroapdext. OnbiTol A. T

97 CroiteroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dotordhdekra
VYpaBHeHue DWHIITEHHA 15

98 doroaddexra. "KpacHas https://m.eds00.ru/DOQYSU4GM
rpanuna” poroddpdexra

99 Aaenerme ceeta. Omerts I1. H. https://m.edso0.ru/I746VP412
JleGeneBa

100 BoiHOBBIE CBOMCTBA YaCTHIL https://m.edsoo.ru/UMEW9AOCE
Bonns! ne bpoind. J[iinHa BOITHBI

jo1 | Acbpoitm u pasvepst obnactu https.//m.eds00.ru/MVA3A30Z0
JIOKaJIU3alliy ABMKYIIEH st
YaCTHUIIBI

102 KopryCkyJIpHo-BOIHOBOH https://m.edsoo.ru/2XMBTMSAQ
Jyallu3M

103 f;ff; ?ﬁ:i DIICKCTIPOTOB Ha https://m.edso0.ru/XH242PNOK

104 Crienuduka u3MepeHuii B https://m.edsoo.ru/BMLQCWUGS



https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S

Mukpomupe. COOTHOLIEHUS
HEOIpeeIEHHOCTEN
[efizenOepra

105

Pemenue rpagpuueckux 3anay

https://m.edsoo.ru/D207BTWDJ

106

Pemenue pacuéTHbIx 3a1a4

https://m.edsoo.ru/ZUBH25VJV

107

KonTponbsHas pabora mmo Temam:
"Ocuossr CTO",
"KoprmyckyisipHO-BOJIHOBOM
Tyanu3m"

https://m.edsoo.ru/U4HQ8CZ90

108

OnbITHI IO UCCIET0BAHUIO
crpoenus aroma. [lnanerapuas
Monens atroma Pezepdopna

https://m.edsoo.ru/SMMRTGFK1

109

IToctrynatel bopa

https://m.edsoo.ru/SWV5SUN8J

110

Buns! cnektpos. Cnekrp
YPOBHEHN SHEPruu aTomMa
BOZOpOJIa

https://m.edsoo.ru/T6 T3FTO6Y

111

CrHoHTaHHOE U BBIHYXXJICHHOC
H3JIy4YCHHUC CBCTA

https://m.edsoo.ru/WJ95LAO0P

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

HyxnonHast Mmonens sapa
I'etizenOepra-MiBanenko. 3apsa u
MaccoBO€e uucio snapa. M3oromsl.
PagnoakTuBHOCTH

https://m.edsoo.ru/JGIMALCVV

114

3aKOH paJuOaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOILETO
u3inydeHus. Bausaue
pPaaMOaKTUBHOCTH HA KUBBIE
opraHusMsl. Jlozumerpus

https://m.edsoo.ru/8QM2PG4JI



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI

115

DHeprusi CBs3M HYKJIOHOB B sIPE.
Snepubie cuibl. JledekT Macchbl
anpa. fnepHble peakuuu.
SAnepusie peakTopsl. [Ipodremsbr
YIPABIISIEMOT O TEPMOSJIEPHOTO
CHHTE3a. DKOJIOrMYeCKre
aCIEKThI Pa3BUTHUS AIEPHOU
SHEPreTUKU

https://m.edsoo.ru/YOQ4MRH2H

116

MeTtozsl peructpaluu u
MCCIIEIOBAHMS AJIEMEHTAPHBIX
yactull. DyHaaMeHTaIbHbIE
B3aUMOJICH CTBUSI. baproHBl,
ME30HBI U JICIITOHEI.
[IpencraBnenune o CtaHmapTHON
Mozaenu. KBapk-riatooHHast
MOZENb aApOHOB

https://m.edsoo.ru/1IEJHULHD5

117

®dusuka 3a npeaenamu
Crannapraoit mogenu. TEéMHast
MaTepus U TEMHas SHEPrusl.
EnuHcTBO (U3MuecKkoil KapTUHbI
MuUpa

https://m.edsoo.ru/A6 IW5WE4Z

118

OTansl Pa3BUTHA aCTPOHOMUMU.
3HauyeHue aCTpOHOMHH

https://m.edsoo.ru/KG802NR9U

119

[TpruMeHuMOCTb 3aKOHOB (PU3HKHU
11 00BSICHEHUS IPUPOIbI

KOCMHUYECKUX 00bEKTOB. MeTo/1bl
ACTPOHOMHUYECKH X HCCIEI0BAHMI

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIC ONTHYECKUE
TEJICCKOIbI, PAHOTEIECKOIIBI,

https://m.edsoo.ru/KSWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE

BHeaTMOC(hepHast aCTPOHOMUS

121

Bun 3sé3guoro Heba. Co3Besausd,
SIpKU e 3BE3]TbI, IAHETHI, HX
BUIMMOE JIBUKEHUE

https://m.edsoo0.ru/TNS5KWOTY

122

Comnneunas cucrema. CoJHIIE.
ComnHeuHast akTHBHOCTb.
Ucrounuk sneprun ConHia u
3BE3

https://m.edsoo.ru/UGLWTUXUH

123

3BE37bI, UX OCHOBHBIE
XapakTepucTuku. Jluarpamma
"crieKTpaJbHbIN KJIacc —
CBETUMOCTB"

https://m.edsoo.ru/1XHH46BIR

124

3Be3/1bI IJIaBHOMI
[IOCJIEOBATEILHOCTH

https://m.edsoo.ru/IF3TMPI01

125

BuyTrpennee ctpoeHue 3BE31.
CoBpeMeHHbIe TTPECTaBICHUS O
MIPOUCXOXKICHUH U DBOTIOIIUHI
CouHiia 1 3B€31. DTallbl )KU3HU
3BE3 ]

https://m.edsoo.ru/Y3MJO6ZTY

126

Mneunsiit [Tyt — Hama
lamaxtuka. TUIIBI TaJIaKTHK.
UEpHble ObIPBI B IAPAX FaJaKTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacummpenue
Bcenennoii. 3akon Xa06ma.
Teopust bonbioro B3phiBa.
PennkToBOE M3ydeHue

https://m.edsoo.ru/UCGDOBD7Y

128

MacmtabHas cTpyKTypa
Bcenennon. MeraramakTrka

https://m.edsoo.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie npoOiembl
aCTPOHOMUH

https://m.edsoo.ru/\WCAIUBA2Q

130

du3nuecKkuii MPakKTUKYM 110 TEME
"UccnengoBanne MarHUTHOTO
MTOJIST MOCTOSTHHBIX MAarHUTOB"
ninn "McciaenoBanue CBOMCTB
beppoMarHeTuKoB" WM
"NccnenoBaHue NEHCTBUSA
MOCTOSTHHOI'O MarHuTa Ha paMKy
¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

Du3HYECKH IPAKTUKYM 110 TEME
"U3mepenue cuiabl Amnepa" nim
"M3yueHue 3aBUCUMOCTH CHJIbI
AMIiepa OT CHJIBI TOKA" UIIH
"OnpeneneHne MarHuTHON
MHAYKLIAN HA OCHOBE U3MEPEHUS
cuiibl Ammiepa”

https://m.edso00.ru/567ERZSQT

132

Pu3N4ECKUN MPAKTUKYM 110 TEME
"UccnenoBanne sBICHUS
AJEKTPOMArHUTHOM MHIYKIUU"
unu "OnpeaeneHue HHIYKIHU
BUXPEBOI'0 MAarHUTHOI'O MOJIs"

https://m.edso00.ru/6041U180D

133

Pu3HYECKUl MPAKTUKYM I10 TEME
"HccnenoBanue sIBICHUS
camounaykuuun" unu "Coopka
MOJIEN AIEKTPOMAarHUTHOT O
reHeparopa"

https://m.edsoo.ru/FNW63917S

134

Du3HYECKH IPAKTUKYM 10 TEME
"N3mepeHue rmepruoaa CBOOOTHBIX

https://m.edsoo.ru/GAXGUGIKA



https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA

KOJICOAHU HUTSHOTO U
MPY>KUHHOT O MasiTHUKOB"

135

®u3HUECKHl MPAKTUKYM 110 TEME
"I[IpeoOpa3oBanme SHEPTUH B
NPYKUHHOM MasiTHUKe"

https://m.edsoo.ru/SJI3HWUJFI

136

DuU3HUECKH IPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOro
TOKa Yepe3 M0CIe10BaTEIbHO
COENVHEHHBIE KOHIEHCATOP,
KaTyIIKY U pe3ucTop" uimu
"UccnenoBanne paboTh
HCTOYHHKOB CBETa B LIENU
IIEpEMEHHOr 0 ToKa"

https://m.edsoo.ru/LNOY8MGT9

137

®u3nuecKkuii IPaKTUKYM 10 TEME
"N3yueHune napaMeTpoB
3BYKOBOW BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

Pu3HUECKHl MPAKTUKYM 10 TEME
"N3MepeHne nmokasarens
MIpeJIOMJICHHS CTeKIa" Uin
"Tlonryuenune uzoOpakeHus B
CHCTEME U3 IIJIOCKOI'o 3epKaja U
JTUH3BI"

https://m.edsoo.ru/PSFJZF82U

139

®uzndeckuil TPaKTUKYM 10 TEME
"NccnenoBalnue 3aBUCUMOCTHU
(OKYCHOI'0 pacCTOSHUS OT
BellleCTBA (Ha IPUMEPE KUIKUX
muH3)" unu "U3mepenue
(OKYCHOTO paCCTOSIHUS
paccenBarMIUX JUH3"

https://m.edsoo.ru/Q0Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

140

PuU3HUECKHUI IPAKTUKYM I10 TEME
"HaGnroaenue nudpaxkiuu,
UHTEep(EepeHIINN U MO PU3ALUN
cBeta"

https://m.edsoo.ru/RIEYWY7CM

141

du3nueckuii MPakKTUKYM 10 TEME
"Onpenenenne UMITyJabca U
SHEPrUH PENATUBUCTCKUX YaCTHUI]
(mo doTorpadusMm TpekoB
3apsKEHHBIX 4acTHUIl B
MarHMuTHOM MoJie)"

https://m.edso0.ru/OTLRWY3PW

142

Pu3HYECKHl MPAKTUKYM 110 TEME
"N3mepenne nocrosinHou [lnanka
Ha OCHOBE HCCIIEOBAHUS
dotorddexra" nm
"HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA 4€pe3 CBETOAUO OT
HarnpspkeHus "

https://m.edsoo.ru/Y34AXONLN

143

DU3NYECKUN PAKTUKYM 110 TEME
"UccnenoBanue cnekTpa
pa3peKEeHHOr 0 ATOMApPHOr 0
BOZIOPOJIa U U3MEPEHUE
noctosiHHOM Punoepra"

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

144

®u3HYECKH IPAKTUKYM 110 TEME
"UccnenoBanue paano0akTUBHOTO
¢doHa C UCTIOTB30BAHUEM
nosumerpa umm "M3ydenne
IIOTJIOIIEHN OeTa-4yaCTHIL
aJTrOMUHHEM"

https://m.edso0.ru/C3HI5S5E4

145

DuU3HYECKH IPAKTUKYM 10 TEME

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

"Habmonenus 3B€31H0ro Heba
HEBOOPYKEHHBIM I'J1a30M C
HCIO0JIb30BAaHUEM KOMITBIOTEPHBIX
MPUIIOKEHHU M JIJISL OTIpeieTIeHUs
MOJIOKEHUSI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aus CeBepHOro
HoJylapus U sipKue 3BE3/1b1" Win
"HaGmonenus B teneckon JIyHsl,
IIJIAHET, TYMAHHOCTEHN U
3BE3/IHBIX CKOIJIEHUI"

146

O0001IeHNE U cCUCTEMAaTH3aLU
3HaHu#. Poib pusuku u
ACTPOHOMHH B IKOHOMHUYECKOM,
TEXHOJOIrHYCCKOM, COIUAILHON 1
THYECKOU cepax AessTeTLHOCTH
YyeaoBeKa

https://m.edsoo.ru/ XABKPSEJ3

147

O06o0menue u cucTeMaTH3anus
3HaHuil. Ponb u mecto pusuku u
aCTPOHOMHU B COBPEMEHHOU
Hay4YHON KapTUHE MUDPA

https://m.edso0.ru/G145HQT3IW

148

O0001IeHNE U cCUCTEMAaTH3aLHs
3HaHui. Poib ¢pusznueckon
TEOpUH B POPMHUPOBAHUU
MPEICTaBJICHUH O (PU3HUECKOU
KapTHHE MUPa, MECTO
(bu3nUecKoil KapTUHBI MUpPa B
o011eM psily COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX

https://m.edso0.ru/AOX66 XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

MPEACTABICHUIN O IPUPOAE

149

O00011IeHIE U CUCTEMATH3ALHS
sHaHui 1o teMe "Kunematnka"

https://m.edsoo.ru/34RK44YVZ

150

O0001IeHNE U CUCTEMATH3aLU
sHagui o reme "Kuuemartuka"

https://m.edsoo.ru/EOD18OQOXGW

151

O06o0mIeHre U CHCTEMaTH3aIUS
3HaHui no teme "Iunamuka"

https://m.edsoo.ru/VTQF4AUOXU

152

0O0001IeHnE U CHCTEMAaTH3ALHS
3gauui 1o teme "CraTuka
TBEpIOro reina"

https://m.edsoo.ru/A5CPSEJHX

153

O0001IeHNE U cCUCTEMAaTH3aLHs
3HAHHUH 110 TeMe "3aKOHEBI
COXpaHEHHS B MEXaHUKe"

https://m.edsoo.ru/7A6P6FWC2

154

O0001IEHNE U CUCTEMATU3ALIMS
3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJISIPHO-KUHETUY €CKOI
Teopun”

https://m.edsoo.ru/JRCSWNXDH

155

O000I11IEHNE U CHCTEMATH3ALIMS
3HAHUM T10 TEME
"TepmoauHamuka. TenuioBbie
MalIuHe!"

