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INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeaHero oOiiero oOpa3zoBaHus
pa3paboTaHa Ha OCHOBE TOJIO)KEHMM W TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS
OCHOBHOU oOpa3zoBaTelbHON mporpaMmsbl, mpeactaBieHHbix B @I'OC COOQO, a
Takke ¢ yu€ToMm denepanbHON paboueit mporpammbl BocnuTanus U Konmenuuu
npenojiaBanus yueOHoro npeamera «dusrka» B 00pa30BaTeIbHBIX OpraHU3aIMIX
Poccuiickoit ~ ®enepanyu,  peaqu3ylOIIMX  OCHOBHBIE  OOpa3oBaTelIbHBIC
IIPOTrpaMMBI.

[Iporpamma no gu3suke onpenenser 00s13aTeaIbHOE TPEAMETHOE COJIEP)KAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENIBHOCTh U3YUYEHUS TEM U PA3ZEIIOB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3EH,
JOTMKM y4eOHOro IpoLecca, BO3PacTHBIX OCOOEHHOCTEM  0Oydaroluxcs.
[Iporpamma mno ¢usuke ma€r OpencTaBICHHE O LENIX, COACpPXKAaHUHU, OOIen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOYYAIOIIMXCS CpEACTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuyenune kypca ¢GU3MKH YriayONEHHOTO YPOBHS MO3BOJIET pEaIn30BaTh
3aJjaul NPOPECCHOHATBHON OpPUEHTAlMH, HAPABICHO Ha CO3/IaHUE YCIIOBUH IS
IPOSIBJICHUS] CBOMX HHTEIICKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KasKIbIM
oOy4JaronmMmcsi, KOTOpble HEOOXOAUMBbI JUIsl MPOAOJDKEHUS 00pa3oBaHUS B
opraHu3anusx npodeccCHOHaTbHOTO O00pa3oBaHUd [0 Pa3JIMYHBIM  (PU3HUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBHOCTSIM.

B nporpamme mno ¢Qusuke omnpenensioTcs IMUIAHUPYEMbIE pe3yNbTaThl
OCBOCHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO 00Iero o0pa3oBaHus: JUIHOCTHBIC,
MeTanpeaMeTHbIE, MpeaAMeTHble (Ha  yriayOonéHHom  ypoBHe). Hayuho-
METO/J0JOTUYECKOM OCHOBOM g pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METalpeMETHBIM W TMPEAMETHBIM pPE3yJbTaTaM OOYyYalolUXCs, OCBOMBIIUX
nporpamMMmy 1o (HU3MKE Ha YpOBHE CpeaHero oodmero oOpa3oBaHUS Ha
yI1yONIE€HHOM YPOBHE, SIBJISIETCS] CHCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Iporpamma no (hu3uKe BKIIIOYAET:

IUIAHUPYEMBbIE Pe3yibTaThl OCBOEHHUS Kypca (U3UKH Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ PEAMETHBIE PE3YJIbTAThI 110 ro1aM 00yUeHHUS;

coJiepkaHue yueOHoro npeamera « Pu3nka» mo rojgam o0y4eHus.

[Iporpamma 1o ¢u3uke HMeeT MPUMEPHBIA XapakTep M MOXET ObITh
UCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTaBJICHUS CBOMX pabovMX Mporpamm.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYI0 MHUIIMATUBY YUHUTENIEH U
MPENIOCTABISAECT BO3MOXHOCTH JUJISl peaju3alMi  Pa3IMYHbIX METOJUYECKHUX
MOJIXOJOB K MpenoAaBaHuio0 (U3UKH HAa YrayOJIEHHOM ypOBHE NIpPHU YCIOBUU
COXpaHEeHUs1 00s3aTETbHOM YaCTH COEPKaHUS Kypca.



®du3uka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYMAas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiemM Mupe. IIKoapHbIN Kypc GU3UKH — CHCTEMOOOPa3yIOIIHi
JUTIsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TPOIECCOB W SBJICHHWM, HW3Yy4aeMbIX XHMHEH, OHOJIOTHEH,
busndeckoir reorpadmeir w actpoHommen. Vcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpEeNeNuIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MAaTE€pUaJIOB C 33aJaHHBIMH CBOWCTBaMM. M3yueHwue
¢u3MKK BHOCUT OCHOBHOM BKJaJg B (OPMHUPOBAHHE €CTECTBEHHO-HAYUHOM
KapTUHBI MUpa o0yd4aromerocs, B GOpMHUPOBAHUE YMEHUN MPUMEHSATHh HAy4YHBIN
METO/]I IO3HAHUSI TP BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY kypca (u3nku Ha ypoBHE CpelHEro oOIIero o0pa3oBaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK IPHUHIIMIIBI €0 MOCTPOEHUS.

Hoesa uenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISIETCSA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoea z2enepanuzayuu. B CcOOTBETCTBUM C HEMl Marepuan Kypca (U3HKH
o0benMHEH BOKpYr (¢u3nueckux Teopuid. Benymwum B Kypce sBisercs
(dbopMUpOBaHUE MPENCTAaBICHUM O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEIECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE peamuzanusi mpearonaraeT HUCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMana (U3MYECKON HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uk ¢ pa3BUTHEM OOILIECTBAa, a TaKXkKe C  MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoen npuxnaonoit nanpasnennocmu. Kypc busuku yriyOoa€HHOro YpOBHS
MpPeAnosaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX
IIPUJIOKEHUN H3YYEHHBIX TEOPUM M 3aKOHOB. lIpu 3TOM paccmarpuBarorcs Ha
ypOBHE OOIIMX MpPEICTaBICHUM U COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBa, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyeTcss NOCPEICTBOM BBEJIEHUS 3JIEMEHTOB
COJlepKaHMs, TOCBSAIIEHHBIX JSKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHM, a Takxke 0O0CYyXIACHUS
npo6JieM palMOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue cosiepkaHusi IporpaMMbl 1O (PU3HUKE JOJKHO OBITh MOCTPOCHO HA
NPUHLIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. [nga ¢usuku peanusanus 3TuUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHicTBYytolIero ¢akropa ydeOHOro mpoiecca. s yriyOi€HHOro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIBHOIO YYEHHYECKOrO JKCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANBHBIE YYEHHUYECKHE OMBITHl MpPU H3YYEHHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
JIBa crnocoba peanu3anuu (U3MYECKOro TMpakThuKkyma. B mepBoM ciydae
MPaKTUKYM MpoBOAMUTCS 100 B KoHue 10 u 11 kimaccoB, 1100 mociie mepBoro u
BTOPOr0 TMOJIYTOOMH B KaXJIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TpPaKTUKyMa B CHCTEMY Ja0OpaTOpPHBIX padoOT, KOTOpPHIC
MPOBOJATCA B Mpolecce uzydeHus pazaena (temsl). IIpu stom mon paboramu
MPaKTUKyMa TTOHHUMAETCsl CAaMOCTOSITEIIbHOE MCCIIEA0OBAHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOMIArOBO HHCTPYKIIHH.

B mporpamme mo (Qusuke cucTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKkTUKyMa IpelCTaBiIeHa €IWHBIM nepeuyHeM. BriOop
TEMaTUKHU JI1 3THX BHJIOB YYEHUYECKUX MPAKTUYECKUX PAOOT OCYLIECTBISETCS
YYaCTHHKaMHU 00pa30BaTEIbHOrO MPOIEcca UCXO0I U3 OCOOEHHOCTENW MOYPOYHOIO
IUIAHUPOBAHMUSI M OCHallleHus KabOuHera ¢uiuku. [Ipm 3TOoM oOecneumBaercs
OBJIQZICHUE OOYYarOIIMMHCS YMEHHUSMU NPOBOAMTH TMPSIMBIE U KOCBEHHBIE
U3MEPEHMs], UCCIENOBAaHUS 3aBUCUMOCTEN (DPM3MUYECKUX BEJIMYMH U MOCTAaHOBKY
OIBITOB TI0 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHuE YyAENAETCS PEIICHUIO PACYETHBIX M KAYECTBEHHBIX
3ana4. [Ipym 3TOM U1 pacdy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 331a4d C SBHO
3aJIaHHON U HESIBHO 33JIaHHON (DPM3MUECKOW MOJIETBIO, MO3BOJIIONINE MTPUMEHSTh
W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjenia Kypca, Tak H
MHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3esioB. [ KaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SBIISIFOTCS 3aJaHusl Ha OOBSICHEHUE/TIPEACKa3aHUe MPOTEKAHUS
bu3nYecKuX SBICHUN U MPOIECCOB B OKPYXAIOIIEH >KU3HH, TpeOyrolue BpIOopa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedoBanusiMu DPI'OC COO k marepuasbHO-
TEXHUUYECKOMY OOECIIEUCHUI0 Y4eOHOTo mporecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CpeiHEro o011ero 00pa3oBaHusl JOJDKEH U3Y4aThCsl B YCIOBHSIX
npeaMeTHoro kabunera. B kaOuHere (GU3MKH JODKHO OBITH HEOOXOIUMOE
nabopatopHoe O0OpYyIOBaHUE JJIsi BBIMNOJHEHHsI YKa3aHHBIX B Iporpamme Io
(bu3MKe YYEHUYECKHUX OIBITOB, JIAOOPATOPHBIX pabOT W paboOT MpakTHKyma, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpalMOHHOE  000pyAoBaHHE (POPMHPYETCSI B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBaeT IMOCTAHOBKY
NEPEYUCIICHHbIX B MporpaMMe 1Mo (U3MKE KIIOYEBbIX JEMOHCTpalMil asis
UCCJIENOBAHMUS  M3Y4YaeMbIX  SBJIEHMH M  MPOLIECCOB, JMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pylOBaHME [UIsI YYEHHMUECKHMX MPAKTUYECKUX padoT
dbopmupyeTcss B BUI€ TEMAaTHUYECKMX KOMIUIEKTOB M OOECIEYMBAETCA B PACUETe



OJHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxcs. TemMaTHuecKue KOMIUIEKThI
7a00paTOPHOTO O0OPYIOBAaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IUMPOBBIX NPHOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU TENAMH HU3y4YeHHUS] (U3UKH B OOIIEM OOpa30BaHUU SIBIISIOTCA:

dbopMHpoBaHHEe UHTEpECa W CTpeMJICHHS OOyYaroluuxcsi K HaydHOMY
U3YYEHUIO TPHUPOABI, pAa3BUTUE HX HHTEIUIEKTyaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpPMHpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

(opMHpOBaHKE HAYYHOTO MHPOBO33PEHHS KAK pe3yjbTaTa M3yYEHHs OCHOB
CTPOEHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHrue YMEHUN OOBSICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

(opMupoBaHHE TPEACTABICHUNH O POIAM (U3MKK AN Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOYHBIX cdepax Oyayuen
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJATOTOBKAa K
JanbHeneMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTkeHne 3THX Lened 00ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3a1ad B
npouecce U3y4eHus Kypca GU3MKU Ha ypOBHE CPEHETo 00111ero o0pa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (U3UKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(opMupoBaHrE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUS JJI1 OOBSICHEHUS
(bu3nUecKux SBICHUI B MPUPOJE U ISl NPUHATUS MPAKTUYECKUX PEHICHU B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PEIICHHUsS] Ppa3IMYHBIX 3aJa4 C $BHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE CO3/aHUE
¢dusznyeckoil Mopenu, aaeKBaTHOMW YCIOBHSM 3aJadd, B TOM 4HCIE 3aad
WHKXEHEPHOIO XapaKTepa;

NOHUMaHUE (U3NYECKUX OCHOB M TMPUHIUIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHAE METOJaMU CaMOCTOSITEIBbHOIO IJITAHUPOBAHUS W IPOBEICHHUS
¢u3nyecKux HSKCIEPUMEHTOB, aHajdM3a U UHTepIpeTauud HUHGOpMaLUH,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3JlaHUE YCJOBUH HJisi Pa3BUTHUSI YMEHUN MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPUYECKOU JIEATETbHOCTH;



pa3BuTHE MHTEpeca K chepam podecCHOHATBEHOM NeATeTLHOCTH, CBI3aHHOM
¢ (PU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yriyOn€HHBIA YpPOBEHB
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HAa YpOBHE CPETHETO OOIIEeTo
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJOHKCHHE
o0pa3oBaHus MO CHEIUATBHOCTIM (QU3HUKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacos: B 10 xiracce — 170 wacoB (5 yacoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1o (¢U3MKE IE€peueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX PpaldOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JI€AaeT BBHIOOD
MpOBeNCHHUsI JTabOpPaTOPHBIX pPabOT H OMBITOB € YYETOM HMHAWBUAYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPKXAHUE OBYYEHUSA
10 KITACC

Pa3znen 1. Hayunblii MeTO/1 MO3HAHUA IPUPO/BL.

®dusuka — pyHIaMeHTanbHas Hayka o nmpupoje. HayuHslil MeToa no3HaHuA U
METO/IbI UCCIEIOBAHUS (PU3NICCKUX SBICHUI.

DKCIEpUMEHT U TEOpHsl B Ipoliecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CriocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (aHAJIOrOBble M LHU(POBBIE
U3MEPUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHuit  (u3Myeckux  BenuuuMH  (aOcodtoTHas U
OTHOCHUTEJIbHASA).

MonennpoBanue (U3NUECKUX SBICHUI U MPOLECCOB (MaTepuasibHas TOYKA,
aOCOJNIIOTHO TBEPAOE TENO, HWACANbHAs KHUJIKOCTh, WACAIBHBIM Tra3, TOYEYHBIN
3apsn). ['unoresza. ®usznueckuil 3aK0H, TPaHUILbI €ro NpuMeHuMocTu. dPusznueckas
TEOpUS.

Pons m Mecto ¢u3uku B (HOpMHPOBAHWU COBPEMEHHON HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

Yuenuueckuit 3xkcnepumenm, nadopamopnusie pabomaoi, RPAKMUKYM.

N3mepenre cuiibl TOKa W HampsDKEHUS B LEMHM TMOCTOSHHOTO TOKa MpH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoM nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe aBrkeHUe. OTHOCHTEIBHOCTh MEXAHHYECKOI'O JBUIKCHHMSL.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aja4l MEXaHUKH.

Panuyc-BekTop MaTepuanbHONM TOUYKH, €ro MPOEKIMH Ha OCH CHUCTEMbI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTh (CpeAHsisi CKOPOCTh, MITHOBEHHAsl CKOpPOCThb) U
YCKOpPEHHE MaTepUalbHOW TOYKHM, MX MPOEKIHMH HA OCHU CHCTEMbl KOOPIUHAT.
CnoxeHue nepeMeIIeHuii U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSMOJIMHEINHOE IBH)KEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUAIbHON TOYKHA OT BPEMEHU U MX
rpaduku.

CBoOogHOE majeHue. YckopeHue CBOOOAHOro mnajeHus. J[BukeHue Ttena,
OpOILLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOpPJAMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IpaUKu.



KpuBonmunennoe  nBuxeHue. JIBWKEHHE  MATEpPUAIBHOM  TOYKH IO
OKPYXHOCTH. YTJIOBas M JMHEWHas ckopocTh. Ilepuon u yactora oOpalleHus.
[lenTpocTpeMuTenbHoe (HOpMaIbHOE), KacaTeabHOE (TaHT€HIIMAIBHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHu4yeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApANIOB, LEMHbIE, MIECTEpEHYATHIE W PEMEHHBIE TEpPEAAyH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopaenb cucTeMbl OTCUETA, WILTIOCTPALMsl KHHEMATHYECKUX XAPAKTEPUCTUK
JIBUYKCHUS.

Crioco0slI ucciieIoBaHusI ABM>KEHUI.

NnnrocTpanus npeaenbHoro nepexoia i u3MepeHrue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[TageHue Ten B BO3IyX€ U B pa3pesKeHHOM IIPOCTPAHCTRE.

HaGnronenue aBuxkeHus Tena, OPOIIEHHOIO IOJ YIiOM K TOPU30HTY U
TOPU30HTAIIBHO.

HamnpaBnenue ckopocTy npu ABUKEHUH 110 OKPY>KHOCTH.

[IpeobpazoBanHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TIyTEW, TPACKTOPUNA, CKOPOCTEH IBHMXKEHHUSI OJTHOTO U TOTO XK€
TeJia B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit 3xkcnepumenm, nadopamopnusie pabomaoi, RPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JABMXKEHHS C LEIbIO ONPEJETICHUs] MTHOBEHHON
CKOPOCTH.

N3MmepeHue yckopeHus Mpu NPSIMOJIMHEWNHOM PaBHOYCKOPEHHOM JBUKEHHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBUKECHUH.

N3mepenue YCKOPEHUS CBOOOIHOTO MaJIeHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuenne paBWKEHUS Tenna, OpOIIEHHOro Topu3oHTambHO. [IpoBepka
TUIOTE3bl O TMPSMOM MPONOPUHUOHAIBHOW 3aBUCHUMOCTH MEXAY AaJIbHOCTBIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEA.

N3yueHnue IBHXKEHHS Tejla MO OKPYXHOCTH C MOCTOSIHHOW MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IepHoja OOpalieHus KOHHMYECKOro MasiTHHKa
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Mueprumanehble cucrtemsl oTcyéTa. [IpuHumn
oTHocuTenbHOCTH ['anmuiesi. HeuHnepuuanbHbie CUCTEMBI OTCuéra (OmMpeesieHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoii 3akon HproToHa 1711 MaTEpUAITBHOM TOYKH.

Tpertuit 3akoH HproTOHA /U151 MaTEpUANTBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUSA. OKBUBAJEHTHOCTh TIPaBUTALMOHHOM U
WHEPTHOM MAaCCBI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO MAJEHUSI OT BBICOTHI
HaJ TIOBEPXHOCTBbIO IUIAHETHl M OT reorpaguueckod IMHUpPOTHL. JIBUXKeHHE
HEOECHBIX TeJl M UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tenma. Bec Ttema, mBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenms. Cyxoe tpenue. CHila TpEHUS CKOJBXKEHUS M CUJIA TPEHUSA
nokos. Koapduuument tpenus. Cuna conpoTHBIEHUS NpPU JIBUKEHUM Tejla B
YKUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO IBUKECHUS.

Hasnenue. ['mapocratnueckoe nasinenue. Cuiia ApxumMesa.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: NOAMINITHUKH,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpayuu.

HaGnronenue ABM>XKeHUS Tell B UHEPLUUAIbHBIX U HEMHEPLIMAIBHBIX CHCTEMAaX
OTCY€Ta.

[IpyuHLIMIT OTHOCUTENBHOCTH.

Kauenne nByxX HMIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIMAILHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOACHCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHUI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOBHUKAIOIINX B PE3YIBTATE B3aUMOJACHCTBUS TEN.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec tena npu yckOpeHHOM OABEME U 1A ICHUH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS NTOKOSI, KAUEHUS M CKOJIbKEHU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmukKym.

N3mepenne paBHOACHCTBYIOIIEH CHIT ITPU ABUKEHUHU OpyCKa 10 HAKIIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHUMOCTH BPEMEHM JIBHXKEHHS Opycka o
HAKJIOHHOM IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHHKAIONINX B MPYXXUHE U
PE3UHOBOM 00pasiie, OT UX AehOopMaIi.

W3y4eHne IBMKCHHSI CHCTEMBI T, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM Yepes
JIETKUI OJIOK.

N3mepenne KodpQHIIMCHTa TPEHHS 110 BEJIWYMHE YIIIOBOro Koddduimenta
3aBucuMoctd Frp(N).

HccnenoBanue IBUKEHUsS OpycKa 110 HAKIOHHOW IIJIOCKOCTH C IEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yuyenue NBUKEHUS Ipy3a HA BAJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. I[locTymarenbHOe W BpallaTebHOE JBHXKCHHUE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaumleHus. [lnedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

VY ciioBusi paBHOBECHS TBEPIOTO TENA.

YcroitunBoe, HeyCTOMUMBOE, 0€3pa3TMYHOE PABHOBECHE.

TexHuyeckre yCTpOWCTBA W TEXHOJOTMYECKHE IMPOLECCH: KPOHILITEWH,
CTPOUTENIBHBIA KPaH, peMIETYaThIE KOHCTPYKIIUH.

Jlemoncmpauuu.

YcnoBus paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopmnsie pabomot, npaKmMuKym.

UccnenoBanue ycinoBul paBHOBECUS TBEPAOIO TeEJd, HWMEIOLIErO0 OCh
BpaLCHUS.

KoHcTpyrnpoBaHne KpOHIITEMHOB U PACYET CUI YIIPYTOCTH.

N3ydenune ycTONYMBOCTH TBEPIOIO TEJIA, UMEIOLIETO IUIOAb ONOPBI.

Tema 4. 3akonwl coxpanenus ¢ mexanuke.

NmMnynec MaTepuanbHOM TOUKH, CUCTEMBI MaTepUANIbHBIX TOUEK. LleHTp Mace
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnyibe critbl 1 NI3MEHEHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT uMmyJibca MaTepuaibHOM TOYKU. [IpencraBiieHne o cOXpaHeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunbl Ha ManoM M Ha KOHEYHOM mepemelneHuu. ['paduyeckoe
npecTaBieHue padoThl CHIIBI.

MoOUIHOCTD CUJIIBL.

Kunernueckass sHeprusi marepuanbHOM TOUkH. Teopema 00 M3MEHEHUU
KMHETUYECKOW SHEPTUH MATEPUATIbHOU TOUKHU.



[ToTeHnManbHble W HEMOTEHUUANIbHbIE CHibl. [loTeHIManbHAst SHEPrusl.
[ToTenmmanbHas sHeprust ynpyro nepopmupoBaHHoOM npykuHbl. [loTeHnnampHas
DHEpPrusl Tela B OJHOPOJHOM TIPaBUTALMOHHOM moJie. IloTeHuunanbHas >HEprus
TeJa B TPABUTAIIMOHHOM T10JIe OJIHOPOJIHOTO Iapa (BHYTpH W BHE Iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTh.

CBs3p pabOTHl HEMOTEHIMATBHBIX CHJI C W3MEHEHHEM MEXaHUYEeCKOU
SHEPIUU CUCTEMBI T€JI. 3aKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTHUHU.

VYrupyrue v Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHynu 17 MICATBHOM >KUIAKOCTHM KAaK CIIEJICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOIIECCHI: JBUKCHUE PaKET,
BOJIOMET, KOMNEP, MNPYXKUHHBIA THUCTOJET, THUPOCKOIM, (UTypHOE KaTaHHUE Ha
KOHBKax.

Jemoncmpauuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CHJIBI.

W3meHenune sHepruu Teja Mpu COBEPIICHUN PabOTHI.

B3anmHbIe npeBpallleHUs] KWHETUYECKON W MOTEHIHAIBHOW SHEPTUil MpH
JEWCTBUU HA TEJIO CUJIBI TSXKECTH M CHIIbI yIIPYTOCTH.

CoxpaHeHue SHEepPruu Mpu CBOOOTHOM MaJCHUH.

Yuenuueckuit sxcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

N3Mepenne nmiymnbca Tena no TOpMO3HOMY ITYTH.

N3mepenne Cuiibl TATH, CKOPOCTH MOJEIH DJIECKTPOMOOUIIS M MOIIHOCTH
CUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHIIBI.

UccnenoBanue coxpaHeHUs UMIYJIbCa MPU YIIPYTOM B3aUMOICUCTBUM.

N3MepeHne KHHETUUECKOM YHEPTUH TeJ1a [0 TOPMO3HOMY MYTH.

CpaBHEHHE W3MEHEHUSI TTOTCHIIMAIILHON YHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHUSI.

Omnpenenenre pabOThI CWJIBI TPEHHUS TPH JBWKCHUH Tella MO0 HAKJIOHHOM
MJIOCKOCTH.

Pa3nen 3. MoJjiekyasipaasi pu3uka U TEpMOJUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OcCHOBHBIE TOJOXKEHUS MOJEKYyJIgpHO-KuHeTnueckon teopun (MKT), wux
ombiTHOe oOocHOBanme. Jluddysus. bpoyHOBckoe nBkeHHE. XapakTep
JBW)KCHUSI M B3aMMOJCHCTBUSL YACTHI[ BellecTBa. MoJenu CTpOEHHs Ta3oB,
KUAKOCTEH M TBEPHABIX TEN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KosmuecTBO BelecTBa.
[TocTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ uaMmepenus. I[llkama
temneparyp Llenscust.