https://m.edsoo.ru/10P456\WQO8

156

O0001IeHNE U CUCTEMAaTU3aLIUS
3HaHUU 10 TeMe "ArperaTHsle
cocTosIHUA BemecTBa. Da3oBEIe
nepexons”

https://m.edsoo.ru/VVOTG69RUR

157

O00011IeHNE Y CUCTEMATH3ALIHS
3HaHUM 1O TeMe "DIIEKTPUIECKOoe
mmojie"

https://m.edsoo.ru/76P5KZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A

158

0O0001IeHnE U CHCTEMAaTU3AIUA
sHagui o teMme "TlocTosTHHBIH
ANEKTpUY ECKUI TOK"

https://m.edsoo.ru/86 VR2HMRJ

159

O0001IeHnEe U CUCTEMAaTH3aLHS
3HaHu# 110 TeMe "Toku B
pa3nu4YHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

O0001LIEHUE U CUCTEMATU3ALUS
3HAHWUHU 110 TeMe "Maramuraoe
mmoie"

https://m.edsoo.ru/30X0JJYUH

161

PesepBHbIii ypok. O0o01meHue u
CHCTEMATHU3alUs 3HAHUH 10 TEME
"DyekTpoMarHuTHast UHAYKIUs"

https://m.edsoo.ru/LUNKZLUR7

162

PesepBubiii ypok. O6o0meHue u
cHCTeMaTH3anus 3HaHU 110 TeEME
"Mexannueckue Konedanusa"

https://m.edsoo.ru/3FO7MLKSL

163

PesepBHbIii ypok. O0o0ImeHe 1
CHCTEeMaTH3allns 3HAHHUH 110 TeMe
"DeKTpoOMarHuTHbIEC KoJiebaHus"

https://m.edsoo.ru/FM1LEP76S

164

Pe3epBHbIii ypok. O000IIEHUE
CUCTEeMaTu3allyis 3HaHUM 110 Teme
"MexaHn4yecKkue u
3JIEKTPOMAarHUTHbHIE BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

PesepBHbIii ypok. O0o01meHue u
cHCTEeMAaTh3alusl 3HAaHHI 110 TeMe
"Onrtuka"

https://m.edsoo.ru/WJLMATIT6

166

PesepBubiii ypok. O6o0meHue u
cucremMarul3anus 3HAHUHU 110 TEME
"OcuoBsl CTO"

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBubiii ypok. O6o0meHue u
CHCTEeMaTU3allus 3HAaHHUH 110 TeMe
"KopmyckyisspHO-BOJIHOBOM
nyanusm"

https://m.edsoo.ru/3G6FJ3FFN

168

PesepBHbIii ypok. O600meHue u
CHCTEMAaTH3aIMs 3HAHHUH 110 TeMe
"®uzuka atoma"

https://m.edsoo.ru/HGF8GQ8AS5

169

PesepBHbiii ypok. O6001mieHue u
CHCTeMaTH3alys 3HaHHH 110 TeMe
"®du3nuKa aTOMHOTO sJIpa u
AJIEMEHTapHbIX YacTul"

https://m.edsoo.ru/3RSUU1P8G

170

PesepBHbIii ypok. O0o01meHue 1
crcTeMaTh3alus 3HaHHI 110 TeMe
"DnemMeHTHl acTpoPu3nuKu"

https://m.edso0.ru/GODTDSIRQ

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOIM OBPA3OBATEJBHOM MPOT'PAMMBI10 KJIACC

Kon
NpoBEPsIEMOr0
pe3yJjbTara

10.1

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMepax pojib U MecTo (GU3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHON KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKOM 1€ TEIIbHOCTH JTIOAEH

10.2

VYuuTeiBaTh TPAHUIBl NPUMEHEHHS H3Y4YEHHBIX (U3NYECKUX MOJEIEH:
MaTepuajbHas TOYKa, MHEepIHalbHas CUCTEMa OTcuéTra, abCOJIIOTHO TBEPAOE
TEJI0, UJICAIIBHBIN I'a3; MOAEIN CTPOCHUS ra3oB, )KUAKOCTEH U TBEPIBIX TEII,
TOYEUHBIN 3JIEKTPUUECKUI 3apsil — IPU pelieHuu PU3NYECKUX 3a1a4

10.3

PacrioznaBaTh puznueckue siBieHus (IpoLecchl) U 0OBICHATh UX HA OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KUHETUUECKOM TEOpHUH CTPOECHMS
BEUIECTBA M DJIEKTPOJUHAMHUKU: PAaBHOMEPHOE U PABHOYCKOPEHHOE
OpSAMOJIMHEHHOE JBI)KEHUE, CBOOOAHOE MaJCHHUE Tel, JBUKEHHE 10
OKPY)KHOCTH, WHEpIUs, B3auMmoneictBue tei; auddysus, GpoyHOBCKOE
JBIDKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bhEMa Tel
IpU HarpeBaHuM (OXJIAXKJIEHUM), TEMJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJICHCalys, MUIABJIEHNE, KPUCTAUIN3alMs, KUIICHUE, BIIAXKHOCTh BO3/1yXa,
MOBBIIICHNE JIABJICHUS ra3a IPU €ro HarpeBaHWU B 3aKPBITOM COCYJI€, CBS3b
MEXAY MapaMeTpaMu COCTOSIHMS T'a3a B M30MPOLECccax; AIEKTpHU3aLus Tell,
B3alMO/JICH CTBUE 3aPsII0B

10.4

OrnuceiBaTh MEXaHUYECKOE JBUKEHUE, UCIOIb3Ysl (PU3NYECKHE BETUUHHBIL:
KOOpJMHATa, MyTh, IEpeMElIeHIEe, CKOPOCTb, YCKOPEHHE, Macca Tefa, Cula,
UMITYJIbC ~ Tejla, KUHETHYEeCKas SHEprusi, IMOTEHIMaJbHas JHEprus,
MexaHudeckas pabora, MeXaHWYeCKas MOIIHOCTb, IpU OMHCAHUU
MPaBUJILHO TPAKTOBATh (DU3MUECKHI CMBICT HCIOJIb3YEMbIX BEIWYUH, UX
0003HAYEHUS M EAMHHIIBI, HAXOAUTH (OPMYJIIbI, CBA3BIBAIOIIME JIAHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMU

105

OnuceiBaTh M3yYCHHBIC TEIUIOBBIC CBOMCTBA TEN M TEIUIOBBIC SIBJICHMUS,
UCIONb3ysl (PM3MYECKUEe BEIIMYUHBI: JAaBJICHHUE Ta3a, TEMIepaTypa, CPeIHsIs
KHHETHY ecKast SHEPrus Xa0TUYECKOT0 JIBYKCHUS MOJIEKYJI,
CpEeIHEKBaJpaTUYHAsl  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEMJIOTHI,
BHYTPEHHsIS 3HEprus, pabora raza, K0d(G(UIHMEHT MOJE3HOTO ICUCTBUS
TENJIOBOTO JBUTATEIIS;, IPU OMUCAHUU TPABUIIHLHO TPAKTOBATh (DM3UUECKHUI
CMBICII HCIIOJb3YEMbIX BEIUYHH, UX O0O3HAYCHUS U CIMHHIIBI, HaXOIUTh
(GOpMyJIBI, CBS3BIBAIONINE JIAHHYIO (DU3UYECKYI0 BEIUYUHY C JIPYyTUMH
BEITMYMHAM

10.6

OnuceiBaTh  M3y4EHHBIE  JJIEKTPUYECKHE  CBOMCTBA  BeEIECTBA U
NIEKTPUUECKHUE SIBIEHUS (IIPOLIECCHI), UCHONB3YsSd (PU3NUECKUE BEIMUUHBI:




IEKTPHYECKUN  3apsfl, OVIEKTPUUECKOE II0JI€, HANpsHKEHHOCTHh IOJH,
MMOTEHLHAJI, PA3HOCTh TOTEHIHAJIOB; IIPU OMUCAHUU MTPABUIIBHO TPAKTOBATh
(U3NYECKUI CMBICT HCIIOJIb3YEMbIX BEJIMYMH, X 0003HAYEHUS U CIUHUIIBL;
yKa3plBaTh ()OPMYIBI, CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C
JPYTMMH BEIUYUHAMU

10.7

aHaJIM3UPOBATH (PU3MUYECKUE MPOIECCHl U SBJICHUS, UCIONb3Yys (prusnueckue
3aKOHBl M MPHUHIMIBL 3aKOH BcemMupHoro tarorenus, |, |l u |1l 3akons
HeloToHa, 3aKOH COXpaHEHMs] MEXaHHYECKOH SHEpruu, 3aKOH COXpaHEHUS
UMIyJIbCa, TPUHIUN CYNEPHO3ULUU CHJI, MPUHIUI PaBHONPABUS
MHEpPIUATbHBIX CHCTEM OTCU€Ta; MOJIEKYISPHO-KHHETHUYECKYI0 TEOPUIO
CTPOCHHUSI BEIIECTBA, Ta30Bble 3aKOHBI, CBS3b CpPEAHEH KHWHETHYECKOH
SHEPruu TEIUIOBOTO IBMXKEHUS MOJIEKYJl ¢ aOCOIMIOTHOM TeMIiepaTypoi,
NEepBBI  3aKOH TEPMOAMHAMUKHU; 3aKOH COXPAHEHUS 3IEKTPUUECKOIro
3apsja, 3akoH KysoHa; mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAXKEHUE M YCIOBHS (TPaHUIIBI, 00JIACTH)
IIPUMEHUMOCTHU

10.8

OOBICHITL OCHOBHEIE MIPHUHIUIIBI JelicTBUS MalluH, HpI/I60p0B u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jinvdaTb yCJ10BuUsd ux 0e30macHoro
HCIIOJIL30BAaHUS B IMTOBCEIHEBHOMN KU3HU

10.9

Brimmonssarts SKCIICPUMCHTBLI IO HCCICOOBAHUIO (1)I/I?>I/I‘~I€CKI/IX SIBJIEHUU U
MMpoHeCCOB C UCITOJIB30BAHHUEM MIPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpu 5TOM
dbopMyrpoBaTh MpodieMy (3a7ady) U THIOTE3y Y4eOHOr0 dKCIEepUMEHTa,
COOMPpAaTh YCTAHOBKY U3 MPEIOKCHHOTO 000PYIOBaHHUS, TPOBOJAUTH OIBIT
1 GOPMYIHPOBATH BHIBOIBI

10.10

OcyuiecTBiIATh NpsAMbIE U KOCBEHHbIE M3MEPEHUs (PU3NUYECKUX BEIUUUH;
IIPU ATOM BBHIOMPATh ONTUMAJBHBIA CIOCO0 M3MEPEHHs U HCIOJIb30BATh
U3BECTHBIE METO/BI OLIEHKHU ITOIPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBath  3aBUCUMOCTH  MEXAY (GU3MUYECKUMU  BEIMYMHAMH  C
WCIOJIb30BAaHUEM TIPSAMBIX HM3MEpPEHUH; TIpU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHUPOBAaTh  PE3yIbTaThl  IOJYYEHHOW  3aBHCUMOCTH
(¢u3nUecKuX BEJIMYMH B BHJAE TaOiuil U TpaduKOB, JENaTh BBIBOIBI I10
pe3ynbTaTaM UCCIIEIOBAHUS

10.12

CobuoaTh npaBuia 6€30MaCHOTO TPy/ia TP MTPOBEICHUH HCCICI0BaHUHN B
paMKax  y4eOHOro  OSKCIEpPUMEHTa, Y4eOHO-HUCCIICHAOBATEILCKOM U
MPOCKTHOM JICATEILHOCTH C UCIOJIb30BAHUEM H3MEPUTEIBbHBIX YCTPOUCTB U
J1a60paTOPHOTO 000PYIOBAHHUS

10.13

Pemate pacuérHple 3amauM C SBHO 3aJaHHOM (DU3MYECKOM MOeIblo,
HCIIOJIB3 Yy (I)I/ISI/I'—IGCKI/IG 3aKOHBI 1 IPUHIMIIBI; HA OCHOBC aHalin3a yCJIOBHA
3aJa4uu BI)I6I/IpaTI) (i)I/I3I/ILIeCKyI-O MO/ €JIb, BBIACIIITH (1)I/ISI/I'~IGCKI/IC BCIIMYHHBI
u (opmyibl, HeoOXonuWMble ISl €€ pelleHHs, MPOBOAUTH PacUEThl U
OLCHUBATH PCAJIBHOCTD ITOJTYUYCHHOI'O 3HAYCHU A (bHSquCKOfI BCJIIMYNHBI

10.14

Pewats Ka4ECTBEHHBIC 3a7a4u: BBICTPanBaTh JIOTHYECKHU
HEMPOTUBOPEUYMBYIO LEMOYKY pPaCCyKJAEHUW C ONOpOM Ha H3y4YEHHBIE




3aKOHBbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘~I€CKI/I€ SABJICHUSA

10.15

Hcnonp3oBaTh ~ HpU  pelleHHMH  Y4eOHBIX  3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJOIMM s IOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud W MpeACTaBiICHUs Y4eOHOM M Hay4YHO-IOMYJISIPHOI
uH(popMaIMy, MONYYEHHOM U3 pa3iMyHBIX HMCTOYHHUKOB, KPUTUYECKH
aHAJIM3UPOBATH MOJIYIaEMYI0 HHPOPMAIIUIO

10.16

[TpuBoANTH MpUMEpPHI BKJIaJa POCCHICKUX U 3apyOEKHBIX y4EHBIX -(DU3HKOB
B pa3BUTHE HAayKd, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIET0 MHUpPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeopeTHUECKHE 3HAHUS MO (HU3UKE B MOBCETHEBHOMN JKU3HU
s obecrieueHus: 0€30MaCHOCTH HpU  oOpalleHuu ¢ npudopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, U COXpaHEHMs 3]I0pOBbsl U COOJIIOJEHUS
HOPM 9KOJIOTHYECKOr0 MTOBEIEHHsI B OKpYKatolel cpeze