Mogenps uaeanbHOro raza B MOJIEKYJISIPHO-KMHETHYECKON TEOPUH: YACTHIIbI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. AoGcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanpToHa. M30mporiecch B
UJCabHOM Ta3e C TIIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'padudeckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JIaBIIGHHEM W CPEIHEM KUHETHYECKOW  JHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIOTHOM TeMIEPATYPbl TEPMOJIUHAMHYECKON CUCTEMBI CO CPETHEN
KMHETHYECKOW SHEPTHUEN IMOCTYNATEIBHOIO TEIJIOBOTO IBUKEHHUSI €€ YaCTHULL.

TexHuueckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: TEPMOMETP,
OapomeTp, MoTy4YeHuEe HaHOMATEPHUAIIOB.

Jlemoncmpauuu.

Mopenu IBH>KEHUS YaCTHUI] BEIIECTBA.

Mopens OpOyHOBCKOTO ABHKCHHS.

Buneoponuk ¢ 3anuchio peanbHOro OpOyHOBCKOTO ABUKEHHUS.

Huddy3ust :KUIKOCTEN.

Mopens onbiTa [lTepHa.

[IputsxeHre MONEKYIIL.

Mopnenn KpUCTaJUIMYEeCKUX PEMIETOK.

HaGnronenue u uccnenoBanue U30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomot, npaKmukKym.

HccnenoBanue nmporecca YCTAHOBICHHS TEIUIOBOIO  PAaBHOBECHUS  IIPU
TEII000MEeHE MEXTy ropsUueii U X0JI0THOM BOJIOM.

N3ydyeHne H30TEPMUYECKOro mpouecca (PEKOMEHJOBAHO HCIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yuenue n30XopHOTO Ipolecca.

N3yuenue n3zobapHOro mnpoiecca.

IIpoBepka ypaBHEHHSI COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmoaunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHEIIHNE 1 BHYTpEeHHHE napaMeTpsl. [lapamerpsr
TEPMOJIMHAMHYECKOW CHCTEMbl KAK CPEJIHHWE 3HAYEHHs BEJIMYMH, OMUCBHIBAIOLIUX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamMukd. (CamMoNpoM3BOJbHAS — peaKcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopenp H€anpHOTO ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHUMU:
ypaBHeHHe MenaeneeBa—Knanepona U BbIpaXEHHE [JI1 BHYTPEHHEHW JHEPIUU.
VYcnoBusi MPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHLEHTPALMS YaCTHUILl, BBICOKHE
TeMnepaTypbl. BeipaxkeHue 171 BHYTPEHHEW HEPTUA OJJHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue u HECTaTUYECKHUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKe. Berunciaenue padoTsl 1o rpaduky
mpoiiecca Ha pV-auarpamme.

Teronepenaya  kak  cnoco0  W3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKOM  cHUcTeMbl 0e3  coBepuieHus padotel.  KonBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnyectBo Temnorel. Temno€MKoCTh Tena. YenbHas M MOJIIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYaenbHas TeEIIOTa CropaHus
tornuBa. Pacuér KkoauuecTBa TemiaoThl npu  Teruionepenade. I[lonstue 00
aanabaTHOM IpoIlecce.

IlepBblii 3aKOH TEepMOAMHAMHUKHA. BHyTpeHHsAs dHeprusa. KomuuecTso
TEIUIOTBI W paboTa  Kak  Mepbl  M3MEHEHUs  BHYTPEHHEH  JHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

Bropoii 3ak0OH TEpMOAMHAMHMKHM JUIsI PABHOBECHBIX ITPOLECCOB: 4Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBl MPOXOIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpMOAMHAMHMKM JUIsI HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IIepeJaTh TEIIOTY OT O0Jiee XOJIOAHOTO Tena K 0ojiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MTPOIIECCOB.

[TpuHnmIb! nercTBUs TermoBbix MamnH. KIT/.

Maxkcumansaoe 3nauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE aCMeKThl UCIOJIb30BaHUS TEIUIOBBIX ABUrareneid. TemioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHUuecKre yCTpONCTBA M TEXHOJOIMYECKUE IPOLIECCHI: XOJIOAWIbHUK,
KOHJUIIMOHEp, AW3EIbHBIA W KapOIOpaTOpHBIM JBUraTENH, NapoBas TypOMHA,
MOJIy4YeHUE CBEPXHU3KUX TEMIEPaTyp, YTHIM3ALUA «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIN3ALMsI OMOOPTaHUYECKOTO TOIUIMBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Jlemoncmpayuu.

W3meHneHue TemMnepaTypsl Ipy ainadaTHueCcKOM pacIIupEeHUH.

Bo3nymnoe orauso.

CpaBHEHUE yIENbHBIX TEMIOEMKOCTEN BELIECTB.



CnocoObl U3MEHEHNS BHYTPEHHEW YHEPTUU.

HccnenoBanue annabaTHOTO Ipolecca.

KomnproTepHble MOJENH TEMIOBBIX IBUTATEIEH.

Yuenuueckuit 3xcnepumenm, nadbopamopnuie padbomot, npaKmuKym.

N3mepenne yaenpHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCThIBaHUSA BEILIECTBA.

HccnenoBanue annabaTHOTO mpouecca.

N3yyeHne B3aMMOCBSI3M SHEPIUM MEXKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPhbl KUTICHUS AKUJTKOCTEH.

Tema 3. Azpezammuvie cocmoanusn eeujecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u koHAeHcauus. VcnapeHue W KumneHue. Y JelabHas
TEIJIOTa MapooOpa3oBaHus.

HaceblllleHHBIE W HEHACBHIIIEHHbIE mnapbl. KauecTBEHHas 3aBHUCHMOCTh
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEpATyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYphl KUMIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3myxa. AGCONIIOTHAS U OTHOCUTEIbHAS BIAKHOCTD.

Teépnoe Teno. Kpucranmnuyeckue u amopdubie Tena. AHU30TPOIHS CBOMCTB
KkpuctaiuioB. [lmaBieHne W KpucTamm3anus. YJElbHas TEIUIOTa IUIABICHUS.
CyOnumarusi.

Hedopmanuu TBEpaOTO Tena. Pactsxenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedopmaruii.

TeroBoe paciupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenrue. AHTapMOHM3M TEIUIOBBIX KOJI€OaHUI YaCTHUI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHeprun B (ha30BbIX NEPEXO0IAX.

VYpaBHeHue TEMI0BOrO OanaHca.

[ToBepxHocTtHOe HaTsbKeHHE. KodpGUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansspusie saBnenus. J[aBieHne noa UCKPUBJIEHHOW MMOBEPXHOCTHIO JKUIAKOCTH.
®opmyna Jlannaca.

TexHHuuecKrue YCTPOMCTBA M  TEXHOJOTMYECKHE IPOLECCHL:  KHJKHUE
KpHUCTaJUIbl, COBPEMEHHbIE MaTEPHUAJIBI.

Jlemoncmpayuu.

TeruioBoe pacmupeHue.

CBoiicTBa HACBIIIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUH.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMU TIEHKAMM.

CmaunBaHue.



KanunnspHsie sBieHus.

Mopenr HEeHbIOTOHOBCKOM KUIKOCTH.

CnocoObl U3MEpEeHUs BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJIEHUS KPUCTAINIMYECKOTO BEIIECTRA.

Buasr nepopmarmii.

Ha6nronenue manbix aedopMartiii.

Yuenuueckuit s3xcnepumenm, nadbopamopnuie padbomot, npaKmuKym.

N3ydenne 3akOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3MmepeHne yaenpHOM TEMIOTHI MJIABJICHHUS JIBJA.

N3ydenune cBOMCTB HACHIIEHHBIX ITAPOB.

N3mepenne aOCOMIOTHON BIaXHOCTH BO3AyXa M OIIEHKAa MAacchl MapoB B
MOMEILIEHU Y.

N3mepenne korpduiieHTa moBepXHOCTHOTO HATSXKEHHUS.

N3mepenne monyns FOnra.

HccnenoBanne 3aBUCUMOCTH  JedopMalMy pe3MHOBOro obpasma  oT
MPUIOKEHHON K HEMY CHJIBI.

Pa3zneun 4. DiekTpoaHAMHUKA.

Tema 1. Inekmpuueckoe noie.

OnexTpu3anys Tel U €€ MpOSIBICHUS. OJIEKTpHUYecKuil 3apsa. JlBa Buaa
NIEKTPUYECKUX 3apAnoB. IIpOBOOHMKHM, JUANIEKTPUKHM U MOJYNPOBOAHHUKU.
DOneMeHTapHbId AJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHMSI DJIEKTPUUYECKOTO
3apsna.

B3aumopneiicteue  3apsgoB.  Todeunble  3apsael. 3akoH — Kynowna.

Onextpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hampsox€anocts  anextpudeckoro  mons.  [IpoOubrit  3apsin.  Jlunuwm
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTh 3NEKTPOCTATUYECKOTO TMOJid. Pa3HOCTh MOTEHIUANOB U
HanpspkeHue. lloTeHuuanbHas HSHEPrus 3apsijia B AJIEKTPOCTATUYECKOM IOJIE.
[ToTenman snekTpocrarnyeckoro nosd. CBsi3b HANPSYKEHHOCTH MOJS U PA3HOCTH
NOTEHIMAIOB ISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaK u
HEOJHOPOJIHOTO).

[IpuHUMD CYNIEpNO3ULINU IIEKTPUIECKHUX TTOJIEH.

ITone Toueunoro 3apsima. Ilone paBHOMepHO 3apsbkeHHON cdepsl. I[lome
PaBHOMEPHO 3apsbKEHHOro mo o0bEémy miapa. [lose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOW TUIOCKOCTU. KapTuHbl NUHUN HANpsOKEHHOCTH DJTHX TIOJIeH U
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[IpOBOJTHUKH B 31EKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3aPSI0B.

JIMDNEKTpUKU B DJIEKTPOCTATUYECKOM  MOJIE. Jusnexrpuueckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. D1€KTpOEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coennHEHUE KOHAEHCATOPOB. [locnenoBarensHOe coenuHEHNE
KOHJICHCATOPOB.

DHeprus 3apsLKEHHOr0 KOHAEHCATopA.

JIBr>KeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM ITOJIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUYECKass 3alluTa, 3a3eMJICHHUE dJIEKTPOnprOOpoB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpauuu.

Y CTpONCTBO M IPUHIIUI IEUCTBUSA AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE TO0JIE ABYX 3aPSAKEHHBIX IACTHH.

Mogaensb anekTpoctaTuiaeckoro reneparopa (Baun ne ['paada).

[IpOBOIHUKM B 3JIEKTPUUYECKOM IT0JIE.

DIIEKTPOCTATUYECKAS 3AILINATA.

Y CTpOWCTBO U IEMCTBUE KOHIEHCATOPA MTOCTOSHHON ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCaTopa OT IUIOWIAIN
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JAEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsiika U pa3psjika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

OueHka cui B3aMMOICUCTBUS 3apsIKEHHBIX TEL.

HabGnronenue npeBpaiiieHust JHEPruH 3apsHyKEHHOTO KOHJIEHCATOPa B DHEPTHIO
W3JIy4EHUs CBETOANO/IA.

N3ydenune nporekaHus TOKA B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacrnipenenenue pa3HOCTH MIOTEHIMAJIOB (HampsDKEeHMST ) pu
MOCJIEA0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsiia KOHAEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannblii 31eKmpuyecKuil mox.

Cuna toka. [TocTOSITHHBIN TOK.

VYcioBusi CyniecTBOBAHUSL IOCTOSHHOTO 3JIEKTPUYECKOTO TOKA. MCTOUHMKMH
toka. Hanpsokenne U n O/1C é.

3akoH OMa 1151 y4acTKa EIH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COINPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIOMIAAM NONEPEYHOIO0 CEUECHUS.
VY nenpHOE CONPOTUBIIEHUE BEILIECTBA.

ITocnenoBarenbHOE, MAPAIIENBHOE, CMEIIAHHOE COECIUHEHHUE ITPOBOJHUKOB.
Pacuér pazBeTBNEHHBIX dIekTpruecKkux 1enei. [Ipasuna Kupxroda.



Pabora anekTpudeckoro Toka. 3akoH Jxoyns—JIenna.

MOIIHOCTE JJIEKTPUYECKOrO0 TOKA. TemioBas MOIIHOCTb, BbIAEIsAEMas Ha
pe3nucTope.

OJIC u BHYTpEHHEE COIPOTUBIECHHE HWCTOYHMKA TOKa. 3akoH Oma mis
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW I1ermu. MOITHOCTh HMCTOYHHKA TOKA.
KopoTkoe 3ambIkaHue.

KonneHncaTop B ienu moCTOSIHHOTO TOKA.

TexHndeckne YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpauuu.

N3MepeHne cuiibl TOKa U HaPsHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS I PE3UCTOPA,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COMPOTHUBIICHUS MWIMHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS TTPU TOCTOSIHHOM
HaIPSKEHUU.

[Ipsamoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0sbI coeTMHEeHUsT ICTOYHUKOB Toka, J/]C Garapei.

Hccnenoanne pasHOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHUKA TOKA
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopruie pabomot, npaKmukKym.

HccenenoBanyue cMEIaHHOTO COEUHEHUS] PE3UCTOPOB.

N3Mepenue ynenbHOro COnpOTUBRIICHHS! POBOJIHHUKOB.

HccnegoBanue 3aBUCMMOCTM CHJIBI TOKA OT HaINpSOKEHUS JUIA  JIaMIIbI
HaKaJIMBaHUSI.

VYBenuuenue npejesna u3MepeHus: ammepmeTpa (BoJIbTMETPA).

N3mepenne DJIC u BHyTpEHHETO COMPOTUBIICHUSI UICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctu IJIC rajibBaHUUECKOTO 3JIEMEHTa OT BPEMEHU
IpU KOPOTKOM 3aMbIKaHHH.

Hccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHUKA TOKA
OT CUJIBI TOKA B LICTIH.

Hccnenoanne 3aBUCUMOCTH MOJE3HONW MOIIIHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toku 6 paziuunplx cpeoax.

DnexkTpuyeckass MPOBOJAUMOCTbh  PA3JIMYHBIX  BEIIECTB.  DIJIEKTPOHHAs
MPOBOAUMOCThH TBEPABIX METAJIOB. 3aBUCUMOCTH COMPOTUBIICHUSI METAJUIOB OT
temnepatypbl. CBEpXIIPOBOAUMOCTb.



DIIEKTPUYECKUN TOK B Bakyyme. CBOMCTBA DIEKTPOHHBIX ITYYKOB.

[ToynpOBOIHUKH. CobcTBeHHass W TpHUMECHas  MPOBOAMMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B 3JIEKTPOJUTAX. IDIEKTPOJUTHUUYECKAs JTUCCOLUALIMSL.
OnekTponus. 3akonbl Dapajes A SIAEKTPOJIU3a.

OnexTpudyecknuid TOK B raszax. CamMOCTOSATENBHBIM M HECAMOCTOSITEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckre yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHble
JaMIIbl, JJIEKTPOHHO-IIydyeBasi TpyOKa, MOJIYNPOBOJHUKOBBIE MPUOOPHI: IO,
TpaH3ucTOp, (GOTOAMOMA, CBETOAMOJ, TalbBaHUKA, paQUHUPOBAHHE MEH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpauuu.

3aBUCUMOCTH COITPOTUBIICHUSI METAJIIIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB IIEKTPOIUTOB.

3akoHbI 3neKTposn3a Papajes.

HckpoBoit pa3psia v MPOBOAUMOCTE BO3yXa.

CpaBHeHHE TPOBOJUMOCTH METAJIJIOB U MOJTYIPOBOIHUKOB.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadbopamopnwie padbomot, npaKmukKym.

Habnronenue snektponnsa.

N3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBanue  3aBUCMMOCTH  COIIPOTHUBIIEHHST — TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BONBT-AMIIEPHON XapaKTEPUCTUKH AUOLA.

Du3nYecKuil NPAKTUKYM.

Cnoco0Obl u3MepeHus (PU3NYECKUX BETUYUH C MCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUIM (PU3NYECKUX BEIUYUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICIOBAHUNA  3aBHCUMOCTEMN
bu3MYecKuX BETUYHMH, TNPOBEpPKA MPEHJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pa3zjieNiax «YUYEHHYECKHMH  SKCIEePUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBA3M.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHa B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATENBHBIX MEXIPEIMETHBIX CBSI3€d ¢ KypcaMu
MaTeMaTHKH, OUOJIOTHUH, XUMUHU, TeOorpapuu U TEXHOJIOTUH.

Mescnpeomemmnbsie nonamus, C6A3AHHbBIE C UIYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBICHUE, HAay4dHbIM (akT, rumoresa, pusmueckas BETUYMHA, 3aKOH,



Teopusi, HaOJIOACHHE, HKCIEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTOpusl.

Mamemamuka: pelieHUe CUCTEMbl YypaBHeHHH. JlunelHas QyHKuIMA,
napabona, rurep0ona, ux rpaguky U cBoiicTBa. TpuroHoMmerpuueckue (GpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 MX IPOEKINUK Ha OCH KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABWXKEHUE B KUBOM mpupoze, nupdysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYXKAloLEH Cpelbl,
yTUIu3aluusg OHOOPraHMYEeCKOro TOIUIMBAa JUIS BBIPAOOTKM  «TEIJIOBOW» H
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSHKEHUE U KalWIISIPHBIE SIBJICHUS B IPUPOJIE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumusa: IDUCKPETHOE CTPOEHHE BEUIECTBA, CTPOCHHE ATOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJISIPHAs Macca, IOIy4YeHHE HaHOMAaTepUaJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U Ta30B, )KUJIKUE KPUCTAIUIbI, dJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, JIEKTPOIUTHYECKAS TUCCOLMALNS, TalbBaHUKA, JIEKTPOHHAs
MUKPOCKOIIHSL.

TI'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHUE IBUKEHUH C UCIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKLIHH
(KpOHIITEWH, peméryarble KOHCTPYKLKHU), UCIOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENb BHYTPEHHETO
cropanusi, mapoBasi TypOHHa, OBITOBOM XOJOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMAaTEpHUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3aluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3zopaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoaAMHAMHUKA.

Tema 4. Macnummnoe noane.

B3auMojielicTBUE€ TOCTOSSHHBIX MAarHMTOB M TMPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAYKUMH. [IpuHomMn cynepro3uunu
MAarHUTHBIX NIOJIeH. JIMHUM MarHUTHOW MHIYKIIMH.

MaruutHoe 1moJsie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, e€ HanpaBI€HUE U MOIYb.

Cuna Jlopenua, €€ HanpaBICHUE U MOIYJb. [[BUKEHUE 3apSKCHHON YACTUILIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl JlopeHia.

MaruutHoe nosie B Beniectse. DeppoMarHeTuky, napa- u IMaMarHeTUKH.



TexHudeckne yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCH: MPUMEHCHUE
MMOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
ANEKTPOABUTATENH SIKOOHM, YCKOPHUTEH 3JIEMEHTAPHBIX YACTHII.

Jemoncmpauuu.

Kaptnra  5nuHMA  WMHOYKOMM ~ MAarHATHOTO — MOJS  IOJIOCOBOTO M
MOJKOBOOOPA3HOTO IMOCTOSIHHBIX MarHUTOB.

KapTuHa i MarHUTHOM MHYKIMH TTOJISL JJIMHHOTO IPSIMOTO TPOBOAHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3auMojeiicTBrE IBYX MMPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIa Ha MOHBI AJICKTPOJIUTA.

Habmronenue nBuKeHUs MydKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpunIMn NEUCTBUS 3JIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTO3JIEKTPUYECKONU CUCTEMBI.

Yuenuueckuii s3xcnepumenm, nadopamopuvie padomol, RPAKMUKYM.

HccnenoBaHnre MarHMTHOTO T10JISI IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanue AeiCTBUA MOCTOSIHHOTO MAarHUTa Ha pAMKY C TOKOM.

N3mepenue cuibl Amriepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MAarHUTHOM MHIYKIIMA HA OCHOBE U3MEPEHUS CUJIbI AMIIEpa.

Tema 5. InekmpomacHumMHAA UHOYKYUSL.

SIBiieHME 3NEKTPOMArHUTHOM MHAYKIUU. [loTOK BEKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBMXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpasuno Jlenua.

NupyktuBHOCTh. Karyllika HWHAYKTUBHOCTH B LIE€NM IOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. 3/1C caMOUHIYKIUY.

DHEprusi MarHuTHOT'O TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOUECChl: MHAYKIIMOHHAS
1e4b, COJICHOW/I, 3allliTa OT BJECKTPU3ALMU TEJI IPU JBUKCHUN B MATHUTHOM IT0JIE
3emin.

Jlemoncmpayuu.

HaGnronenue sBiIeHNS DIEKTPOMATrHUTHON WHTYKITHH.

HccnenoBanue 3aBucumoctd JJIC HMHIOYKIMU OT CKOPOCTH W3MEHEHHS
MarHuTHOTO ITOTOKA.



[IpaBuno Jlenua.

[Tagenne MarauTa B alIOMUHUEBON (MEIHOW) TpyOe.

SIBneHre CaMOMHAYKIIUU.

Uccnenoanue 3aBucumoctu IJIC caMOMHIYKIIMU OT CKOPOCTH M3MEHEHUS
CWJIbI TOKA B IIEIH.

Yuenuueckuit 3kcnepumenm, nadopamopnusie pabomaoi, nPAKMUKYM.

HccnenoBanue siBICHUS IEKTPOMArHUTHOM UHTYKIIUH.

Onpenenenre MHAYKIUA BUXPEBOIO MArHUTHOTO TOJIS.

WccnenoBanue siBJICHUS CAMOUHIYKIIUH.

COopka MoJ1enH JIeKTPOMAarHUTHOTO TeHEpaTopa.

Pa3nen 5. Kosie6anusi 4 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

KoneobarensHas cucreMa. CBOOOTHBIE KOIeOaHMUS.

[Mapmonnyeckue konebanusi. KuHematndeckoe M JMHAMHYECKOE OIKCaHUE.
DHepreTUuecKkoe ONMUCAHKUE (3aKOH COXPAHEHMSI MEXaHUYEeCKOW »Hepruu). BriBoj
JUHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIEOAaHUM U3 MX IHEPTreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

AmMmutyna u ¢asza konebaHuil. CBsA3b aMIUIMTYIbl KOJEOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uwacrora komeOGanuit. [lepuon Mayibix CBOOOJHBIX KoJieOaHUM
MaTEeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasITHUKA.

[TonsiTue 0 3aTyxarolmux KojebaHusx. BeiHykaeHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOM KPHBOM.
ABTOKOJIEOAHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0JIeOaTeILHOIO JABYKCHUS.

HaOnronenune He3aBUCUMOCTH MEPUOJIa MAJTbIX KOJIEOaHUH Tpy3a Ha HUTH OT
aAMIUTUTY/IBI.

UccnenoBanue 3aTyxaronuyx KojgeOaHuil ¥ 3aBUCUMOCTH MEPHOJIa CBOOOTHBIX
KOJICOAHUM OT COMPOTHUBIICHHUS.

HccnemoBanue kosiebaHWil Tpy3a HAa MAacCHUBHOW TIPY)KHHE C  IICNIBIO
dbopMupoBaHUS MPEACTABICHUIN 00 MACATEHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHHS PHEPTUU MTPU KOJCOaAHUAX TPy3a Ha TIPYKUHE.

NccnenoBanue BRIHYXIAECHHBIX KOJIEOAHUIA.

Hab6nronenue pezoHanca.

Yuenuueckuit 3kcnepumenm, nadopamopnusie pabomaoi, nPAKMUKYM.



W3mepenue mepuona CBOOOAHBIX KOJICOAHUH HHUTSHOTO U MPYXUHHOTO
MasiTHUKOB.