10.18

PaGotate B rpymnme ¢ BBHIMOJHEHHEM pAa3JIMYHBIX COMHAIBHBIX POJICH,
TUTAHUPOBATH PabOTy TPYIIIBI, PAIMOHAIILHO PACIPENCISATh 003aHHOCTH U
IUTAHUPOBATh JCATEILHOCTh B HECTAHJAPTHBIX CHUTYallUsAX, aJeKBATHO
OLICHUBATh BKJAJ KaXJOr0 W3 YYaCTHUKOB TPYIIBI B peEIICHUE
paccMaTpHBaeMOM PoOIeMbl

11 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTara
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IIpoBepsiemMble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha TIpUMEpaxX Pojib U MecTo (Gu3uku B (popMUpOBaHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHON TEXHHUKHU
U TEXHOJOTUH, B MPAKTUUYECKOW MAESITENbHOCTU JIOJEH, IeJIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MU Pa

11.2

YuuTeiBaTh TpPAaHULBl NPUMEHEHHS H3Y4YEHHBIX (U3NYECKUX MOJEIEH:
TOYEUYHBIM JJIEKTPUYECKHM 3apsij, sAepHas MOJEIb aToOMa, HYKIOHHas
MO/I€/1b aTOMHOT'0 Si/Ipa P pelIeHnH (PU3NYECKUX 3a/1a4

11.3

PacnioznaBath (u3uueckue sBieHus (MPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB DJJIGKTPOJMHAMUKA U  KBAaHTOBOH (U3MKHU: DIEKTPUYECKas
IIPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JeWCTBUA
TOKa, B3aUMOJICHICTBME MAarHUTOB, JIEKTPOMArHUTHAs UHIYKIUS, TeicTBUE
MarHUTHOTO TOJII Ha IMPOBOJHUK C TOKOM U JABWXKYILIMICS 3aps,
AJIEKTPOMAarHUTHbBIE KoJe0aHus u BOJIHBI, NpsIMOJIMHEIHOe
pacrpocTpaHeHHE CBeTa, OTpakeHUe, NpesoMiieHHe, HUHTepdepeHus,
IUdpakiys U MONSIpU3aLUs CBETa, JUCHEPCHUs CBeTa, (POTOAIEKTPUUECKHIMA
apdext (hoTtoaddekT), cBeTOBOE AaBICHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIeKTpa  aToMa  BOAOpOJAa,  €CTeCTBEHHas M HMCKYyCCTBEHHas




PaaArOaAKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHbIE CBOMCTBA BEILECTBA (AJIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, JJIEKTPUUYECKYI0 IMPOBOAMMOCTb pa3IUYHBIX Cpel) H
JJIEKTPOMAarHUTHbIE  SIBJIEHUsI  (TIpoOLlecChl), HUCHOJIB3Ys  (pusnueckue
BEJIMYUHBL: AJIEKTPHUUECKUM 3apsisl, CUjla TOKa, HJEKTPUUYECKoe HampsKeHHe,
ANEKTPUUECKOE COMPOTUBIIEHUE, Pa3HOCTh moreHnuano, JJIC, pabora
TOKa, WHAYKIWS MarHuTHOrO ToJisi, cuiaa Awmmepa, cuia JlopeHua,
MHAYKTUBHOCTb KaTYIIKH, SHEPrUsl 3JIEKTPUYECKOTr0 M MarHUTHOIO IOJIEH,
Mepuoja U 4YacToTa KojebaHUU B KoIeOAaTeNIbHOM KOHTYpE, 3apsl U cuia
TOKa B TMpolecce TapMOHMYECKHX DSJIEKTPOMAarHUTHBIX KoJeOaHUH,
¢dokycHOEe paccTOsSsHME U ONTUYECKas CHia JIMH3bI, IpU ONUCAHUU
MPaBHJILHO TPAaKTOBAaTh (PU3UYECKHI CMBICI HCIOJIb3YEMBIX BEIUYUH, UX
0003HAaUEHUsI M EIUHUIBL, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO
(bU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMU
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OnucelBaTh H3YyYEHHbIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOJb3YS
¢bu3nyecKue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JIJTHHA BOJHBI
M YacToTa CBeTa, PHEPrusi U UMMNyJIbCc (OTOHA, MEepuoj] Moiypacnaja,
SHEpPrus CBSA3M AaTOMHBIX sJI€p; IPU ONKCAHUM IIPABUIIBHO TPaKTOBATh
(bU3NYECKUI CMBICT HCIOJIb3YEMBIX BEIMYMH, X 0003HAYEHUS U CUHUIIBI;
yKa3blBaTh ()OPMYIBI, CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C
JOPYyTUMU BETUYUHAMU, BBIYHCIISTH 3HaYCHHE (DU3MYECKOI BEIMYNHBI

11.6

Ananu3upoBaTh (PU3NYECKUE TPOIECCHI U SIBICHUS, UCIOJIB3YS (pu3nueckue
3aKOHbl M TNpUHIUOBL 3akoH Owma, 3aKOHBI IOCJIENOBATENLHOIO H
HapajyiesIbHOrO COEANHEHUs IPOBOAHUKOB, 3aKOH Jxoyis — JleHna, 3aKoH
AIIEKTPOMArHUTHOM MHIYKIUH, 3aKOH MPSMOJMHEHHOr0 pacnpoCTpaHEeHUs
CBETa, 3aKOHBI OTPAXKCHMsI CBETA, 3aKOHBI MPEIOMIICHUS CBETa, YpaBHEHUE
OiHmreiHa ansg  Qorodddexra, 3aKOH COXpPAHEHUS DHEPrUH, 3aKOH
COXpaHEHHUS UMITYJIbCa, 3aKOH COXPAHEHHUs 3JIEKTPHUUECKOro 3apsia, 3aKOH
COXpaHEHHUs] MaccoBOr0 4Hcia, MOCTyJaTel bopa, 3aKOH paguOaKTHBHOIO
pacriajga; Npyd 3TOM pas3jnyaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE  BBIPAXKEHHE U yCJOBUsA  (IpaHULbl,  00JIACTH)
IIPUMEHUMOCTHU

11.7

OHpeI[eJ'I}ITL HalpaBJICHUEC  BCKTOpa HMHAYKIMUM  MAr"ivuTHOIO  IOJIA
MMpOBOJHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

Ctpouth M OmUCHIBaTH H300pake€HUE, CO3J]aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOH JTUH30M

11.9

BEBINONHATH SKCIEPUMEHTHl MO HUCCIETOBAaHUIO (U3NYECKUX SIBICHUH U
MIPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHU; IIPU 3TOM
dbopmynupoBaTh MpodieMy (3a7ady) U TUIOTE3y y4eOHOTro HKCIEePUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYIOBaHHUS, TPOBOAHUTH OIBIT
1 (OPMYIHPOBATH BHIBOJIBI

11.10

OCYIHGCTBJ'I?ITB NpsAMbIC U KOCBCHHBLIC U3MCPCHUA (bI/IBI/IIIeCKI/IX BCJIIMYHNH,
npu 5TOM BBI6I/IpaTI) OIITUMAJIBHBII CIIOCO0 HU3MCPCHUA U HCIIOJIb30BATH




W3BECTHBIE METO/BI OLEHKHU ITOIPEIIHOCTEN N3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH  (DU3MYECKMX BEJIMYMH C HCIIOJIb30BaHHEM
IPSIMBIX U3MEPEHUM; MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHUPOBATh
pe3ysibTaThl IMOJYYEHHOH 3aBUCUMOCTH (DM3UYECKUX BEIMYUH B BUJE
TabIUI ¥ rpaUKOB, J1eNaTh BBIBOJIBI 1O Pe3y/IbTaTaM HCCIIEAOBAHUS

11.12

CobnromaTh mpaBuiia 6€30MacHOr0 TPya MPH MPOBEACHUH HCCIEIOBAHUI B
paMkKax  y4eOHOro  OKCIepUMEHTa,  Y4eOHO-HCCIENIOBATEIbCKOW U
MIPOEKTHOM JIEATEIFHOCTH C UCIOIb30BAHUEM M3MEPUTENBHBIX YCTPOUCTB U
71a00paTopHOro 000PyJOBAHUS

11.13

Pemate pacuéTHple 3amauu ¢ SBHO 3aJaHHONW (PU3UYECKON MOJIEIbIO,
UCIOJNIBb3Ysl PU3UUYECKHUE 3aKOHBI U TIPUHIIMIIBL, HA OCHOBE aHaJM3a yCIOBUS
3a1a4 BBIOUPATh (PU3NYECKYI0 MOJElb, BBIACTATh (PU3NYECKUE BETHUNHBI
u Qopmymbl, HeoOXonUWMbIE JUIsi €€ pelleHHs, MPOBOAUTH PACUYETHl U
OLIEHUBATh PEaIbHOCTh MOMYYEHHOr0 3HaUYeHUs (PU3NYECKON BETUNUHHBI

11.14

Pemats KauyeCTBEHHBIC 3a/1a4un: BBICTPANBATh JIOTUYECKU
HEIIPOTUBOPEUYMBYIO LENOYKY pACCYKICHHM € ONOpPOM Ha W3y4ECHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS

11.15

Hcnonp3oBaTh  Npu  pelIeHHH  y4eOHbIX  3a7ad  COBPEMEHHBIE
MH(OPMAILIMOHHBIE  TEXHOJOIMM s IOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud W MpeACTaBiICHHUs Y4eOHOM M Hay4YHO-IOMYJISIPHOI
uH(popMaIMK, MOJNYYEHHOM U3 pPa3NUYHBIX MCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOJTYIAEMYIO HH(OPMALIHIO

11.16

OOBSICHATh TPHHIUIBI JACHCTBUS MAIlMH, TPHOOPOB M TEXHHYECKHX
YCTPOMCTB; pa3iauyaTh YCIOBUS HMX O€30MacHOr0 UCIHOJb30BAHUS B
HOBCEIHEBHOI KU3HU

11.17

[TpuBoauTH MpUMeEpPHI BKJIaa POCCHICKUX U 3apyOESKHBIX y4EHBIX -(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IPOILIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOIUI

11.18

Hcronp30BaTh TEOpETHUECKUE 3HAHUA 1O (U3UKE B MOBCEIHEBHOMN JKU3HU
i o0ecriedeHHs O€30MaCHOCTH MpU  oOpaleHud ¢ npubopamMu U
TEXHUYECKUMH YCTPOWCTBAMH, Ui COXPAHEHHS 3JI0OPOBBSI U COOJIIOJCHHS
HOPM 3KOJIOTHYECKOr0 TOBEACHUS B OKPYKAIOIIeH cpene

11.19

PaGotaTth B rpymnme C BBINOJHEHHEM pPAa3JMYHBIX COLMATIBHBIX pOJIEH,
MJIAHUPOBATH PadOTy TPYMIIBI, PAIIMOHAIBHO PACIPENESATh 00S3aHHOCTU U
IIAaHUPOBATh JACATCIBHOCTh B HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLCHHUBATHL BKJAaAd KaXJIOro #HW3 YYAaCTHHKOB TPYHIIbl B PCHICHUC
paccMaTpuBaeMoi mpodIeMbl




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Kox mpoBepsiemoro

pa3aejaa JJIEMEHT A

HpOBepﬂeMble JIEMEHTHBI COACPKAHUSA

OU3NKA U METO/Ibl HAYUYHOI'O ITO3HAHUMA

11

Ousuka — Hayka o mpupoae. HayuHbie MeTOIbI
MO3HaHMS OKpY>Karolero Mupa. Ponb skcrepumenTa
U TEOpUM B IIpolecce MO3HAHUSA IPUPOJBI.
DKcIepuMeHT B (pusuke

1.2

MopenupoBaHue buznIecKrx SIBJICHHUI U
npouieccoB. Hayunble rtunore3nl. ®dusnueckue
3aKOHBI M TEOpUU. [’ paHHIBl NPUMEHUMOCTH
(¢u3nYecKuX 3aKoHOB. [IpMHIMI COOTBETCTBHS.
Porp uw wmecro ¢usukm B hopmupoBaHUU
COBPEMEHHOW  HAy4YHOM  KapTUHBI  MHpa, B
MPAaKTUYECKON JIETENIbHOCTH JIFOJ e

MEXAHUKA

KNMHEMATUKA

211

Mexannyeckoe BUKEHNE. OTHOCUTEIIBLHOCTD
MexaHnuyeckoro asmxkennsa. Cucrema oOTcUéTa.
TpaexTopus

2.1.2

[lepememienne, ckopocTh (CpemHsisi  CKOpPOCTb,
MI'HOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepHuaIbHON
TOYKH, UX MPOEKIHUHU HA OCH CHUCTEMBbI KOOpPIMHAT.
CrnoxeHue nepeMenieHnit 1 CI0KeHHe CKOpocTel

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE NMPAMOJIMHEHHOE
nBuxkeHue. I'paduku  3aBUCUMOCTHM  KOOpIUHAT,
CKOPOCTH, YCKOPEHHMs, IYTH U IEPEMEIICHUS
MaTepHaJIbHONU TOYKH OT BPEMEHHU

2.14

CBoOonHOE najieHue. Y CKOpeHHE CBOOOHOTO
MageHUs

2.15

Kpuonuneitnoe JIBU)KECHHUE. PaBHOMEpHOE
JABUXXCHUC MaTepHaHBHOﬁ TOYKHU I10 OKPYXHOCTH.
VYrIi10Bast CKOpPOCTh, JIMHENHAsE cKopocTh. Ilepuon u
gacrora. LleHTpocTpeMuTenbHOe yCKOpeHue

2.16

TexHuyeckne yCTpOMCTBA: CIMAOMETD, IABHXKEHUE
CHaps0B, LIECITHbIE U PEMEHHBIE IIEpeaaYn

2.1.7

[Ipaktnyeckue paboThl. M3MepeHHEe MIHOBEHHOM
ckopoctd. MccrienoBaHue COOTHOLIEHHUS MEXKIY




My TSIMH, MPONJEHHBIMU TEJIOM 3a
MocJjeA0BaTebHbIC PaBHBbIE MPOMEXYTKH BPEMEHHU
MpU PAaBHOYCKOPEHHOM JBIKCHHH C HadallbHOM
CKOpPOCTBIO, paBHOW Hymo. M3ydueHune ABHKEHUS
IapUKa B BA3KOM XUIAKOCTH. M3yueHue IBUKEHUS
Tea, OPOLIEHHOT0 TOPU30HTAIBHO