N3yuyeHune 3aKOHOB JBMKEHUS TENa B X0/1€ KOJIEOAHHI Ha yIpyTroM MOABECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KUHHOM MAasITHUKE.

UccnenoBanue yObIBaHUS aMILTATY bl 3aTyXaIOIMIUX KOJIEOAHUH.

HccnenoBanue BRIHYXIACHHBIX KOJICOAHUIA.

Tema 2. Dnekmpomaznummusle Ko1edanus.

Konebarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBs3b aMILTUTYbI
3apsja KOHAEHcaTopa C aMIUIMTY0M CHITbI TOKa B KOJIe0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTHH B UACATBHOM K0J1€0aTeTbHOM KOHTYPE.

3aTtyxaronime AIEKTPOMArHUTHBIE KoJIeOaHwusl. Brinyx1eHHbBIE
AIIEKTPOMATrHUTHBIE KOJICOAHUS.

IlepemeHHBIT TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJHOE U
JNEUCTBYIOIEE 3HAUYEHUE CWIbl TOKA M HAMNPSDKEHUS TPU pa3iaudyHor Qopme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconanbHbId MIEPEMEHHBIM TOK. Pe3ucrop, KOHIEHcAaTOp M KaTylika
WHIYKTUBHOCTH B LIEMM CUHYCOWJAIBHOTO NMEPEMEHHOrO0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. IlpoumsBoncTBo, mnepegaya M moTpediIeHUE
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKM TMpPU MPOU3BOACTBE 3ieKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AIEKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Hemoncmpayuu.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

3aBUCUMOCTh YaCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumimorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaHUH.

['eneparop He3aTyxaroUMX AMEKTPOMATHUTHBIX KOJIeOaHU.

Mopeinb 31eKTPOMAarHUTHOTO TeHepaTopa.

BriHyX1€HHBIC CHHYCOUIATBHBIC KOJICOAHWSI.

Pesucrop, karyiika MHIYKTUBHOCTH U KOHJEHCATOP B IIEMU MEPEMEHHOIO
TOKa.

Pe3oHaHC 1mpy MOCHENOBATEIbHOM COEIMHEHUM PE3UCTOpa, KaTyIIKH
WHJYKTUBHOCTHU U KOHJEHCATOpa.

Y cTpoiicTBO M IPUHITUIT ASHCTBHS TpaHCcpopMaTopa.



Mopens JIMHUY 3JIEKTPOIEPENAYN.

Yuenuueckuit 3kcnepumenm, nabopamopnusie pabomaoi, RPAKMUKYM.

N3yuenue tTpanchopmaropa.

HccnegoBaHue MEPEMEHHOTO TOKa 4Yepe3 IOCIEHOBATENbHO COECIUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

Hab6nronenue 31eKTpoOMarHuTHOTO pe30HaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU MIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE BOTHbL.

MexaHudeckue BOJHBI, YCJIOBUSL WX pacnpocTpaHeHus. Ilomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHs W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)X€HUE, MpeloMiieHue, HHTepdepeHuus u
T paKus.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymMOBO€ 3arpsA3HEHUE OKPYXKAIOLIEH CPEIBI.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBHSI U3IyUYEHUS 3JIE€KTPOMATHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  BJEKTPOMATHUTHBIX  BOJH:  OTPAXEHHUE,  IPEIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 371€KTPOMAarHUTHBIX BOJIH. [I[ppuMeHeHne 3IeKTpPOMarHuTHEIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMITBI paANOCBSI3U U TENEBUAEHUS. Pagronokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTPONCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBHI, pajap, paluonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacrpocTpaHEeHHE MONEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCHUMOCTbH JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue otpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepenuuu v 1udpakiini MEXaHUYeCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaGmonenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIOH H
4acTOTOM KOJeOaHUM.

Hccnenosanue CBONCTB AIIEKTPOMAarHUTHBIX BOJIH: OTpaKECHHUE,
npesoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHPPaKpPaCcHOTO U YIbTPAPHOIECTOBOTO U3ITYICHU.

Yuenuueckuit 3kcnepumenm, nadopamopnusie pabomaoi, nPAKMUKYM.



N3yuyenue napaMeTpoB 3BYKOBOM BOJIHBI.

N3yuyenue pacripocTpaHEeHHs 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacpOCTpaHEHHUE CBETAa B OJHOPOAHOM cpexe. Jlyu csera.
To4deuHbIli NICTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbBI OTpaxkeHMs cBeTa. llocTpoeHue n3o0pakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[IpenomiieHne cBeTa. 3aKOHBI IPENOMIIEHHS CBETA. AOCOIIOTHBIN [TOKA3aTENb
npesoMieHus. OTHOCUTENBHBINA MOKa3aTelb NMpeaoMIIeHHs. 110CTOSHCTBO 4acTOThI
CBETA M COOTHOILICHHE JUIMH BOJIH NPHU NEPEXOJE MOHOXPOMATHUYECKOI'O CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xoxa myuedd B mpusme. Jucnepcusi cBera. CloxXHbIA cocTaB O€IOrO CBETa.
IBer.

IlonHnoe BHyTpeHHEe oTpakeHHe. [IpenenpHbIi yros MMOJHOTO BHYTPEHHETO
OTpaKEHUS.

Cobuparoue u pacceuBaromve JinH3bl. ToHkass nmH3a. ®DokycHoe
paccTosIHUE M ONTHYECKas Cujla TOHKOW JIMH3BL. 3aBUCUMOCTh (POKYCHOIO
pPAcCTOSIHUSI TOHKOW C(epUyYecKOr JIMH3BI OT €€ T€OMETPUU M OTHOCHUTEIBHOIO
IIOKa3aTelIs MPEIOMIICHUS.

@opmyJsia TOHKOW JIUH3BL. Y BEIMUYEHUE, JaBAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y IOJ NPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMparoIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuueckue nmpudopsl. Paspemaromniast cnoco6HocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOUN ONTHUKHU.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHHUKOB. [IpuMepsl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuuonHas pemérka. YCIoBUE HaOMIOACHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [AJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapaT, MPOCBETICHHE
OITUKH, BOJIOKOHHAs ONTHKA, TU(PpaKIMOHHAs pelIETKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npenomMiaeHus CBETA.

Hab6nronenue nmoiHoro BHyTpeHHET0 oTpakeHusi. Mojienib CBETOBO/IA.

HccnenoBanne xoAa CBETOBBIX IYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOKWCTB N300pakeHUH B JIMH3AX.

Mogenu MUKpOCKoma, TEJIECKOIA.

HaGnronenue naTEepdepeHIny cBeTa.

HaGnronenue 11BeToB TOHKUX TUIEHOK.

Ha6nronenue nudpaxium ceera.

N3yuenne nudpakiimOHHON peIIéTKy.

Ha6nronenue nudpakiinoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

Hab6nronenue nonsipuszaiuu cBera.

[IpumeHeHne MOASIPOUIOB IJIs1 U3YUYCHUSI MEXAHUUECKUX HAPSKECHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomaol, NPAKMUKyM.

N3mepenue nokazaresns npeoMyeHus CTeKIIa.

Uccnenosanue 3aBUCUMOCTH (POKYCHOTO pPAacCTOSIHUS OT BemlecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenne poKyCHOTO pacCTOSHUS pACCEUBAIOIINX JIMH3.

[Tomy4yenue n300pakeHrs: B CUCTEME U3 TUIOCKOTO 3epKaja U JIMH3BI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHe TEIECKOMMYECKUX CHCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U OJSIpU3AIUU CBETA.

N3ydenne nonsipuzanuu CBETa, OTPAXKEHHOTO OT TOBEPXHOCTHU AUIIICKTPUKA.

N3yuenune nuaTepPepeHIINM JIa3epHOTO U3ITyUYCHUS Ha IBYX IIETISX.

Habnronenue nucnepcum.

Hab6nronenue u uccnenoBanve AMPppakiimOHHOTO CIIEKTPA.

N3mepenue UTMHBI CBETOBOM BOJIHBI.

[TomydyeHue criekTpa W3Ty4YEHUs CBETOMOAA TIPU MOMOITH TU(PAKIIMOHHON
PELIETKH.

Pa3nes 6. OCHOBBI ClIEIIUAIBHOM TEOPUU OTHOCUTEIBHOCTH.

'panunpl  OpUMEHHMOCTHM  KJIaccuyeckon — Mmexanuku.  [loctynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBas.  [IpeoOpaszoBanus  Jlopenia.
VYcnoBue npuuuHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMe/JICHHE
BPEMEHH U COKpAIlCHUE JTUHBI.

DHEprus U UMITYJbC PEASITUBUCTCKONU YACTHUIIBI.

CBsi3b MacChl C SHEPrUei U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MTOKOSI.



TexHuyeckre yCTpOWCTBA U TEXHOJOTMUECKHE MPOLECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIU 3apsSXKEHHBIX YACTHII.

YyeHnueckuit SKCepuMeHT, 1a00paTOpHbIE PAOOTHI, TPAKTUKYM.

OnpezeneHre UMITyJIbCa W SHEPIUM  PEIATHUBUCTCKUX  dYacTl] (1O
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapho-60110860ii Oyaiusm.

PaBHOBecHOE TEIIOBOE U3IyUEHHE (M3IydyeHUE a0COIIOTHO YEPHOTO TENa).
3akoH cMemienus Buna. ['unotesa [lnanka o KBaHTax.

@DOTOHBI. DHEPTHUS K UMITYJIHC (POTOHA.

®orordpdext. OnbiTel A. I'. CroneroBa. 3akonbl poTodddekra. YpaBHeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJICEHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarollyr IMoBepxHocTh). OmbiTel I1. H.
JleGenena.

BosHoBBIE cBOMCcTBa yacTthl. Bomubl ne bponnsa. /[nuna BonnHel ae bpois n
pa3Mepbl OOJAcTH JIOK&JIM3aUUW JBWXKYyIIEWcs dacTuubl. KopmyckyispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nuzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenOepra.

TexHUYeCKHe YCTPOWCTBA M TEXHOJIOTMYECKHUE ITPOLECCHI: CIEKTPOMETD,
doTodneMeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/I.

Hemoncmpayuu.

®oT03(¢heKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

WccnenoBanue  3aBUCHUMOCTH  COINPOTUBIICHUS  TOJYMPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Cseronuon.

Conneunast 6arapes.

Yuenuueckuit 3xcnepumenm, nabopamopnuvie padbomaot, RPAKMUKYM.

Uccnenosanue gpotopesucropa.

N3mepenne nocrosaHoM [limanka Ha ocHOBe ucciaenoBanus Gororddekra.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pPE3 CBETOAMO/I OT HANPSKEHMUS.

Tema 2. @u3zuka amoma.

OnbITEl IO HMCCIEOBAHUIO CTPOCHUS aroma. [lmanerapHas Mozenb aTtoma
Pesepdopna.

[Toctynatel bopa. M3nyuenue u nornomnieHue GOTOHOB MpU NEPEXOAE aTomMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl ciektpoB. CekTp ypOBHEW S3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYKJIEHHOE U3y4ueHHe cBeTa. Jlazep.

TexHH4eCKne YyCTPOWCTBA M TEXHOJOTHYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopna.

Habmoienne muHeyaThIX CIEKTPOB.

YCTpOUCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Ornpenenenue QIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit 3xcnepumenm, nadbopamopnsie pabomot, npaKmuKym.

Hab6nronenue nuHedyaToro Crekrpa.

HccnenoBanue CriekTpa pa3peKeHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Du3zuka amomnozo a0pa u I1EMEHMAPHBLIX YACMUY,.

Hyxnonnas monens siapa I'eitzenOepra—lBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Anb(a-pacnan. DJIEKTPOHHBIA W TMO3UTPOHHBIA OeTa-
pacman. ['amma-n3nydeHue.

3aKOH pPaJAMOAKTHUBHOrO pacnaga. PaauoakTWBHBIE HM30TONBI B IMPUPOLE.
CBoiiCTBa MOHHU3UPYIOLIETO0 HU3ITy4YeHUs. BiMsHUE pagnMoOaKTUBHOCTH Ha KUBbIC
opranu3mbl. EcrecTBeHHbIi QoH n3nydenus. Jlozumerpusi.

DHeprus CBsA3M HYKJIOHOB B siape. SnepHble cuibl. JledekT Macchl spa.

SAnepubie peakiuu. [enenne u cuntes saep. Anepusie peaktopsl. [Ipodiembr
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AIEPHOU IHEPIETUKMU.

Metoapl perucTpaluy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

QOyHIaMEHTAIBHBIE  B3aUMOACHCTBUA. bapWOHBI, ME30HBI W JIENTOHBL
[IpencraBnenne o CtangaptHoi MoAenu. KBapk-ritooHHast MOJIENb aApPOHOB.

®usuka 3a npegenamu CtaHgapTHOM Monaenu. TéMHas Martepusi U TEMHas
DHEPTHUSL.

EanncTBO prznueckoit kKapTUHBI MUpA.

TexHuyeckue yCTpouCTBa M TEXHOJOTHUUECKUE MPOLIECCHL: JO3UMETP, KaMmepa
Bunbcona, siaepHbIi  peakTop, TEPMOSACPHBIM peakTop, aTroMHas OomoOa,
MarHUTHO-PE30HAHCHAs: TOMOTpadusl.

Yuenuueckuit skcnepumenm, nadopamopnuvie padomot, npaKmuKym.

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue noraomeHns 0eTa-4acThll ATFOMUHUEM.

Pa3nen 8. Di1eMeHTbI aCTPOHOMMH M ACTPOPU3UKH.



Otamnbl pa3BUTHUS acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomMuu. I[IpUMEHMMOCTh 3aKOHOB (DU3UKHU JUIsI OOBSICHEHUS MPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHUui. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Be3amsi, sipkue 3BE3MBI, TUIAHETHI, UX BHIUMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrounuk sHeprun CoJiHIla U 3BE3].

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[lnarpamMmma «CreKTpaJIbHbIA KJ1acc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW TOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3] TJIAaBHOW TMOCJEN0BaTEIbHOCTU. BHYTpeHHee cTpoeHue
3BE31. COBpEMEHHBIEC MPECTABICHHS O MPOUCXOXKACHUHU U dBoonnu CoyHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muieunsiii ITyTe — Hama I'amaktuka. Ilosmoxxenwe u aBwkeHue CojHIa B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbel. YEpHBIE OBIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xa006sa. Pazboeranue rajgakTuk.
Teopus bonbsioro B3peiBa. PenukroBoe usiydyeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxkue naonwooenus.

HaGnronenust 3B€3qHOr0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCIHOJB30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUMN JJIs1 ONIPEIeTICHUs TTOJ0KEHUsI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKue
3BE3/IBL.

HaGnronenuss B Ttemeckon JIyHbI, TJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUU.

Du3HYeCKU NPAKTUKYM.

CnocoObl u3mepeHus: PU3nUecKux BEJIUYUH C UCTOJb30BAHUEM aHAJOTOBBIX
U [UGPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE TTOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BETUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKux BEIUYHMH, NPOBEpKAa MPEMJIOKEHHBIX THUIoTe3 (BbIOOp U3 pador,
OMHMCAaHHBIX B  TEMaTHYECKUX  paslenax «YUYCHUYECKUM  SKCIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0001maroniee NnoBTOPEHUE.



O00011eHre U cucTeMaTU3alysl COAEpKaHus pas3AesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
¢duzuka», «JIEMEHTbl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3ukm U acTpOHOMMM B HSKOHOMUYECKOM, TEXHOJIOTHYECKO,
COLIMAJIbHON M ATUYECKOM cepax AEsITEIbHOCTH YEJI0BEKa, POIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYCHHUE OINUCATEIILHOM,
CUCTEeMATHU3HUPYIOIIEeH, OOBSICHUTEIBHOW U  MPOTHOCTHUECKOM  (pyHKUMH
¢duznyeckoil Teopum, posb GU3NUECKON TEOpUU B (OPMUPOBAHUH MPEACTABICHUN
0 (Qu3nuecKol KapTUHE MHUpPA, MECTO (PU3NUECKONW KapTUHBI MHpa B OOILIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbIe CBS3H.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBA3E€HM C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemnvie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MENM 0008 HAYUHO20
NnO3HaHUuA: SIBICHUE, HAY4YHBIH (PakT, TUrore3a, (pu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJIECITUPOBAHUE, MOJENb, H3MEPEHHUE,
NOTPENIHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUEe CHUCTEMbl YpaBHEHHUU. TpPUTOHOMETpUUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HA OCH KOOPIMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMEHTApHBIX (GyHKUUN. [Ipu3Haku 1OmOOMS TPEYroJbHUKOB,
oTpeiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonozua: >nexkrpuueckue SBICHHUS B JKMBOM mpupojne, KojeOaTelbHbIE
JIBW)KECHUSA B OJKMBOW IPUPOJE, DOKOJOTMYECKUE PUCKA MPU IPOU3BOIACTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOLIEW  Cpenpl,
yIbTPAa3BYKOBasg JUArHOCTMKA B MEIMIIMHE, ONTHYECKUE SBIICHUS B JKHBOU
IIPUPOLE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHMsI KPHUCTAUIMYECKON pEIETKH, CHEKTPaTbHBIN
aHaJIN3.

I'eocpaghusa: wmarauTHplE mNOMOCA 3€MIIM, 3QJI€KHM MAarHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozcusn: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJEKTPOMArHUTOB,
3NIeKTpoBUTaTeNb SIKOOH, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieyb,
JMHUN 3JIEKTpoIepeaad, dJIEKTPOABUraTelb, paaap, paauoNpUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-meub, ynpTpa3BykoBass JUarHOCTUKa B TEXHUKE,



HpOCKHHOHHBII;'I alrmapar, BOJIOKOHHAA OIITHUKA, COJIHCYHAs 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETO OBPA3OBAHMAJIMYHOCTHBIE
PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Ppe3yJibTaThl OCBOCHHUS YydeOHOro mpeamera «Du3MKay»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYaroIIMXCcsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTALIUN, TO3WTUBHBIX BHYTPEHHHUX  YOEXKACHMI, COOTBETCTBYIOIINX
TPaJIULMOHHBIM LEHHOCTSAM POCCUHCKOrO OOIIECTBAa, PAaCUIMPEHUE KUZHEHHOTO
OIBITA W ONBITA JACSITEIBHOCTH B IMPOLECCE pealu3aly OCHOBHBIX HANPAaBICHUN
BOCIIUTATEIbHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

rPa’JAaHCKOr0 BOCIIUTAHUS:

e Cc(OpMUPOBAHHOCTh TIPAXKAAHCKOM  MO3UIMU  oOydaromierocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAAUIUOHHBIX OOIIEYEIOBEYECKHX TIyMaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOIO
oOllecTBa, Yy4YacTBOBaTh B CAMOYIpPAaBJICHUM B 00pa3oBaTelbHOU
OpraHu3allNy;

e yMEHHE B3aMMOJCHCTBOBATH C  COLUMAJIBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHUH C UX PYHKUIMSIMU U Ha3HAYCHHUEM;

e TOTOBHOCTH K TYMaHUTAapHON U BOJIOHTEPCKOU AEATEIbHOCTH.

MATPHOTHYECKOI0 BOCIINTAHMS

e chOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSCh HA MOpPaIbHO-HPABCTBEHHBbIE HOPMBI U LIEHHOCTHU, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOECHUE YCTOWYUBOTO Oy TyIIETO.

ICTETHYECKOI0 BOCIIUTAHMA:

e DOCTETHMYECKOE OTHOLIEHWE K MHPY, BKIKOYAs OCTETHUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYA0OBOI'0 BOCIIUTAHUS:



WHTEPEC K Pa3andHbM chepaM MpoecCHOHAIBHON ASITENHHOCTH, B TOM
YHCIie CBS3aHHBIM C (U3MKOW ¥ TEXHHWKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu U peaaTn30BhIBATh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTNHYECCKOI0 BOCIIMTAaHUA:

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TI00ATHHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE W OCYLIECTBJIIEHUE JICWCTBUM B OKPYXKAIOLIEH CpeAe Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYHNBOrO pa3BUTHUS YEJIOBEUECTBA;
pacIIMpPEHUE OMbITA JIEATEIBHOCTH 3KOJOTMYECKOW HANpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'0O NO3HAHMUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE LEHHOCTH HAy4yHOH JEesATEIbHOCTH, TOTOBHOCTh B IpoOliecce
U3y4eHUs (PU3MKU OCYHIECTBIATh IPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

ITo3naBaTe/bHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBaTh W aKTyaJIU3UpoBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENEIIATh LIENU ASATEIbHOCTH, 3a1aBaTh NapaMeTpbl U KPUTEPUU UX
JIOCTUKCHUS;

BBISIBIATH 3aKOHOMEPHOCTH W IIPOTUBOPEUMS B PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThIBaTh IJIaH PEIICHUSI MPOOJIEMBI C YIETOM aHAINM3a UMEIOIITIXCSI
MaTEepUAIBbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBbI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBHUE
pE3yIbTaTOB LEISAM, OLIEHUBATh PUCKHU MOCIEICTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBAaTh U  BBINOJHATH PpabOTy B  YCIOBHUSX PeEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.

Bba3oBnle ucciaenoBarTebCKUeE 1€eMCTBYA.

BIIAJICTh HAYYHON TEPMUHOJIOTUEH, KITIOYEBBIMU TOHITHSIMHU U METOJIAMU
(bu3nYeCcKo HAYKH;



BJIaJeTh  HaBBIKAMHU  Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM
NESATENIBHOCTH B 00JIaCTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILBHOMY IIOMCKY METOJOB pelIeHHus 3a1ad  (PU3NYECKOro
COJEpKaHUs, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJIAJETh BUAAMH JI€ATEIBHOCTH MO IOJYYEHUID HOBOIO 3HAHUSA, €ro
UHTEPIIPETALINHU, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJIE MPU CO3AAaHUM Y4YEOHBIX MPOEKTOB B 00JaCTU
buznkuy;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeIIeHUs, HaxXOAUTb AapryMEHThl AJis
JTIOKA3aTesIbCTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHANM3UPOBaTh IIOJYYEHHbIE B XOJ€ pEUICHUS 3aJayd pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTbH, IPOIHO3UPOBATH U3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;
YMETh NEPEHOCUTh 3HaHUSA N0 (U3MKE B MPAKTUYECKYIO 0O0IaCTh
KU3HEIEATEIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OpUTrMHAIbHBIE TOAXO/bI U PELLICHNUS;
CTaBUTb IPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE aJIbTEPHATUBHBIC PEILICHUS.

Pa6ora c undgopmanmueii:

BJIAJ€Th HABBIKAMM MOJYyYE€HHUS HUHPOPMALMH (PU3HUECKOTO COJEP KAHUS
U3 HWCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBLHO OCYIIECTBISATH IOUCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 HHPOPMALUU PA3THYHBIX
BUJIOB U ()OPM TPEACTABIICHMUS,

OLICHUBATh JIOCTOBEPHOCTh MH(POPMAIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4y ¢ CcoOJIoJIecHneM TpeOOBaHUN HPrOHOMHKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcOoCOEpEeKeHUs, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONIEPKaHUSA B pa3iIMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus UHGOpMAIMM U UENeBOM ayAUTOpUH, BbIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aALUH.