2.2

JANHAMUKA

22.1

IIpuanun ortHocutensHOCTH ['amutes. Ilepseiid
3ak0oH Herorona. THepuuaibHbIe CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuina. [IpyHIun cyneprno3unum cui

2.2.3

Bropoii 3akoH HproTOHA 111 MaTepranbHON TOYKH B
unepunanbHont cucreme orcuéta (MCO). Tperuit
3akoH HbroTOHa 111 MaTepUalibHBIX TOUEK
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3aKoH BCCMUPHOI'O TAT'OTCHUA. Cuima  TSDKECTH.
HepBa;I KOCMHYECKasA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akon ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHS
CKOJIB)KCHHSI M Crila TpeHHus mokos. KoadduumueHt
TpeHus. Cuna CONMpPOTHUBIICHUS NIPH JIBIKEHUH Tela
B JKUJKOCTH WMJIU Ta3e

2.2.7

[locTynarenbHOo€ ¥  BpalllaTebHOE  JIBH)KEHUE
a0COIOTHO TBEPIOTO Tea

2.2.8

MOMEHT Cuiabl OTHOCHUTEIBHO OCH BpAlICHUA.
[Ine4vo cunel. YcinoBus paBHOBECHS TBEPAOTO TENA B
nCo
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TexHuueckne yCcTpoucTBa: MOAIUITHUKH, JBUKCHHE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckue pabotbl. M3ydyeHue ABMKEHUS
Opycka 1O HAaKJIOHHOW IJIOCKOCTH TOJ JeHCTBUEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CHUI
yIPYroCTH, BO3HUKAKOMIUX B AedopMHPYyeMOn
Npy>KHHE U PE3MHOBOM 00pasiie, OT BEIMUYMUHBI HX
nedopmanuu. MccnenoBanue yclioBUil paBHOBECHS
TBEPIIOTO Tela, UMEIOIIEro OCh BpaIleHUs

2.3

3AKOHbBI COXPAHEHUSA B MEXAHUKE

23.1

NMnynec  MatepuaabHOU TOYKHU, CUCTEMBI
MaTepHalbHbIX TO4YeK. IMIyJIbC CUIIBI U U3MEHEHUE
UMITyJIbCa Tela

2.3.2

3akoH coxpanenus umnyisca B UCO. PeaktuBHOE
JBUKEHUE

2.3.3

Pa6Gora cunst




2.34

MOoIHOCTS CHIIBI

2.35

Kunernueckast 3Heprus MaTepuaJbHOW  TOYKH.
Teopemao KMHETUYECKON PHEPrun

2.3.6

ITorenuuansHast 3Heprus. [loTeHiManbHas SHEPrus
yIpyro nedopMupoBaHHOU MPYKUHBI.
[ToTeHIMaNbHAS SHEPIHs Teina BOJIM3U MOBEPXHOCTH
3emin

2.3.7

HOTCHHI/I&J’ILHBIC 1 HECIIOTCHIUAJIbHBIC CHJIBI. CBs3b
pa6OTBI HCIMOTCHUHUAJIbBHBIX CHJI C HN3MCHCHHUCM
MEXaHUYEeCKOM OHCPrunu CHUCTEMbI TCIL. 3aKkoH
COXPpaHCHUA MEXaHUYECKOM OHEPIUuun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

Texnuueckue  ycTpoiicTBa: JIBHXKEHHUE  paKeT,
BOJIOMET, KOMEp, IPYKUHHBIN MUCTOJIET

2.3.10

[IpakTueckue padotsl. M3yueHue cBsi3u cKOpocTen
TeJl IpU Heynpyrom yzaape. MccinenoBanue cBsizu
paboThl CUJIBI C HM3MEHEHHEM MEXaHWYECKOH
SHEpPruu Tena

3 MOJIEKVIJIAPHASA ®U3UKA 1 TEPMOINHAMUKA
OCHOBBI MOJIEKYJISPHO-KMHETUYECKON TEOPHU

OcHoBHBIE TTOJIOKECHUS MOJIEKYJISIPHO-

311 KMHETHUYECKOW TeOopuu. BpoyHOBCKOE [BUXKEHME.
Huddysus. Xapaktep IBUKEHHUS U B3aUMOJIeH CTBUS
YaCTUIl BEIIECTBA
Mopenu CTpO€HHsI Ta3oB, JKMAKOCTEH M TBEPABIX

3.1.2 TEJ U OOBSCHEHUE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX MOJENen

313 Macca MOJIEKYJI. KomunuecTtBo BEIL[ECTBA.
[TocTosiHHas ABoraapo

31 314 TenmoBoe  paBHOBecue. Temmepatypa U €€

n3mepenue. [llkana remneparyp Llenscus
Mopnens uneanpHoro raza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJIIPHO-KMHETUUYECKONM TEOPUH UJEaIbHOr0
rasa
AOcomoTHas TeMIieparypa Kak Mepa CpemaHeu

3.1.6 KMHETHYECKOW DHEPrMd  TEMJIOBOIO  JIBM)KCHMS
yactul rasa. llIkana temneparyp KenbBuna

317 VpaBuenne Kraneiipona — MenzaeneeBa. 3akoH
JanpToHa

318 l"azoBbIe 3akOHBL. M30mpOLIECCHI B HI€AIBHOM Ta3e C

MOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCPMA,




n30xopa, n3o06apa

3.1.9

TexHuueckue ycTporcTBa: TEPMOMETP, OApOMETP

3.1.10

[IpakTuueckue pabotel. 3mMepeHne macchl Bo3yxa
B KjaccHOM komHaTe. McciaemoBaHue 3aBUCHMOCTHU
MEXAy TMapaMeTpaMu COCTOSIHUSL pa3peKEHHOro
rasza

3.2

OCHOBbBI TEPMO/IMHAMUKHA

321

TepmonuHaMuueckas cucTeMa. BuyTtpenHss
SHEPrusi TePMOJUHAMHYECKON CHCTEMBI U CIIOCOOBI
€€ U3MEHEHHUS

3.2.2

KomuuectBo Ttenmotel u pabora. BHyTpeHHss
SHEPrusi OJHOATOMHOT O H/1€aIbHOTO rasa

3.2.3

Bunnr TenJIonepeaadu: TEIUIOIIPOBOAHOCTD,
KOHBCKIIHUA, I/I3.Hy‘-ICHI/Ie. TGHHOéMKOCTB TeEJ1a.
VnaenpHasgs  TemnoéMKOCTh,  BemlecTBa.  Pacuér
KOJIMYECTBA TEIIOTHI P TEIUIONepeaaye

3.24

IlepBbiii 3akoH TepMmoauHamMuku. IIpumenenue
MEPBOro 3aKOHAa TEPMOJMHAMHUKHU K HM30MPOLECCAM.
I'padmueckas uaTepnperaus padoThl raza

3.25

Tennosrie MAaIlINHBI. ITpuHUIMTIBI NEeNCTBUA
TEIJIOBBIX MamuH. I[IpeoOpa3oBaHus DHEPruu B
TeruioBbIX MammHaX. Koadduuument monesnoro
nevictBus (nanee — KIIJ1) temnoBoit Mmammnbl. [kt
Kapno u ero KII[]

3.2.6

Bropoii 3akoH TepMmoamHamuku. HeoOpaTuMoCTh
MpoIecCOB B TMpupoae. TennaoBble JIBUTATEINH.
DKOJOTUYECKHE MPOOIJIEMBI TETIOHEPT e TUKHI

3.2.7

TexHuueckue yCcTpoHCTBA: JBUraTelb BHYTPEHHErO
cropaHusi, ObITOBOI XOJIOAUIBHUK, KOHIULIHOHED

3.2.8

[Ipaktnueckue paboTel. M3Mepenue yuenbHOR
TENJIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanne u KoHaeHcanus. VcmapeHue u
KUIIEHUE. YJelnpHas TelioTa MmapooOpa3oBaHMS.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS

3.3.2

AGCoI0THas M OTHOCUTENbHAS BIAKHOCTb BO3AYXa.
Hacelmenssiii nmap

3.3.3

TBépnoe teno. Kpucramnumueckue u amopdHbie
Tena. AHHU30TPONUS CBOMCTB KpucrajuioB. JKuakue
Kkpuctamibl. COBpeMEHHbIE MaTEPUAIIBI

3.34

[InaBnenne w KpucTayuM3anus. Y AeiabHasg TEIJIoTa




riassieHus. CyOaumanus

3.35 YpaBHEHUE TEMIIOBOro OanaHca
Texunueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTHH MOJTy4EHUs
h COBPEMEHHBIX ~ MaTEPHAJOB, B TOM  YHCIE
HAaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH
337 [Ipaktnueckue pabotsl. M3MmepeHHe BIaXKHOCTU
o BO3yXa
4 DJIEKTPOJJUHAMUKA
OJIEKTPOCTATHUKA
411 OnexTpuszauust Tes. OjeKTpuueckuil 3apsa. [IBa
o BHUJIa DJIEKTPUIECKUX 3aPsI0B
412 [TpoBOTHUKH, TUITEKTPUKU U TTOTYIPOBOTHUKH
413 3aKOH COXPAaHEHHUS JIEKTPUUECKOr 0 3apsia
414 B3aunmopneiicTBue 3apsaaoB. 3akoH Kymnona
DneKTpu4ecKoe ToJIe. Hanpsoxéanocts
415 anekTpuyeckoro noiss. IlpuHuMn cyneprno3unuu.
JlvHuY HAPSDKEHHOCTHU AJIEKTPHUYECKOTO OIS
416 PaGora CHIT AIEKTPOCTATUYECKOT O TOJIAL.
o ITotennuan. Pa3HocTs MOTEHIUAIOB
4.1 [IpoBOMHUKM ©  JUDJIEKTPUKH B  TMOCTOSHHOM
4.1.7 BIEKTPUY ECKOM noJe. Jwusnextpuueckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHneHcatop. DJeKTpOEMKOCTH
4138 IJIOCKOTO KOHJEHCAaTopa. ODHEprus 3apsiKEHHOIOo
KOHJIEHCATOPa
Texunueckue yYCTpOMCTBA: 3EKTPOCKOIIL,
419 AIEKTPOMETP, AJIEKTPOCTaTUUECKAs 3aImra,
o 3a3eMJIEHHE  DIEKTPONPHOOPOB,  KOHIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 IIpakTrueckue paboThI. H3mepenne
o 3IEKTPOEMKOCTH KOHIEHCATOpA
[TOCTOSHHBIN DJIEKTPUYECKNI TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYIIIECTBOBAHHS MOCTOSTHHOT'O
421 anekTpuueckoro Toka. Mcrounnku toka. Cuna Toka.
4.2 ITocTosHHBII TOK
4.2.2 Hanpspkenue. 3akon Oma 11l yyactka Lenu
423 DNEKTPUIECKOe CONPOTHUBJIEHUE. YaenbHOE
o COIPOTHBJICHHE BEIIECTBA
424 [TocnenoBarenbHOE, MapalIeIbBHOE, CMEIIAHHOE




COCAMHCHUEC MPOBOAHNUKOB

425

Pabora snektpuyeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOH.IHOCT]':» QJICKTPUYICCKOI'O TOKa

4.2.7

anekTponaBwkymass cuna (mamee — OJC) wm
BHYTPCHHEE CONPOTHBJICHHE MCTOYHHUKA TOKA.
3aKkoH OmMma TUTSt MOJIHOM (3aMKHYTOH)
anekTpuyeckoi menu. Koporkoe 3aMmbikanmne

428

DNeKTpOHHast MPOBOAMMOCTb TBEPABIX METAJUIOB.
3aBUCUMOCTb ~ CONPOTUBIEHHMS  METauIOB  OT
TemrnepaTypbl. CBEpXIIPOBOIAUMOCTD

4.2.9

DnexTpuyeckuii TOok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

4.2.10

[HonynpoBonuuku. CoOCTBEeHHass H MPUMECHAs
IIPOBOAUMOCTH IOy POBOAHUKOB. CBolicTBa p-N
nepexoza. [lonynpoBoiHUKOBbBIE TPUOOPHI

4211

DNEKTPUIECKUN TOK B AIEKTPOJIUTAX.
DJIEKTPOIUTUUECKAS TUCCOLUAIUA. DIEKTPOIIU3

4212

DJIEKTpUYECKU TOK B razax. CamMoCTOSTENbHBIA U
HECAMOCTOSITENIbHBIN  pa3psan. Pa3jauyHble THUIIBI
CaMOCTOSTENILHOT 0 paspsaaa. Monnus. [1nazma

4213

TexHnueckne ycTponcTBa: aMIEpMeETp, BOJIbTMETD,
peocTaT, NCTOYHUKH TOKA, 3JIEKTPOHATPEBATEIIbHbIE
pudopsl, 3IEKTPOOCBETUTEIbHBIE npudopsI,
TEPMOMETP CONPOTUBIIEHUS, BAaKyyMHBId JHUOI,
TEPMU CTOPBI u doTope3ucTopsl,
MTOJIyIIPOBOJHUKOBBIN AU O/, TAJIbBAHUKA

4.2.14

[IpakTnueckue paborsl. M3yueHue cMelmaHHOTO
COEIMHEHHS PE3UCTOPOB.