KoMMyHHMKaTHBHBIE yHUBEPCAJIbHbIE y4eOHbIe AeiiCTBUS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NESATEIIBHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid W CMATYaTh
KOH(JIUKTHI,

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHs C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJb30BaTh  IPEUMYLIECTBA  KOMAaHJIHOM U
WHINBUAYAIBHON paboThI;

BbIOMpaTh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHIA C yu€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKIOI'0 YJICHA KOJUIEKTUBA;

IIPUHUMATh L€JIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBAaTbH W
KOODAUHUPOBATh [JEUCTBUS 10 €€ JOCTH)KEHHUIO: COCTAaBIATH IUIAH
NEUCTBUMN, paclpelessiTh POJIM C yYETOM MHEHUH YYAaCTHUKOB, 0OCYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJAJa M Ka)XKJOI0 y4aCTHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IPOEKTHI, OLICHUBATH HJEU C IMO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATEIMYECKOE IIOBEICHHUE B PA3IUYHBIX
CUTyalusiX,  MpOSBIATH  TBOPYECTBO U  BOOOpakeHHE,  OBITh
VHULUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIEC AeHCTBUS
Camoopranmsanms:

CaMOCTOSITEJIbHO ~ OCYILECTBJISITh  MTO3HABATEIbHYIO JIESITEIBHOCTh B
obsacth (U3UKA U aCTPOHOMHHM, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopmypoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJIHEHUS MPAKTUYECKOW PabOThI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUMH;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM;

pacuupsTh ~ paMKH ~ y4eOHOTO  TpeAMeTa Ha  OCHOBE  JIMYHBIX
[IPEAIIOYTEHUM;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAHMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN MHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B IESTEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIAJCTh HABBIKAMH TI03HABATEIHHOM pediekcHr Kak OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUM;

HCIIOJIB30BaTh MNpUEMBI peduiekcuu JJi1 OLEHKHW CHUTYallMd, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUIEHUS MO HX
CHIKCHHIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX NPU aHAIN3€ pPe3yJIbTATOB
JICSATCIbHOCTH;

IPUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MIPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTMX IpPW aHajIu3€ pe3ybTaToOB
JICSATCIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO JAPYIUX HA OIIMOKHU.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHHUS MPOTPAMMBI I10
bu3uKe 1  YpPOBHA CpPEJHEro oOmero oOpa3oBaHHs Yy OO0ydYaroIIuXCs

COBEPIIICHCTBYETCS AMOIMOHAJIbHBIN UHTEJICKT, npeArnoararonun
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHMs, BKJIFOYAIOLIET0  CHOCOOHOCTh  TMOHUMaThb  CBOE

HMOIIMOHAJIBHOE COCTOSTHUE, BUAECTh HANPABICHUS Pa3BUTHUS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIOCOOHOCTh AAANTUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSIBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEW CTPEMIICHUE K JOCTHKEHUIO LI
U yCIiexXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIA U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAILHOE
COCTOSIHUE JpPYIMX, Y4YWUTHIBATh €ro IMpHU OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTpPAUBaTh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, TMPOSIBISTH HHTEpEC HU
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VYJIBTATHI



K xonny oOyuenuss B 10 knacce mipenMeTHbIE pe3ylbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

MOHUMATh POJb (U3UKHM B  IKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
IKOJIOTUYECKOM, COLMANbHOM © OITUYECKOM cdepax JesITeNIbHOCTH
4eJIoBeKa, PoJib U MeCTO (PU3MKHU B COBPEMEHHOW HAYYHOU KapTHHE MUDPA,
3HAQUYCHHE OMNHCATEIbHON, CHCTEeMAaTH3UPYIOIIEeH, OOBICHUTENHLHON U
MPOTHOCTHYECKOW  QYHKIUH  (DU3MYECKON TEOopuM — MEXaHUKH,
MOJICKYJIIPHON (PU3HKU M TEPMOAUMHAMUKH, POJIb (HU3UIECKON TEOPUH B
(dbopMUpOBaHNY TIPEJICTABICHHA O PU3NIECKON KapTUHE MHPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJenedl Qu3nyeckux Ten u
IPOLECCOB (SIBJICHUI): HHEpLMalbHAs CHUCTEMa OTcuéra, aOCOJIIOTHO
TBEPJOE TEJIO, MaTepHalibHAas TOYKAa, PABHOYCKOPEHHOE JIBHIKEHHE,
CBOOO/NHOE majeHue, abcodoTHO yrpyras aedopmaius, abCOTOTHO
yIpyroe u abCOIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJEH T'a3a, )KUIKOCTH
U TBEPAOTO (KPUCTAIUIMYECKOTO) TeJa, UACAIbHBINA ra3, TOUYCHUHBIN 3apsi,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paziuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAMM3UPOBaTh M OOBACHITH MEXaHHMYECKHUE TMIPOIECCHl U  SIBJICHHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBIKECHUS, (POPMysIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHus [anuies Uisi CKOPOCTH M MEPEMEILEHUs,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCHUTENBHOCTH [ 'anmmiies, 3aKoH
BCEMUPHOTO TATOTEHUSI, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPruHu, CBSI3b PabOThl CHJIbI C M3MEHEHHUEM MEXAaHWYECKON HSHEpruu,
yCIIOBUSI paBHOBECUs TBEPAOTO Teja), MPU OSTOM HCIOIb30BAThH
MaTeMaTU4YeCcKoe BBIPKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3oBanuii [ anuies, BTOporo
U TPEThero 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMMIyJibca U
MEXaHUYECKO SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIONIb3Ys
ocHoBHble mojoxkeHus MKT wu 3akoHB MoONEKyIsipHOW GU3MKHA H
TePMOJUMHAMHUKUA (CBA3b JAaBJEHUS HWJEAJbHOIO Tra3a CO CpeIHeu
KUHETUYECKOW JHEPTUEN TEIUIOBOTO JBHXKEHHS M KOHIEHTpALMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATypbl BEIIECTBA CO CpEIHEW KHHETUYECKON
DHEPIruel TEMJIOBOTO ABUKEHHS €r0 YacCTHLl, CBS3b JIaBJICHUS UIECATIBbHOIO
raza ¢ KOHLEHTpaluuMed MOJIEKYJ M €ro TeMIEepaTypoi, ypaBHEHUE
MenneneeBa—Knanelpona, NEpPBbIM 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpaHEHUs! SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU 3TOM HUCIOJIb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHU MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBACHATH DIIEKTPUUECKHE SBICHUS, HCIOJb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI DJIEKTPOJAMHAMUKU (3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, NPHUHIMUI CYNEPHO3ULUU DIIEKTPUYECKHUX
MOJIEN, TP ATOM YyKa3blBas YCIOBHS NMPUMEHHMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU Ba)KHbIE COOTHOIICHHMS: 3aKOHbI OMa Juisi yyacTka
LHENMW W JUId 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jxoymsa—Jlenna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE TMPOLECCHl M SBJICHUS, HMCIOJIb3YsS BEJIMYMHBI:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbI, JIaBJICHWE, TOTECHLIHAJIbHAS SHEPIusi, KUHETHYECKas
JHEpPrusi, MEXaHUYecKasl 3Heprus, padoTa CUibl, LEHTPOCTPEMHUTEIHLHOE
YCKOPEHHME, CHJIa TSKECTH, CUia YIPYrOCTH, CHJIA TPEHUS, MOIIHOCTb,
DHEPrus B3aUMOJEUCTBHS Tena ¢ 3eMIEN BOMM3M €€ IOBEPXHOCTH,
HEprus ynpyro gedopmanuu OPYXKUHBI, KOJUYECTBO TEIJIOTHI,
abCcooTHas Temreparypa Tena, paboTa B TEPMOJMHAMHKE, BHYTPECHHSS
SHEpPrusi HUACATBHOTO OJHOATOMHOrO rasa, paboTa uAealbHOro Tasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ wuaeambHOro TeEIioBoro
JBUIATEIISA; IEKTPUUECKOE TOJIE, HANPSIKEHHOCTD AJIEKTPUYECKOTO TOJI,
HaMpsHKEHHOCTh MOJIST TOYEYHOrO 3apsja WIM 3apsbKeHHOro Iapa B
BAKYyME M B [HUAJEKTPUKE, MOTEHIMAN >JIEKTPOCTATHYECKOTO OIS,
pa3HOCTh  MOTEHIMAJIOB,  3JIEKTPOJBIXKYIAs  CHJIa, CHJa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKAa, JJEKTpUYecKas EMKOCTh IIOCKOTO
KOHJICHCATOpa, CONPOTHBIICHUE YyYacTKa LENH C IOCIENOBATENBHBIM H
MapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHS DIEKTPUUECKOTO TOJIS
KOH/ICHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUS  (PU3MUECKUX  SBJICHHM:
MEXaHUYECKOE [IBI)KEHHE, TEIUIOBOE JBUKEHHE YacTUI[ BEUIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE HBHkKeHUE, MU dy3us, UCIapeHue,
KUIIEHUE W KOHJICHCAIIMS, IJIABJICHUE U KPUCTAIM3allUsl, HATPaBJIEHHOCTh
TeIIonepeaayu, dIEKTPU3alus Tell, SKBUMOTEHIIMAILHOCTh TOBEPXHOCTH
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
JpYyrol C  HCHOOJb30BAaHMEM  MPSAMBIX  HM3MEPEHHI, TMpU  ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh pPE3YJbTAThl MOJIY4YEHHOM
3aBUCUMOCTH (HU3MYECKMX BEIUYMH B BHJE TpaduKoB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHU, IeTaTh BEIBOBI 10 PE3YJIHTATAM
VICCIIEIOBAHUS;

IPOBOJNTH KOCBEHHbIE HM3MEpEHHUs (U3MUECKUX BEIMYWH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLECHHUBATh a0COJIFOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO IPOBEPKE MPEII0KEHHON TMIIOTE3bl: IUIAHUPOBAThH
HKCIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE pEe3yNbTaThl U JI€JaTh BBIBOJ O CTaTyce MPEIJIOKEHHON
TUIOTE3bI;

co0I01aTh MpaBmwila OE30MaCHOTO TPyAa MPH MPOBEAECHUN UCCIIEOBaHUN
B paMKax ydeOHOro OSKCIEpPUMEHTa, IMpakTUKyma U  y4eOHO-
MCCIIEOBATENIbCKOM M MPOEKTHOW JESATEIbHOCTH C HCIOJIB30BAHHEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacyéTHhIE 3aJadyd C SBHO 3aJaHHOM M HEABHO 3aJaHHOM
¢u3znyecKoil MOJIEIbI0: HA OCHOBAaHUM aHAlIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3Mueckod Mojenu, OTBeyarole TpeOoBaHUSAM 3ajau,
OpPUMEHATH  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThI
(GU3MUEeCKUX TEOpU NPHU HCMONb30BAHUA MATEMAaTUYECKUX METOJ0B
peuieHus 3a1ad, MNPpOBOJUTH PAcUEThl HA OCHOBAaHUYU MMEIOIIMXCS JIAHHBIX,
aHAIM3UPOBaTh pe3yJbTaTbl W KOPPEKTHUPOBATH METOABI PELICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIHTATOB;

pemaTh KayeCTBEHHbIE 3aJauyM, TpeOYoIllHe NPUMEHEHHUS 3HAHUU U3
pa3HbIX pa3lieNoB Kypca (PU3HKH, a TAaKKe MHTErpaluy 3HaHUN U3 APYTHUX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O LHMKJIA: BBICTPAaUBATh JIOTHYECKYIO
LEMOYKY PaCCyKJICHHUI C OITOPOM Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKMX W 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBIACHEHHE MPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATh MOCJEACTBUS OBITOBOM U MPOU3BOJCTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3WYECKUMHU MPOIECCAMHU, C
MO3UIMI KOJIOTHYECKOW 0€30MaCHOCTH, MPEJCTABICHUN O palliOHAIEHOM
IPUPOAOIIOIB30BAHUN, @ TAKXKE PA3yMHOM MCHOJb30BAHUM JTOCTUKEHUN
HAyKd W TEXHOJOTHMH JUIsl JNAJIBHEHINErOo pPa3BUTHUS YEIOBEYECKOIO
00I11eCTBA;



NPUMEHATH Pa3iMyYHble CIOCOOBI paboThl ¢ MHPOpPMAIMEH (PU3NIECKOTO
COJEPKAaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCIOJB30BaTh COBPEMEHHbIE MH(OPMAIMOHHBIE
TEXHOJOTMM I TIOHUCKa, NepepabOTKU M NpPEIbsBICHUS Yy4yeOHOW WU
HAYYHO-TIOMYJISIPHON MH(OpMAaIMK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHbOpMaIlMK, TOJYYEHHON U3 pa3IWYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UpOBaTh  MOJy4aeMyro  HMHQOpMAIMI0O U OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHUW, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