N3smepenne OJIC ucroyHuka TOKa U €ro
BHYTPEHHETO CONPOTUBIICHUS. Habmonenue
JJIEKTPOJIM3a

11 KVIACC

Kon Koanposepsiemoro

pa3iaejaa JJIE€MEHTa

HpOBepﬂeMble IJIEMEHTHBI COACPIKAHUSA

4 OJIEKTPOJIMHAMUKA
43 MAT'HUTHOE I1OJIE. QJIEKTPOMAI'HUTHAS MHAYKIWA
' 43.1 Tlocrosguurnie MAarHUTHI. B3aumonaelictBue




IIOCTOAHHBIX MarHuTOB

MarnutHoe noJie. BEeKTop MarHMTHOM WHIYKIUU.
[Ipynnun cynepnosuuuu. JIMHUM MarHUTHOU

4.32 UHAYKIMU. KapTuHa TMHUA MarHUTHOW MHIYKLIHHA
TIOJISI IOCTOSTHHBIX MAarHUTOB
MaruuTHO€E 1oje NpoBOJHMKA ¢ TOKOM. Kaptuna
JWHUHA TIONS JAJMHHOTO TPSMOTO MPOBOAHHKA U
4.3.3 3aMKHYTOr'O0 KOJIBLIEBOI'O NPOBOJHUKA, KaTYIIKU C
TokoM. OmbiT  Opcrega.  B3aumopeiictBue
MIPOBOJTHUKOB C TOKOM
434 Cuna Amnepa, €€ MOAYyJIb U HalIpaBJICHHUE
Cuna Jlopenma, e€ MOIyJib U HalpaBlE€HUE.
435 JBrmkeHue 3apsyKEHHOW YacTULbl B OJHOPOIHOM
MarHuTHoM mnoJje. Pabora cuisl Jlopenua
4.3.6 SIBNCHME 3JIEKTPOMArHUTHOW WHYKIIUH
437 [ToTrok BEKTOpa MarHUTHON UHAYKIUH
438 OJC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOM
e unaykuuu Papanes
Buxpesoe snextpuueckoe noue. C uHayKIHA B
4.3.9 MPOBOJIHUKE, JBIDKYIIEMCS IOCTYIATEIbHO B
OJTHOPOJAHOM MAarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOoCTh. SIBnenue camounnpykuuu. IC
e CaMOWHTYKIINH
43.12 DHeprusi MarHUTHOT'O MOJIsI KATYIIKH C TOKOM
4.3.13 DNeKTpOMarHuTHOE MoJIe
Texnuueckue ycTpoiicTBa: MOCTOSHHbIE MarHUTBHI,
43.14 ANIEKTPOMArHUTHI, JIEKTPOJABUTATEIb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTULl, HHIAYKI[MOHHAS M1€Yb
[IpakTueckue paboTel. V3yuyeHue MarHUTHOIO
MoJsl KaTyuku ¢ TokoM. MccnenoBanue neicTBUs
4.3.15 IIOCTOSSHHOI'O MAarHuTa Ha pPaMKy C TOKOM.
UccnenoBanme  sBICHHUS  SJIEKTPOMATHUTHON
WHIYKIAH
5 KOJIEBAHU S Y1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHU A
Konebartenshast cucrema. CBoOOAHBIE KONIEOaHNUS.
5.1.1 lapmonnyeckue xonebanms. Ilepmon, dacroTa,
>1 aMIUATy1a U asza KoeOaHui
5.12 [Ipy>xuHHBIN MassTHUK. MaTeMaTHYECKUII MasTHUK
5.13 VYpaBHeHue rapMOHHYECKHX KoJieOaHUH.




Kunematnueckoen  QUHAMHYECKOE  OIMCAHUE
K0J1€0aTeIbHOr0 IBUKEHUS

[IpeBpamienne »sHepruM MpU TapMOHUYECKHUX
konebanusx. CBA3p  amMIUIMTYapl  KoJjeOaHUi

>.14 WCXOHOW BEIMYUHBI ¢ aMILUTUTYIAaMH KoJeOaHui
€€ CKOpOCTH U YCKOPEHHUs
KonebaTenpHbiit KOHTYP. CBoOomubIe
JJIEKTPOMAarHUTHbIE KONeOaHUs B  HUACATHHOM
5.15 KOJIEOaTEIbHOM  KOHType. AHaJloTus  MEXAy
MEXaHUYECKUMHU " AIIEKTPOMATHUTHBIMHU
konebanusmu. @opmyina Tomcona
516 3aKOH COXpaHEHHMs] DJHEPrud B  HUICAIBHOM
o KOJIe0aTENEHOM KOHTYPE
Brinyxnennbie MeXaHUYeCKue KosiebaHusl.
5.1.7 Pezonanc. Pe3onancHas kpuBas. BpIHyXIeHHbIE
AJIEKTPOMArHUTHBIE KOIECOaHHUS.
518 [Tepemennsiii Tok. CUHYyCOMAATbHBIN TTE€pPEMEHHBIM
o TOK.
519 MoIHOCTh TEPEMEHHOTO TOKa. AMILIUTYIHOE U
o JEICTBYIOIEE 3HAYEHUE CHUIIBI TOKA U HATIPSKEHUS
Tpancpopmatop. IlpomsBoacrBo, mepemaya u
norpedieHue AIIEKTPHUYECKON SHEPTHUH.
5110 DKOJIOTHYECKUE  PUCKH  TNPH  MPOM3BOJCTBE
o SIIEKTPHYECKOM SHEPIUH. KynsTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
5111 TexHuueckue YCTPOMCTBA: ceiicmorpad,
o SIIEKTPUIECKHI 3BOHOK, JIMHHUH DJIEKTpOIiepeaay
[IpakTueckue paboThL. HccnenoBanue
3aBHCHUMOCTH MTEpHOAA MaJIbIX KoJeOaHuil rpy3a Ha
5112 HUTH OT JUIMHBI HHUTH U Macchl Tpysa.

HccinenoBanue nepeMeHHOro TOKa B LENU U3
IIOCJIEIOBATEIBHO COCAMHEHHBIX KOHJEHCATOPA,
KaTyIIKU U PE3UCTOPA

5.2

MEXAHWYECKHUE U SJIEKTPOMATHUTHBIE BOJIHbI

MexaHn4eckue BOJIHBI, YCIIOBUS

591 pacnpocTpaHeHHs. [lepuon. CkopocTh

o pacrpocTpaHeHus U JIMHa BOJHBL. Ilonepeunsie u
TIPOTOIBHBIC BOJIHBI

599 WuTepdepenums u T dpakus
o MEXaHHUYECKUX BOJH

5.2.3 3Byk. CkopocTh 3ByKa. ['poMKkoCTh 3Byka. BeicoTa




ToHa. TeMOp 3ByKa

5.2.4

ONEeKTPOMarHUTHbIE BOJIHBI. Y CIIOBUS M3Iy4EHUS
AJIEKTPOMArHUTHBIX BOJH. B3aumHasi opueHTanus
BeKkTOpoB E, B 1 v B 31exkTpoMaruuTHoO BoJHE B
BaKyyMe

5.25

CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTpakKeHHE,
MpEJIOMIIEHUE, MOJISIpU3ALus, TG paKIs,
unrepdpeperiusa. CKOPOCTh 3INEKTPOMATrHUTHBIX
BOJIH

5.2.6

[Ilxama »7IEKTPOMArHUTHBIX BOJH. lIpuMeHeHue
AJICKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[IpyHUMOBI ~ paguoOCBSI3W M TEJIEBUICHHS.
Panuonokanus. DIEeKTpOMArHUTHOE 3arpsi3HEHUE
OKpY’KAIOIIEN CpeIbl

5.2.8

Texunueckue YCTpOICTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JIMarHOCTHKA B
TEXHUKE M MEIUIIMHEe, pajap, pPaadonpuéMHUK,
TEJIEBU30P, aHTeHHa, TenedoH, CBU-neun

5.3

OIITHUKA

5.3.1

[IpsmonuHeliHOE  paclpOCTpaHEHHE CBeTa B
OIHOpPONHOM cpene. JIyd cBeta

5.3.2

Otpaxxenue cBera. 3aKOHbI OTpPaKEHHUsS CBeTa.
[TocTpoenue n300pakeHuit B MIIOCKOM 3epKaiie

5.3.3

IIpenomnenue cBeta. 3aKOHBI IPEJIOMIICHUS CBETA.
AOCOIIIOTHBIN MOKa3aTellb IPEIOMIICHUS

5.34

ITonHoe BHYyTpeHHee oTpaxkeHue. IlpenenbHbin
YTOJI IOJTHOT'O BHYTPEHHETO OTPAKEHUS

5.35

,HI/ICHCPCI/IH cBeta. CII0KHBIA COCTaB O€I0ro CBETA.

IIser

5.3.6

CoOuparoniye M pacceuBarolye JIMH3bL TOHKas
nrH3a. @OKYCHOE PacCTOSIHUE W ONTUYECKasl CHJIA
ToHKOM JsMH3BL. IlocTpoenue wu3o0pakeHuit B
coOMparoIMX U pacceuBarolux JuH3ax. Popmysa
TOHKOW JTUH3LI. YBEIUUEHHE, JaBaeMOe JIMH30M

5.3.7

IIpenensi MPYMEHUMOCTHU reoOMETPUY ECKOM
ONTHKHU

5.3.8

NuTepdepennus cBera. KorepeHTHbIE HCTOYHUKHY.
Ycenosus HAOIIOIeHUS MaKCHMYMOB u
MUHUMYMOB B HHTEep(EepPEHIMOHHONW KapTHUHE OT
IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB

5.3.9

Hudpakuus ceeta. [Audpakmuonnas pemérka.




YcioBue HaOIIOACHUS TIaBHBIX MAKCHMYMOB TIPH
NMajicHi  MOHOXPOMAaTHYEeCKOro  CBETa  Ha
TUHPAKIIUOHHYIO PEIIETKY

5.3.10 [Tonspuzauus ceera
TexHuueckue YCTpOMCTBA: OUKH, ayma,
5311 ¢doroanmapar, M POEKIM OHHBIH amnrapar,
o MHUKDPOCKOII, TEJECKOI, BOJIOKOHHAs OIITHKA,
nudpakiroHHas peréTKa, MOJIIPOUT
[Ipaktnueckue pabotTel. M3mepeHue mokazarens
5312 MPETOMIICHUSI. UccnenoBanue CBOWCTB

H306pa>KeHHﬁ B JIMH3aX. Ha6J'IIOJleHI/Ie AUCTICPCUN
CBCTa

3JIEMEHTbI CHELIMAJIBHOW TEOPUM OTHOCUTEJIBHOCTU

6.1

rpaHHHBI IIPUMCHHUMOCTHU KJIACCHY ECKOM
MCXaHUKH. HOCTyJ'IaTLI TCOPUU OTHOCUTCIIbHOCTU:
HHBApUAHTHOCTbL MOAYJIA CKOPOCTH CBC€Ta B
BaKyyM¢€, IIpUHOUITI OTHOCUTCIIbHOCTHU OHHIITEHHA

6.2

OTHOCUTENLHOCTD OJIHOBPEMEHH OCTH.
3aMe/yieHue BpEMEHU U COKpAICHUE JIJTMHBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOIHOMN YaCTUIIBI

6.4

CeBsi3p  Maccel C DOHEprued W HMITYJIbCOM
CBOOOJIHOM YaCTHIIBI. DHEPrusi MOKOS CBOOOIHOM

HJaCTHIbI

KBAHTOBAS ®U3NKA

7.1

BJIEMEHTbI KBAHTOBOM OIITUKU

7.11

®ortonbl. Dopmyna Ilmanka CBSI3M 3HEPruu
¢oToHa € €ro 4acToToil. DHeprus M UMIYJIbC
(dhoToHa

7.12

OtkpoiTHE U HccaenoBanue GoTorddexTa. OnbIThI
A.T'. CroneroBa. 3akoHbl poToddpexra

7.1.3

VYpaBHenue OiiHmTelHa I8 (hoTodddekTa.
«Kpacnas rpanuna» ¢potodddekra

7.1.4

Hasnenue ceera. Onbitel [1.H. JleGenena

7.15

XHUMHUYECKOE ICUCTBUE CBETA

7.1.6

Texnuueckue yCTpOMCTBA: (hoTOdNIEMEHT,
(dhoTomaTUMK, CoTHEUHas OaTapesi, CBETOIUO]]

7.2

CTPOEHUE ATOMA

721

Monens atoma Tomcona. Onbitel Pesepdopaa mo
HCCIIEZIOBAHUIO CTpoeHus aToMa. [ImanerapHas
MO/IeJIb aTOMa

71.2.2

[Tocrymatel bopa. WM3nydeHne u mMOTJIOLIEHUE




(OTOHOB NpHU IEpPexXoJe aToMa C OJHOI0 YpPOBHS
sHepruu Ha Jnpyroil. Buael cnektpoB. CriekTp
YPOBHEMN 3HEPruu aToma Boaopo/ia

7.2.3

BousiHoBble cBoiicTBa wactul. Bosnbl ne Bpoits.
KopnyckynspHo-BonaHoBo# ayanusMm. [udpaknus
3JIEKTPOHOB Ha KpHCTaJuIax

724

CrioHTaHHOE ¥ BBIHYXKICHHOE  U3JIyuy€HHE.
YcTpoiicTBO M TpUHIKT pabOTHI 1a3zepa

7.2.5

TexHUYecKkre yCTPOMCTBA: CHEKTPAJIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBII KOMITBIOTED

7.2.6

[IpakTnueckue paloTBHI. Habmonenue
JMHENYaToro CIeKTpa

7.3

ATOMHOE AP0

7.3.1

Mertonbl HaOJII01eHUS u perucrpanuu
3JIEMEHTAPHBIX YACTHUIL

7.3.2

OTkpeiTue paanoaktuBHOCTH. OnbITH Pezepdopaa
10  ONpPENECIICHHUI0 COCTaBa  PaJUOAKTHBHOIO
u3nydenus. CpoiictBa anb(a-, Oera-, ramma-
U3JydeHus. BiusiHue pagroaKk THBHOCTH Ha YKHUBbBIC
OpPraHU3MBbI

7.3.3

OtkpeiTHe mNpoTOHa U HeWTpoHa. HykioHHas
Monenb snpa [eiizenOepra — MBanenko. 3apsn
sapa. MaccoBoe uncio siapa. Mzoromnsl

7.3.4

Anbda-pacnaa. DJEKTPOHHBIH U TO3UTPOHHBII
Oerta-pacnas. I'amma-u3nydeHue. 3aKoH
paTmoaKTUBHOIO pacnajaa

7.3.5

DHeprus CBsi3u HYKJIOHOB B sipe. SIAepHbIe CHITBL.
Jedext Macchl siapa

7.3.6

SAnepublie peakuu. JleneHne U CHHTE3 sSIep

7.3.7

Anepubii  peakrop. TepMosnepHBI — CHHTES.
[IpoGsieMbl M MEPCIEKTUBBI SIIEPHON 3HEPreTUKU.
OKOJIOTMYECKHE ACIIEKTHI AJIEPHON SHEPreTUKU

7.3.8

DneMeHTapHble 4acTullbl. OTKPBITHE MO3UTPOHA.
DyHIaMEH TAIbHbIE B3aMMO/IE€H CTBUS

7.3.9

TexHuueckne yCTpoOMCTBA: JO3MMETpP, Kamepa
Bunbcona, saepHblii peakTop, aToMHasi 6omba

7.3.10

[IpakTnueckue paboTel. MccnemoBaHue TpPEKOB
yacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3Bé3nmnoro neba. Co3Be3nmsi, sIpKue 3BE3BI,
IUTAHETHI, UX BUANMOE IBHKEHHUE




8.2

Conneunas cucrtema. IlnmaHersl 3eMHOW TpymNIibL
[InaHeThI-TUTaHTBl U UX CIYTHUKHU, KapPIMKOBBIE
maneTsl. Manbie Testa COTHEYHOW CUCTEMBI

8.3

Connne, ¢dorochepa um armochepa. CosHeuHas
AKTUBHOCTH

8.4

Ucrounuk sneprun ConHila v 38€31

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETHMOCTD, panuyc, TeMIepaTypa, nX
B3aMMOCBSI3b. J(Marpamma «CreKkTpanbHbIi Kjlacc —
CBETUMOCTDBY. 3BE3NEI TJIaBHOM
MOCJIE0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTD) ISt 3BE3] TJIaBHOM
IOCJICA0BATEIIFHOCTH

8.6

Buyrpennee crpoenne 3BE3n. CoBpeMeHHbIE
HpGI[CTaBJ'ICHI/ISI 0 HpOI/ICXO)KI[eHI/II/I 1 DBOJIIOIIUA
ComHna v 388311, DTanbl )KU3HU 3BE3]

8.7

Muineunsiii [Iyts — Hama [anaktuka. CrnupaibHas
cTpykTypa ['anaktuku, pacnpenenenue 3B€31, raza
n neui. [lonoxenne u nuxenne ConHoa B
lanaktuke. Ilnockas u chepuyeckas MoACUCTEMBI
lanaktukmu

8.8

Tunel ranmakTtuk. PagumoranakTUKW W KBa3apshl.
UYEpHble OBIPHI B IApaxX ralaKTUK

8.9

Bcenennasi. Pacmmpenne BceenenHoi. 3akoH
Xa60ma. Paz0Oeranue ramaktuk. Bospact u paanyc
Bcenennon, teopust bonbmoro B3peiBa. Mojenb
«ropsuel Beenmennoi». PenmnkToBOE N3mydeHne

8.10

Maciurabnast CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménneie po0IeMbI
aCTPOHOMUU




ITPOBEPAEMBIE HA EI'D 110 PU3UKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon
NPoBepPsIeMOro
TpeOoBaHus

IIpoBepsiembie TPeGOBaHUS K NMPeIMETHBIM Pe3yJibTaTaM 0CBOECHHS
OCHOBHOI1 00pa30BaTe/ILHO NPOrpaMMbl CpeHero o01ero
oOpa3zoBaHus

1

ChopMupoBaHHOCTh yMEHHUH pacro3HaBaTh (U3MUYECKUE SIBICHUS

(HpOHCCCBI) 1 OOBSICHATL UX HA OCHOBE H3Y4YCHHBIX 3aKOHOB

BHaHeHI/IC OCHOBOITOJIararoIuMu (1)I/I3I/I‘-I€CKI/IMI/I IIOHATHUAMU n

BCIIMYMHAMMH, XaPaKTCPU3YIOIIUMHU (bPISI/I‘IeCKI/Ie IMpoHeCChl

ChopMupOBaHHOCTh YMEHHH MPUMEHSITH 3aKOHBI KJIACCHYECKOU
MEXaHHKH, MOJIEKYJISIPHOU buzuku u TEPMOANHAMUKH,
ANIEKTPOAMHAMUKH, KBAHTOBOW (DU3WKM Ui aHaiIW3a U OOBSICHEHUS
SABJICHUN MHUKpPOMHUpA, MAaKpOMHpa M MEraMHpa, pas3jinyaTbh YyCJIOBHS
(rpaHuIBI, 00NACTH) TPUMEHUMOCTH (PU3UUYECKHX 3aKOHOB, TOHUMATh
BCceoOIMiA XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB U OrPAaHUYEHHOCTb
UCTONb30BAaHUSI YACTHBIX 3aKOHOB; aHANM3UPOBATh (PHUIUUECKUE
MIPOLIECCHI,  MCIIOJB3Yysl  OCHOBHBIE  IOJIOXKEHUs, 3aKOHbl U

3aKOHOMCPHOCTHU

C(i)OpMI/IpOBaHHOCTB YMCHHA pa3/indatb YCJIOBUA NPUMCHUMOCTH

Mojenelt (PU3NYecKuX Tell ¥ MPoLeccoB (SBICHUMN)

ChopMupoBaHHOCT, yMEHHS peliath pacy€THbIE 3aJayd C  SBHO
3aJJaHHOW M HESBHO 33JlaHHON (U3NYECKO MOJEbI0: Ha OCHOBAaHUU
aHalM3a YCIOBUS BBIOMpAaTh (U3MYECKHME MOJENH, OTBEYAIOIIUe
TpeOOBaHUAM 33/1a4H, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
W TOoCTynarel  (U3MYECKUX  TEOpUM  TNPH  HMCHOJIB30BAaHUU
MaTEeMaTUYECKUX METOAOB pEIICHUs 3a7ad, MPOBOAUTH PAacCUEThl Ha
OCHOBAHMHM HWMEIOIINUXCA JaHHBIX, AHAIU3UPOBATH PE3YJIbTAThl WU
KOPPEKTHUPOBATh  METOABl  PEIICHUs C y4ETOM  TOJYYEHHBIX

pe3yJIbTaToB

Pemarp xauecTBeHHBIE 3a7add, TPeOYyIOIIMEe MPUMEHEHUS 3HAHUU U3
pa3HBIX Pa3/eNoB IIKOJBHOIO Kypca (U3MKH, a Takke HHTerpauuu
3HAaHUM M3 JpPYrUX MPEIMETOB E€CTECTBEHHOHAyYHOIO IMKJIA!
BBICTPAaWBaTh JIOTMYECKYI LEMOYKY PACCYXKAEHUH C OMNOpoM Ha

HN3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (buanecxne SABJICHU A




Bnanenue OCHOBHBIMHU METOJaMHU HAy4YHOT O TIO3HAHUS,
UCIIOJIb3YEMbIMH B (DM3HMKE: TPOBOAUTH TPSMbIE M KOCBEHHbBIC
U3MepeHuss (U3MYECKHX BEIMYMH, BBIOMpPAs ONTHUMAJbHBIA CIIOCOO
U3MEPEHHSI M UCIOJIb3Ysl M3BECTHBIC METO/ABI OLICHKH IMOrPEUIHOCTEH
U3MEpPEeHUN, TPOBOAMUTH HCCIENOBAHHE 3aBUCHMOCTEH (U3NYECKUX
BEeIMYUH C WCIOIB30BAaHUEM TPSMBIX H3MEPEHUH, OOBSICHSITH
MOJTyYCHHBIC PE3YJIbTAThl, UCIONB3Ysl (PU3UUECKHE TCOPHH, 3aKOHBI U
TIOHSATHS, U JIeNIaTh BBIBOJBI, COOJIIOIATh MpaBuia 0€30MacHOro Tpyaa
IIPU MPOBEICHUHU UCCIICAOBAHUN B paMKax y4eOHOro 3KCIIEpUMEHTa U
y4eOHO-NCCIIEIOBATEILCKOM  JCATENBHOCTH  C  HCIIOJIb30BaHUEM
HUQPPOBBIX  M3MEPUTEIBHBIX  YCTPOMCTB M J1a0OpaTOpHOro

o0opyaoBaHUs

ChopMupoBaHHOCTP ~ YMEHUH  aHAIM3UPOBATb W OICHUBATH
MIOCJIC/ICTBUS OBITOBOM M MPOU3BOJCTBEHHOH JICSITEIBHOCTH YEJIOBEKa,
CBSI3aHHOM C (DU3MYECKUMHU IPOIECCAMHU, C TMO3HMIIUN IKOJIOTHYECKOM
0€30MIacCHOCTH; MpeCcTaBICHU I o paloHaIbHOM
MPUPOJIONOIB30BAHUN, A  TaKkkKe  pa3yMHOM  HCIOJIb30BaHUU
JOCTMKEHUM HayKH W TEXHOJOTMH [JIs JaJIbHEHIIero pa3BUTHS

4eJI0BEYECKOro 00IIecTBa

OBnazneHue pa3IUYHBIMU crioco0amMu  paboTel ¢ HH(pOpMaIuei
¢u3nYecKkoro  CoAaepKaHus C  HMCHOIb30BAaHHEM  COBPEMEHHBIX
UH(MOPMAITMOHHBIX TEXHOJOTHI;, pa3BUTHE YMEHHH KpPUTHYIECKOTO

aHaJIM3a U OLIEHKH JJOCTOBEPHOCTH MOTy4aeMOl HH(POpMALIUU

10

ChopMupOBaHHOCT, ~ YMEHHH  NPUMEHSTh  OCHOBOIIOJATAIOIINE
aCTPOHOMHMYECKHE TMOHATUSA, TEOPHUM M 3aKOHbl JJIsI aHaIu3a |
00BsICHEHHs] (PU3NYECKUX MPOLECCOB, MPOUCXOAAIIUX Ha 3BE3NAX, B
3BE3IHBIX CUCTEMAaX, B MEXKIaJAKTUYECKONM Cpelne; JIBUKEHUS

HeOeCHBIX TeJl, DBOMIOLNH 3BE31 U BeenenHoit




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA

EI'D 110 ®U3UKE
Kon Kon
pa3neaa/t JjiemMe IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
eMbI HTa
1 MEXAHUKA
1.1 KMHEMATUKA
111 MexaHnuueckoe JIBUKEHUE. OTHOCHUTENBHOCTH
o MeXaHU4ecKoro ABmxeHus. Cucrema orcuéra
MarepuanbHas TOUKA.
7 TpaeKTOpHA
E¢& pammyc-BeKkTop.
7(2)=(xlr) ¥(z) =(2)),
TpaeKTOopIIA,
IIEpeMEIcHIIE: ’IO/ :
1.1.2 m—.:;.(rz)_;.(rl):% _;Fl: X
= (Ax, Ay, A2),
yTE.
CroKeHIIe epeMelIe I
A =N, + AR,
CKopoCTh MaTepUanbHON TOYKH:
. AF _,
v=— = =[U1_.U1_.U_].
Af |y o o
Ax , . ,
v, =—| =X/, aHaJOITYHO v, =Y, U_=Z,.
ﬁ.r r—l:l B
113
CIioxeHIle CKOpoCTeil: g, =0, + 0, -
Brruucnenue nepemenieHus U NyTH MaTepUaIbHON TOYKH
MIpU IPSIMOJIMHEWHOM JIBH>KEHUH BIOJb OCH X IO rpaduKky
3aBUCHUMOCTH Vx(t)
114




w . AD .
YCKI][JE:HIIE MaTEepPHATBHOII TOTKIL: d = — =u, =
At |y
Ao C .
a =—2 =(v,).". amanorm4so a, =(v, ', a.=(v.)
Ay r
PaBHOMEpHOE NPAMOIMHENHOE IBUKECHUE:
xX(t) = xg + oyt
115
U (t) — vy, = const
PaBHOYyCKOpEHHOE TPAMOJIMHENHOE JBUKEHUE:
xX(t)=x, +u,.t +——
v (t)=u, +at
1.16 a, = const
U"T_U.l‘ =2H‘r["" - 11]
U -
1Ipi ABIGKEHINI B OTHOM HalpaBIeHHH IYTh S = -1
CBoboanoe nageHue. Y CKOpeHHe CBOOOTHOTO MaICHHSL.
Vi 13 1}‘0
117
Yo o
(0] Xo \'.—

JIBuKeHue Tena, OpoLICHHOI 0 O/ YIIOM 0 K TOPU30HTY:




[.‘r{f} =X t Uyt =2 tUycosa-f

P . 2
V() =y, T Uyt +gJT =¥, tU,sina- I—STT

v.(f)=v,, +g1f=v,5ma— gt

=0

=—g =const

{U;- )=y, =u,cosu
[=
ox
{g.l-
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KpuBonuneitHoe nBuxeHue. [[BUkeHne MaTepuaibHOU
TOYKH 110 OKPY’KHOCTH.
VYrioBas U TMHENWHAs CKOPOCTh TOUKHU:

v =wR

[Ipn paBHOMEpPHOM JIBUKEHUHU TOYKHU 110 OKPYKHOCTH

w=—=2mv
T T

. LleHTpoCTpeMHUTEIbHOE YCKOPEHUE TOUKU:

Ay =f= w?R

. [lonHOE ycKOpeHHEe MaTepuaIbHON TOUKU

1.19

Teépnoe Teno. [loctynarenbHOe U BpaniaTEIbHOE IBUKECHUE

TBEPAOro Tena

1.2

JUHAMUNKA

121

Unepiumansueie cucremsl orcuéta. [lepBoiii 3akoH HeroTOHA.

[IpuHnun otHOCHTENIBEHOCTH [ amunes

1.2.2

Macca tena. IInmoTHOCTE BeniecTsa:

m

P=7

1.2.3

Cuna. [IpuHIMI CynIepno3uLUy CUIT:

-

FpaBI—[OAeﬁCTB = Fl + FZ +...
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Bropoii 3akon HeroTona: 1y marepuansHoi Touku B 1CO

g -

F, =ma,

Ap = FAt
npu

F = const

1.2.5

o=

ITIE F}_‘l

Tperuii 3axkoH HproTOHA J171s1 MaTepUanbHbBIX TOYEK:

-

Fiy = —Fy

1.2.6

3akoH BCCMHUPHOI'O TATOTCHUSA: CUJIbI MPUTIKCHUA MEKIY

TOYCYHBIMU MaCCaMU PAaBHLBI

Cuna tspkectu. LleHTp TskecTH Tena. 3aBUCHUMOCTh CHJIbI
TSOKECTH OT BBICOTHI N HaJg MOBEPXHOCTHIO IITAHETHI
paauycom RO:

GMm

"9 = Ry + 1)2

1.2.7

Cuia ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs! CKOJIbKEHUS:

FEp = uN

Cuuta TpeHHs TOKOs:

p =




Koadpdunment tpenus

1.2.9

JlaBnenue:

1.3

CTATHUKA

131

—

F

MOMEHT CHJIbl OTHOCHUTEIIBHO OCH BpalllCHUs:

M| = Fl, roe | — muewo cutst

-

F

OTHOCUTEIBHO  OCH, HIpOXOJAIIEd  Yepe3  TOUKY
NIEPIEHAUKYJIIPHO PUCYHKY

132

IlenTp macc Tena. IleHTp Macc cuCTEMBI MAaTEPUATBLHBIX

TOYCK:

myry + myry+...
m; + my+...

Tim.

B ogHOpOIHOM moJie TSKECTH
(g = const)

LHEHTP MACC TCJia COBIIAAACT C €ro HCHTPOM TKCCTHU

1.3.3

VYcnoBus paBHoBecus TBEpaoro tena B MCO:
[M,+M,+...=0
\[1:"1 +F+...=0

3akoH ITackana

JaBnenue B xuakoctu, nokosuieiica B MCO:

p=po+pgh

3akoH Apxumena:




-
>

FApx = _PBbITeCH

€CIIA TEJIO U KUAKOCTh mokosaTcs B UCO, To

FApx = ngBbITeCH

VYcnoBue miiaBaHus Tel

1.4

3AKOHBI COXPAHEHNA B MEXAHUKE

NMiynbc MaTepHaIbHON TOYKH:

- -

p=mv

I/IMHYJ'IBC CHUCTCMBI TCII:

P =D + p2+

3aKOH U3MCHCHHS U COXpaHCHUA UMITYJIbCa:

B 1ICO

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

B MCO , ecnn
, €CIIi

- -

FlBHeLHH + FZBHeLL[H+-- =0

PeakTuBHOE IBUXKEHUE

Ar X
PaGota cuiibl Ha MajIOM MepeMeleHIH:

:1=|}?'|-|ﬂf'|-c05 a=F, -Ax
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MOIIHOCTD CHUJIBL:
€CJIM 32 BpeMsi

At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIIHOCTH CHJIBI

AAd
P=— =F-p-cosd
ﬂhr Ar—

1.4.6

Kunernueckas sHeprus MaTrepranbHON TOYKHU:
mv?  p?

EKI/IH =

2 2m

3aKOH U3MEHEHHUS KMHETUUECKOM OHCPIruu CUCTCMBbI

MatepuanbHbiX Touek: B MCO AExkun = Al + A2 + ...

1.4.7

IToTeHumanbHas SHEPrus:
JUISL TOTEHIIUAJIbHBIX CUII

A12 = ElIIOTeHL[ - EZHOTeHu_: AE]‘IOTeHL[

IToTenuuanbHas OHCPIrusa MaTepHaHBHOP'I TOYKH B
OOAHOPOIHOM ITOJIC TAKCCTHU!

EHOTeHu = mgh

[TorennmanbHas sHEPrus ynpyro n1ehOpMUPOBAHHOTO TeNa:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHHUS U COXpaHCHHA MeEeXaHUYECKOM OHCPIruu:




Fuex = By T Emm::—m-
B IHICO AE,ex = Agcex menoresn. cans
B IICO AE,ex = 0, eCIH Ascex menoresm cax = 0

1.5

MEXAHWYECKHUE KOJIEBAHN S 1 BOJIHBI

I'apmonnyeckue  kosiedaHMsI ~ MaTE€pUAIbHOM  TOUKH.
Amnmuryga u Qasa  kosnebanuil. Kunematnueckoe
OIUCaHue:

w(f) = Asin( @t +0,),

v, (1) =x,.

alt)=(v,), =) =a, +o'x=0,
IZI€ X - CMEILEHUE U3 PABHOBECHS.

JlmHamMuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
151 |- OTO 3HAYMUT, YTO
E. = —kx.
DHepreTnyeckoe OIMCAaHME (3akoH COXpaHEHMs
MEXaHUYECKOW SHEPTUH):
3 l N )
mut kS omut o kA4
2 2 2 2
CBsi3p aMIUMTYIBl KOJICOAHWH CMEINEHHS MaTepuabHON
TOYKH C aMIUIUTyJaMud KojeOaHuii e€ CKOpOCTH W
YCKOPCHHS:
2
Upe =04, @ =04
[Tepuon u yacrora KoaeOaHUI:
2n 1
152 m v

[Tepron manbix CBOOOTHBIX KOJIGOAHWUN MaTEMaTUYECKOTO

MasjaATHHKaA.




[Tepuon cBOOOAHBIX KOJIEOAHUM MPY)KMHHOTI'O MasiTHUKA!

T =2m |—
k
153 Breinyxnensslie konedanus. Pesonanc. PesonancHas kpuBas
[Tomepeunbie u  mpopodbHble  BOJHBL.  CKOpOCTh
pacrpocTpaHEeHMsI U AJIMHA BOJIHBIL:
A=vT = Y
154 v
WNutepdepenius u nudpakius BOJIH
155 3ByK. CKOpPOCTb 3BYKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMOJVNHAMUKA
2.1 MOJIEKVYJIAPHAS ®U3UKA
Monenu cTpoeHHUs ra30B, KUAKOCTEN U TBEPABIX Tell. [IycTs
TepMoOJMHAMH4Yeckass cuctema (teno) cocrouT u3z N
OJJMHAKOBBIX MOJIeKyJl. Torzna KoaMuecTBo BElecTBa
N m
TN w
211 |,
rae
Ny
—4ucio ABoraapo, M —Macca CUCTeMBI (Tena),
U
— MOJISIpHasl Macca BellecTBa
2.1.2 TennoBoe ABMKEHUE ATOMOB U MOJIEKYJI BEILIECTBA
2.1.3 B3anmoneiicTBUe YacTull BEIIECTBA
2.1.4 Huddysus. BpoyHoBckoe ABMXKEHUE
2.1.5 Mogens naeanbHoro raza 8 MKT
216 CBsi3p MEXIy [JaBICHHMEM M CPEIHEH KUHETUYECKON

3Hepr1/1e171 MMOCTYyNaTCJIbHOI'O TCIJIOBOI'O ABUXKCHUA MOJICKYJI




- KOHLICHTPALUs MOJIEKYI

uaeanbHoro rasza (ocHoBHoe ypasuenue MKT):

5 2 (mpt) 2 —
p=-myw'=n.|—=—|=Zn.g__
3 3 L2 3

riae m0 — Macca OHOM MOJIEKYJIbL,

Tl:V

2.1.7 AbcomoTHas teMneparypa: T =t+273K
Csi3p Temmepatypsl rasa CcO CpeaHed KHHETHYECKOH
3H€pFI/ICI71 NMOCTYHAaTCJIbHOI0 TCIIOBOIO0 ABHXKCHHUA €ro
MOJIEKYJI:
2.1.8 7 2
P L. 3 kT
2 2
2.1.9 VYpaBuenue p = nkT
MOI[eJ'IB HNJACAJIbHOr'o ra3a B TCpMOJAUHAMUKCE:
| VpapaerHe Menreteesa — Kianeipora
| BRIpeUReHHE 19 BHYTPSHHEH SHEpPIHH
VpaBHeHHne MeHeneeBa — KnaneiipoHa (mpumeH
3aMIICI):
m RT
pV="RT =vRT =NkT, p=P"2
2.1.10 H H

BripaxeHHe /118 BHyTpeHHell 3Hepriil 0JIH0aTOMHO]

raza (IIpIIMeHIMBIe (JOPMET 3aIICH):

L‘=%vRT =%NICT 3 MR —ve, T = %pV

2




2.1.11

3akoH JlanpTOHA I AABJIEHUS CMECH pa3peKEHHBIX I'a30B:

P =01 + p2+

2.1.12

M3omporieccsl B pa3peXEHHOM Ta3e ¢ MOCTOSIHHBIM YHCIIOM
mostekyst N (¢ TOCTOSTHHBIM KOJTMYECTBOM BEIIIECTBA V):
uzorepMma (T = const): pV = const ,

n3oxopa (V = const):

= const

n3obapa (p = const):

d t
— = cons
T

I'padudeckoe mpeacraBiieHre u3ompoieccos Ha pV-, pT-u
VT- nuarpammax.

OOBeaMHEHHBIN Ira30BbIid 3aKO0H:
Vv

p
— = t
T cons

I IIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Haceimennsle u  HeHacblleHHbIE Mapbl. KadecTBeHHas
3aBUCUMOCTb IUIOTHOCTH M JAABJICHUS HACBILIEHHOIO Iapa OT
TEMIIEPaTypbl, UX HE3aBUCUMOCTb OT 00BbEMA HACBIILIEHHOI'O

napa

2.1.14

BrnaxxnocTs Bo3nyxa.
OTtHOocUTeNbHAs BIaKHOCTb!
_ Prapa(T) Prapa(T)
P recsninaps ) Pracosaara (D)

2.1.15

N3MeHenmne arperaTHbIX COCTOSTHUM BEILIECTBA: UCIIAPEHUE U

KOHJCHCAaIUs, KUIICHUEC XKUIKOCTHU

2.1.16

3menenue arperaTHbIX COCTOSIHUH BCHICCTBA: IIJIABJICHHUC 1




KpucTtajjii3anusd

2.1.17 [IpeoOpazoBanue SHEPrun B ha30BbIX MEPEX0ax
2.2 TEPMOAMHAMUKA
22.1 TennoBoe paBHOBECHE U TEMIIEpATYypa
2.2.2 BryTpennss sHeprus
Tennonepenaya kak cnoco®d W3MEHEHHs BHYTPEHHEH
2.2.3 sHeprun  0e3  cosepumieHMst  paborel.  KonBekius,
TEMJIONPOBOIHOCTb, U3ITyUEHHE
KonngecTtBo TermoTsl.
VY nenbHas TENI0EMKOCTh BELIECTBA C:
224 0 = cmAT
VY nenpHas Terora nmapoodpasoBanus L: Q = Lm.
2.25 VaenpHas TermnoTa miaBneHus A Q = Am.
VY nenbHas TersjaoTa cropanus Tormsa (: Q =qgm
OnemeHTapHasi paboTa B TEpMOJIUHAMUKE:
A = pAV
2.2.6
Boruncnenne pabGoTrsl 1o rpaduky mpouecca Ha pPV-
auarpamMmme
IIepBbIil 3aKOH TEPMOIUHAMUKH:
Q12 =AUs; + Az = (U —Uy) + A1
2.2.7
Anua0ara:
Q12 = 0= Ay, = (U; = Uz) =AUy,
2.2.8 Bropoii 3akon Tepmoaunamuku. HeobpaTumeie mpoueccsl
[TpuHnune! nevictBus TenaoBbix MammH. KITJT:
229 | = lmme B N <
Oearp Orarp Orcarp




2.2.10

MakcumanbHoe 3Hauenue KITJI. Hukn Kapno:

I. .. —T T
FiiTenn = . =u=1__
N = M gapue T T

HATp HATp

2211

YpaBHeHUE TErI0BOro 0agaHca:
Q1 +Q2 +Q3+: 0

SJIEKTPOJUHAMUKA

3.1

SJIEKTPMYECKOE I10JIE

3.11

DnexTpuszauuss Tedl U €€ MPOSBICHUS. DJIEKTPUUYECKUI
3apsa. JIBa Buaa 3apsina. DJIEMEHTapHBIM 3JIEKTPHUECKUN

3apsna. 3aKkoH COXPAHCHUS JJICKTPUICCKOIr'O 3apsaaa

3.12

BzaumogeiictBue 3apsaoB. Toueunslie 3apsiibl. 3aKOH
Kynona:
B OJTHOPOJ/IHOM BEIIECTBE C IUIEKTPUUECKOM

MPOHUIIACMOCTBIO

F:k|q1|'|1q:_ 1 _|‘5"1|'(?:

g1 4mee, 17

3.1.3

Onextpuyeckoe mnose. Ero paeiictBue Ha 3ieKTpUUECKHE

3apsiibl

3.14

Hanpsk€HHOCTB 2JIEKTpUYECKOro MOJIS:

>

. F

QHpo6Hbu71

ITone ToueuHnoro 3apsiaa:

OAHOPOAHOC I10JIC:

E = const.




KapTunsl TuHUN HAPSKEHHOCTH 3TUX TTOJIEH

3.15

HOTGHL{H&J’IBHOCTL QJICKTPOCTATUYCCKOI'O IIOJIA.

Pa3HOCTh MMOTEHIINANIOB U HaAIIPsAKCHUC:

Az = q(1 — P2) = —qAp = qU.

HOTGHL[I/IaJIbHaH OHEprua 3apssga B IJICKTPOCTATUYCCKOM

I10JIC:

W =qo

IloTenmuan QJICKTPOCTATUYCCKOI'O ITOJIA:

o=2
T q

CBs13p HANPSYKEHHOCTHU MOJISI M PA3HOCTH NOTEHIUAJIOB IS

OHOPOIHOTO dJeKTpocTaTryeckoro mojst: U = Ed

3.1.6

[IpuHIMI Cynepno3uLIMK 3IEKTPUYECKUX MOJIEH:

- - -

E:E1+E2+,¢ :¢1+¢2+

3.1.7

IIpoBOIHUKH B 3JIEKTPOCTATUYECKOM I10JIE.
YcnoBue paBHOBECHS 3apsA0B: BHYTPU IIPOBOJIHHKA
Et=0

, BHYTPH U Ha MIOBEPXHOCTH MPOBOJAHHKA (p = CONSt

3.18

JMdIeK TpUKU B AJEKTPOCTATUYECKOM noJie.

JysnekTpuyeckas MIpOHUIIAEMOCTh BELIECTBA €

3.19

KonnencaTtop. D1nekTpoE€MKOCTh KOHAEHCaTOpa:
q

C==
U

3H€KTpOéMKOCTL IMJIOCKOI'0 KOHJACHCATOpAa:




HapaJ'IJ'IGJ'II)HOC COCIMHCHUEC KOHACHCATOPOB!

q= q1+q2+...,U1 = UZ :---'Cnapann_cl+cz+---

IlocaemoBaTeabHOE COCTUHEHHE KOHJACHCAaTOPOB:

3.1.10
U=U +U...,q1 =q; =..., ! =i+l+
Crocn €1 G
DHeprus 3apspKeHHOT0 KOHJIEHcaTopa:
U CU? 2
3.1.11 m:"?:T:;’—C
3.2 3AKOHBI ITIOCTOAHHOI'O TOKA
Cuna Toka:
1=

3.2.1 At a0

[TocTostubIi TOK: | = const

Jlnst moctostHHOTO TOKA ( = It
39 YcioBus CylecTBOBaHUS 3IEKTPUUECKOT0 TOKA.

Hanpsoxkenne U u OJ1C E

3akon Oma J1s1 yyacTKa IeMHu:
3.2.3 I = v

R

DeKTpudecKoe COIIPOTHUBIICHHE. 3aBUCUMOCTh

COIPOTUBJICHUSI OHOPOJHOIO MPOBOJHUKA OT €ro JAJIUHBI U
3.24 cedyeHus. YIeJIbHOE CONPOTUBIICHUE BEIIECTBA.

l
R:pg




Hctounuku Toka. DJIC ncTOUYHUKA TOKA:

E — ACTOpOHHI/IXCl/IJ'[
3.2.5 q
BryTpeHHee conpoTHBIEHNE HCTOYHUKA TOKA
3akoH Oma 114 OJHOM (3aMKHYTOMN) 3JIEKTPUUYECKOM Lienu:
E=IR + Ir, orkyna
/- E
" Rr
3.2.6
E.r
= R
[TapannensHOE COeMHEHUE TPOBOTHUKOB:
I=11+12+..,Ul=U2=.,
1 1 4 1 4
Rnapajm Rl RZ h
3.2.7
[TocnenoBarenbHOE COSAMHEHNE TTPOBOTHUKOB:
U=Ul+U2+..,11=12=..,
Rl‘lOCJ] = R1 + R2+
PaGoTa snexkrpuyeckoro Toka: A = [Ut.
3akoH [[xoyins — Jlenua:
Q =I%Rt
3.2.8
Ha pesucrope
UZ
R:Q=A :IZRt=IUt=7t
3.29 MOUIHOCTB MEKTPUYECKOTO TOKA:




P=—01 =JU
Ar |, 0
TennoBas MOIIHOCTb, BbIJIEJIIEMAsl HA PE3UCTOPE:
., P
P=I’R=—=]U
R

MOoIHOCTh UCTOUYHHKA TOKA:

CBoOOnHBIE  HOCUTEIM  DJJEKTPUUYECKUX  3apsJoB B

MMPOBOJHUKAX. MexaHu3MBbl MMpOBOAUMOCTH TBépI[BIX

3210 METaJUIOB, PAacCTBOPOB M PACIUIAaBOB 3JIEKTPOJUTOB, Ta30B.

ITonynpoBoanuku. [TonynpoBOAHUKOBBIN T O/
3.3 MAT'HUTHOE IT1OJIE

MexaHnnyeckoe B3aUMMOJIEHCTBUE MarHUTOB. MarHuTHoe
nose.  Bektop  MarHuTHOM — mMHAaykumu.  I[IpumHnwmn
CYNEPHO3ULUA MAarHUTHBIX MOJICH:

331 B =By + By+..
JIuHUM WHIOYKIUMU MarHuTHOro mnojs. KapTtuHa nuHMI
WHIYKIIIU MarHuTHOTO nojist MOJIOCOBOTO u
MOIKOBOOOPA3HOT O MOCTOSIHHBIX MAarHUTOB
OnbiT Opcrena. MarHuTHOe T1oJie MPOBOAHUKA C TOKOM.

332 Kapruna nuHUA WMHIYKUMM MAarHUTHOTO TMOJS JJIMHHOIO

o NpsAMOr0  MPOBOAHMKA M 3aMKHYTOIO  KOJBLEBOIO
MPOBOJAHUKA, KATYLIKH C TOKOM
Cuia Amnepa, e€ HanpaBJICHUE U BEJIMYMHA:
F, = IBlsina
3.3.3 |, rae o — yroj MeXAy HalpaBJI€HUEM IIPOBOJHUKA U BEKTOPOM
B

Cuna Jlopenna, e€ HanpaBlieHWE U BETMYUHA!

3.34

Fop =1 q | vBsina




TJ€e 0. — YTOJl MEXKY BEKTOpamMu

>

v

-

B

. I[BI/I)KCHI/IG 3ap;1>1<eHH0171 YaCTullbl B OJHOPOAHOM MAarHuTHOM

I1oJIe

3.4

OJIEKTPOMATHUTHASA MHAYKIMA

IToTOK BEKTOpa MATHUTHON UHIYKIUU:

® = B,,S = BScosa

3.4.1
3.4.2 SBnenue snekTpoMarHuTHON uHAYKIUU. IJ1C uHAYKINN
3aKOH 2JIEKTPOMarHUTHOW nHaykuun Papanes:
AD
3.4.3 E = =—@'
At :
Ar—)
5o
\ 'J?
(!
\d U,
/.
( — =)
B/1C uHAYKIMK B IPSIMOM POBOIHUKE JIJIUHOIM |,
JBUKYIIEMCSI CO CKOPOCTBIO
3.44 R

v

-

w1l

B OJIHOPOJIHOM MarHUTHOM TMoJje B:
| E; |I= Blvcosa




, TJIe 0L — yroJl MeXAy BeKTopoM B u Hopmainbio

>

n

K IIJIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPBI

-
-

lnv
; €CJIN
l
1
B
, U
v
TO
| E; |= Blv
3.45 [IpaBuno Jlenna
NHyKTUBHOCTB:
)
L=—
I
346 | um®=LI
Camounnaykuus. 9J1C caMOMHIYKIIMU:
avl
E,=-L—| =-LII,
Aty
DHeprusi MAarHUTHOT'O MOJISI KATYIIKH C TOKOM:
LI?
3.4.7 WL = 7

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHU S 11 BOJIHbBI

351




Konebartensupiii koHTYp. CBOOOTHBIE AJIEKTPOMATHUTHBIC

KOHe6aHI/IH B NACaJIbHOM KOHe6aTeHBHOM KOHType:
[ q(1) =q,,sin( @t +@,)

]fffﬁl =g, =0y, cos( ot +@) =I__ cos(ct +q)

®opmyna ToMcoHa:

T =2nVLC
, OTKyJ1a
_ 2m _ 1
T +LC

CBs3p aMIUIMTYABI 3apsiia KOHAEHCATOpa € aMILIMTYI0N
CHJIBI TOKA IIPU CBOOOHBIX 3JIEKTPOMATrHUTHBIX KOJIEOaHUIX

B UJI€allbHOM KOJIe0aTeIbHOM KOHTYpE:

gm:—

6

3aKOH COXpaHEHHUs SHEPrUU B HJCATBLHOM KOJIeOaTEIIbHOM

KOHTYpE:
35.2
3.5.3 BrIHyXI€HHBIE AJIeKTpOMarHuTHBIE KosieOanus. Pe3onanc
[Tepemennslii Tok. [IponszBoacTBo, nepenaya u norpedieHne
JJIEKTPHYECKON SHEPTUH
> cv’ L' _cu’ LI’
+ = e = T — const.
2 2 2 2
CBoiicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTaus
BEKTOPOB B AJIEKTPOMATHUTHOH BOJIHE B BaKyyMe:
355 - e .
E1Blc
3.5.6 [Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue




OJICKTPOMArHMTHBIX BOJIH B TCXHUKC U 6BITy

3.6

OIITUKA

3.6.1

IIpsimonuHeiiHOEe pacnpocTpaHEHHE CBETa B OJHOPOIHOMN

cpene. Toueunsiii ncTouHuK. JIyd cBera

3.6.2

3aKOHBI OTPAKEHUS CBETA.

a=p

olB

LSS S

3.6.3

[Toctpoenue n300paskeHUi B MIIOCKOM 3€pKajie

3.6.4

3aKOHBI IPEJIOMJICHUS CBETA.

[Ipenomnenue cera:

nysina = n,sinf.

AOCONIOTHBIN TTOKa3aTeNb IPETOMIICHUS:

Cc
Nage = ;

OTHOCHUTENBHBIN MTOKA3aTEeb MPETOMIICHHUS
n, 7"

ny v

nOTH

Xop Jydel B IpuU3Me.
1"1 = 1'2 - .ir:i'].}.l = 1?2}.2
CooTHOLIEHNE YacTOT M COOTHOLIEHWE JJIMH BOJH IpH

nepexoac MOHOXPOMATHYCCKOIO CBCTa 4YCPE3 TIpaHULY

pa3aciia IByX OIITHYCCKUX CPCO:

3.6.5




Hy<Hh, My

n

(Inp

[TomHOE BHYTpEHHEE OTpaskeHuE.

[IpenenbHeIil yroi MoJIHOro BHYTPEHHETO OTPAYKEHUS:

. 1 n;
Sinay, = =—
nOTH nl

C06Hpa}omne H pacCceuBarOmme JIMH3bI. Tonkass nuH3a.

cDOKyCHOG pPacCToOAHNC U OIITUYCCKAA CUJIa TOHKOM JTUH3BI:

3.6.6 D= !
o " F
dopmyJia TOHKOW JIMH3BIL:
1 4 1 1
d f F
VBenmuueHue, 1aBacMoe JIUH30M:
h 111
F = — = —
H d
3.6.7
d )
|
H F
F\ h
W
B ciyuae paccenBaroiieit JTMH3bI:
1
3.6.8 DO =F =50,




=

h Ifl
—=—1
H d

Xop nyda, MpoIEeANIEro JUH3Y N0 TPOU3BOJIbHBIM YIIIOM K
e€¢ rmaBHOM onTHuecko ocu. IlocTpoenue uzoOpaxeHuit
TOYKH U OTpE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

doroanmapaT Kak onTHYeckud mpubop. I'maz  kak

3.6.9
OINTHYECKAs] CUCTEMA
WnTepdepennus ceera. KorepeHTHbIE HCTOUHUKH. Y CIOBUS
Ha0JII0 1eHUS MaKCHUMYMOB U MUHUMYMOB B
UHTEp(EPEHIIMOHHOW  KapTUHE OT JABYX CHH(a3HBIX
KOT€PEHTHBIX UCTOUHUKOB!

3.6. y
MaKCIIMYMBI — A=2m ; m=0,+1.£2 +£3 ..,
vl
MIHIMYMEI — A=(2m+1)—, m=0,£1,£2 +3__
2

Hudpakuus csera. [udpaxknuonnas pemérka. YciaoBue
HaOJIIOJIEHUs] TJaBHBIX MAaKCHUMyMOB IpU HOPMajJbHOM
MaJIeHUH MOHOXPOMATHUECKOI'O CBETA C JJIMHOM BOJIHBI A Ha
pemérky ¢ nepuogom d:

36.11 Ve

dsing, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus cBeta
4 KBAHTOBAA ®U3UKA
41 KOPITY CKYJISPHO-BOJTHOBOU 1Y AJIN3M

411 ['unoreza M. [Inanka o kBanTtax. ®opmyna [lnanka: E = hv
®dotoHbl. DHEprus GpoToHa:

4.1.2

E=h _he
=hv=—=pc




Wmnynbe ¢potoHa:

®orordpdexr. Ombitet A.I.  CromeroBa.  3aKOHBI

413
doTordhdexra
VYpaBHenue DiHmTeHA 11 PoToddPexra:
ErbOTOHa = ABbIXOﬂa + EKHHmaX'
rac,
hc
ErbOTOHa =hv = 7'
414
hc
ABblxo,qa = hv}(p = /1_
Kp
mvzmax
Eunmax = 2 = elUsan
[laBneHue cera.
4.1.5 JlaByieHHE CBETa Ha MOJIHOCTHIO OTPAXKAIOUIYI0 IOBEPXHOCTh
Y Ha TIOJTHOCTHIO MOTJIOUIAIOUTYI0 TTIOBEPXHOCTh
4.2 OU3NUKA ATOMA
42.1 [TnaneTapHast Mojenb aToMa
[Moctynater bopa. U3nydenne u mornomeHne (GOTOHOB Mpu
MEepEexXoJie aToMa ¢ OJTHOTO YPOBHS SHEPIrUM Ha APYTOil:
he
4.2.2 :I.F"h-"m” =T = |En _Em|
Y
JIuHeiyaTbie CIEKTpPHI.
423

CrniekTp ypOBHEH 3HEpruu aTOMa BOAOPOAA:




_ —13,63B

E =——— n=123 _.
ne
4.3 OU3NKA ATOMHOI'O SAJIPA
431 Hyxnonnas monens siapa ['eitsen6epra — MBanenko. 3apsn
o siapa. MaccoBoe uncio sapa. M30Tomnsl
PamnoakTHBHOCTE.
Anbda-pacnan:
A A4 4
zX—>>5Y+ He
bera-pacnan.
DNeKTpOHHBIN B-pacman:
4.3.2
A A 0 -~
XY+ je+v,
[TozuTponnslit B-pacna:
A A O~ , ..
s X—=>0Y + jE+ v,
I'amma-usnyyenue
3aKOH paJMoaKTUBHOIO pacraja:
—t
N(t) = Ny 2T
433
[Iycte M — macca paanoakTUBHOIO BellecTa. Torma
-t
m(t) =mgy* 2T
434 SAnepubie peakuuu. Jlenenue u CHHTE3 saep