IPOSIBIISATH OpraHMU3alIOHHbIE U NO03HABaTEIIbHbIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B Ipoliecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTath B TpyINIlE C HCIOJHEHUEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYMIbI, PALIMOHAIBLHO PACIPEACNIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsAX, aIeKBaTHO OLICHHWBATh BKJIAJ Ka)XJOTro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

NPOSIBJISITH MOTUBALIMIO K OyAylied npohecCuOHaNbHON EATEIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonmy oOyuenust B 11 knacce mpenMeTHbIe pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

MOHUMATh POJIb (U3UKH B  DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKON cdepax AeATeIbHOCTH YeJIOBeKa, POjb U MECTO
GbU3MKKM B COBPEMEHHON HAy4yHOW KapTHHE MHpPa, POJIb ACTPOHOMHH B
NPAKTUYECKON JICSITEIbHOCTH 4YeJIOBEKAa W JalbHEHIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATENbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTHFHON M MPOTHOCTUYECKOW (YHKIMK (PU3NUECKOW TEOpUuu —
ANEKTPOANHAMUKH, CHELHAIBHOW TEOPUU OTHOCUTEIBHOCTHU, KBAHTOBOM
¢bu3uku, posb Quanyeckord Teopur B (HOPMUPOBAHUM MPEICTABICHUN O
bu3nuecKoil KapTUHE MUpPA, MECTO (PU3NYECKON KApTUHBI MUpa B 0OIIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUN O PUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3NYecKux Tel U
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TOJIsI, TAPMOHUYECKHUE KOJIeOaHMs, MATEeMAaTHUYECKUI MasiTHUK,
UJeaJbHbIA TMPYKUHHBIA MAasTHUK, TAPMOHMYECKHUE BOJIHBI, WJICAJIbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO spa 1
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth yclIOBUS (TPaHUIBI, OOJACTH) MPUMEHUMOCTH (DHU3NIECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC TPOIECCH U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJOKEHHUS M 3aKOHBl JJICKTPOJMHAMUKU U
CHEIUaIbHOW  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUUECKOro  3apsiga, cuia Awmmepa, cuia JlopeHia, 3akoH
ANEKTPOMAarHuTHOM  wHAyKuuu, npaBwio Jlenma, cBsizp  DJIC
CAMOMHJIYKIIMM B DJIEMEHTE JJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYyJaThl  CHEHUAIbHOM  TEOpUHU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAM3UPOBATh U OOBSICHATH KBAHTOBBIC TIPOIIECCHI U SIBJICHUS, UCIIONB3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
doToapdexra, mnepBblid W BTOpoM moOCTynaTel bopa, mnpuHUIMI
COOTHOILIEHHsI HeolpeaenéHHocTel ['eii3eHOepra, 3aKOHBI COXPaHEHUS
3apsiIOBOTO U MAaCCOBOTO YMCEN W DHEPTUM B SJICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PUBUYECKUE TPOILIECCHl W SIBJICHUS, HCIOJb3Yys BEIUYUHBI:
HaNpsHKEHHOCTh AJIEKTPUYECKOTO TOJIS, MOTEHIINAT 3JIEKTPOCTATUYECKOTO
MOJISI, PAa3HOCTh TIOTCHIMAJIOB, JJICKTPOJABIDKYIIAS CHUJIA, WHIYKIIUSI
MarHUTHOTO TIOJIsl, MAarHUTHBIM TOTOK, CWia AMIiepa, UHIYKTUBHOCTD,
ANEKTPOJBIIKYINAS. CUJIAa CAMOMHIYKIIMM, HSHEPTrUs MAarHUTHOTO TOJIsS
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMITYJIbC, TIOJHAS DHEPTUs,
DHEPTUs TIOKOS CBOOOJHOW YAaCTHIIBI, DHEPTHsI W HMMIYJIbC (HOTOHA,
MacCOBO€ UMCIIO U 3apsiJl AJipa, JHEPTUSI CBS3U SIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUBUUYECKUX  SBJICHHM:
AJIEKTPOMArHUTHAS MHIYKIIHSI, CAMOMHIYKIIMSI, pe30HAHC, UHTep(DEepeHIIns
BOJIH, Judpakius, [IUCIEPCUs, TOJHOE BHYTPEHHEE OTpaKEHUe,
dbortoanektpuueckuii 3hdext (pororddekr), anbda- u Oera-pacnajsl
saqep, raMMa-u3lIydeHHue sjaep, (pu3ndeckue MPUHIUIBI CIIEKTPATLHOTO
aHaju3a v paOoThI Jia3epa;

OTIpEJICNISITh HAIpaBICHUE WHIYKIIMA MArHUTHOTO TOJS MPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTPOUTH M300paKEHHE, CO3/IaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
W PACCUUTHIBATH €TI0 XapaKTCPUCTHUKH;

MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMHUYCCKUE ITOHATHS, TCOPUH H
3aKOHBI JIJII aHalm3a MW OOBACHEHUS (DHU3NYSCKUX  IPOIECCOB,
MPOUCXOMSIIUX B 3BE3/IaX, B 3BE3MHBIX CHUCTEMaX, B MEKTaJaKTUYECKON
cpeje; ABMKEHHUS HEOSCHBIX TeJl, DBOIIONNH 3BE3 1 BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (U3MUECKMX BEIUYHH C
UCIIOJIb30BAaHUEM TIPSIMBIX HU3MEPEHUN, TPU O3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHUPOBATh pPE3yJAbTaThl TOJYYCHHOW 3aBUCHUMOCTH



¢uznyeckux BEMMYMH B BHIE TIpadukoB C Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTE  M3MEPEHHMH, JienaTh  BBIBOJBI IO  pe3yjbTaTaMm
UCCIIEI0BaHMS;

IPOBOJUTH KOCBEHHBIE W3MEPEHUS (PU3MUECKUX BEJIUYMH, IPHU 3TOM
BbIOMpaTh ONTHUMAJIBHBIA METOJ| M3MEPEHUs, OLICHUBATh A0COIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: IJITAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IpenIoKEHHOU
TUIIOTE3bI;

OTIHCHIBATh METO/IbI OJyUYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAaHUM;
coOJiro1aTh TpaBuUiia 0€30MacHOTO TPYJla MPU MPOBEIACHUN UCCIEAOBAHUMN
B paMKax Y4YeOHOro DSKCIEpUMEHTa, NpPAKTUKyMa U  Yy4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemath pacy€THbIE 3aJayd C SBHO 3a/JlaHHOM W HESBHO 3aJaHHOU
(Gu3MUEeCKO MOJIENbI0: Ha OCHOBAHMM AaHAJIM3a YCIOBUSA BBIOMPATh
(du3nuecKkue MOJIEeN, OTBEYarolue TpeOOBaHUSAM 3a/ayd, MPUMEHSThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpUN
OpU  HCMOJB30BAaHUM MaTeMaTHMYECKUX METOJIOB pElIeHus 3ajad,
MPOBOJUTH PacU€Thl HA OCHOBAHWU MMEIOIIMXCSA JAHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOAbI PELICHUSI ¢ YUETOM IMOITYUYEHHBIX
pE3yJIbTaTOB;

pelath KayecTBEHHbIE 3ajaud, TpeOyrollue NpPUMEHEHUs 3HaHUN U3
Pa3HbIX pa3zenoB Kypca (GU3MKH, a TaKKe UHTETPAIlMM 3HAaHUN U3 IPYrHX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O LMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PacCy>KJIC€HHUI C OMOPON HA N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3HYECcKue SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHI BKIIaJa POCCUMCKUX U 3apyOEKHbBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAayKH, B OOBSACHEHHE MPOLECCOB OKPYKAIOIIETO
MUDA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh M OLICHUBATH MOCJECTBUSI OBITOBOI U MPOU3BOCTBEHHON
NeSATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKMMHU MIPOLECcCaMH, C
HO3UILUI 3KOJIOrn4eckol 0€301acCHOCTH, IPECTABICHUN O palliOHAIBHOM
IPUPOJIONOIb30BAaHUH, & TAK)KE PA3yMHOM HCIOJIb30BAaHUU JOCTHKEHUIM



HAyKM M TEXHOJOTMH id JaJbHEHIIEr0 pa3BUTHS YEJIOBEUYECKOTO
00I1IeCTBA;

IPUMEHATH pa3iNyHble CIOCOObI paboThl ¢ MH(OpMAIHMe PU3UIECKOTO
COJEPKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCIOJIb30BaTh COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJOTHH JJI TIOWCKa, TepepaboTKW W TPEIbSIBICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON MH(DOpMAIMK, CTPYKTYPUPOBAHUS M WHTEPIPETAINH
uHpOpMaIlMK, TMOJYYEHHON U3 Pa3lWYHBIX HCTOYHHKOB, KPUTHUYECKH
aHAJIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OLEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIMXCS 3HAHWW, TaK M Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

MPOSIBIISATH OpraHU3aIMOHHBIC U MO3HABATENbHBIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMW B  TpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TpyHNe C MCIOIHEHUEM pa3INYHbIX COLHUAJIBHBIX poOJei,
IUTAHUPOBaTh pabOTy IPYyMIbl, PAMOHAIBHO PacIpeAessTh AESTEIbHOCTb
B HECTaHJAPTHBIX CUTYallUiX, aJIeKBaTHO OIICHWBATH BKJIAJ Ka)XJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PAaCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymiei nmpodeccnoHalbHON NesSTENbHOCTH 1O
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TIPOdUIIA.
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https://m.edsoo.ru/VLX14U83A

Hroro no pazaeny

Paznen 5. PU3UUECKHAMN MPAKTUKYM

5.1 dusndecKuil MPakTUKyM
Hroro no pazaeny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

54

16
16
10
170

16

16

https://m.edsoo.ru/A4JWDVJ97

https://m.edsoo.ru/STRFLE9A2



https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

11 KJIACC

KoauuecTBO 4acoB

HaumeHnoBaHue pa3/iesioB M TeM DuiekTpoHHbIE (11U POBHIE)
Ne i/ IpakTHYecKue
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE pecypchl
padoTsbI
Paznen 1. 9JIEKTPOJIUMHAMMUKA
11 MarauTtHoe 1oJje 14 https://m.edsoo.ru/SPRHOWUII
1.2 DneKTpoMarHuTHasi UHIyKIUs 13 https://m.edso00.ru/\VQQ38UZXC
Uroro no pazneny 27
Paznen 2. KOJJEBAHUS U BOJIHbBI
2.1 Mexannueckue KojaeOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DNeKTPOMarHUTHHIE KOJeOaHHs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXATHHCCKUC H SNICKTPOMATHITHRIC 10 https://m.edsoo.ru/RYENOQYIC5
BOJIHBI
2.4 Onrtuka 25 https://m.edsoo.ru/0BLJ6N69R
Wroro mo paznery 60

Paznea 3. OCHOBbDBI CHEIII/IA.JII)HOFI TEOPUU OTHOCUTEJIBHOCTUA
3.1 Ocuoser CTO 5 https://m.edsoo.ru/HCX8YPUV4

Hroro no pazneny 5

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHo-BOIHOBOH Tyanu3m 15 https://m.edso0.ru/S400GCWUJ

4.2 ®duszuka atoma 5 https://m.edso0.ru/ZL.J435GQC
)

4.3 HSHEA STOMHOTO P 1 SHEMERTapHRGE 5 https://m.edso0.ru/Q4WLMHSIT

JaCTUI]


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

Hroro no pazaeny

25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DIeMEHTHI ACTPOHOMHH M aCTPODU3UKH
Hroro no pazaeny

Pasgen 6. PUSUYECKHUI IPAKTUKYM

6.1 OU3NYECKUIl TPAKTUKYM
Hroro no pazaeny

Pazgen 7. OBOBIIAIOIIEE ITIOBTOPEHUE

Cucremaruzanus 1 00001eHue
IPEAMETHOTO COJICPIKAaHHS U OIbITA
IEATeNILHOCTH, IPHOOPETEHHOTO IPU
n3yuenuu kypca ¢usuxu 10 — 11 kitaccos

7.1

Hroro no pazaeny
PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12
12

16
16

15

15
10
170

16

16

https://m.edsoo.ru/RPXW8WN4N

https://m.edsoo.ru/EL9A1AJIF

https://m.edsoo.ru/P5SCGRX7IW

https://m.edsoo.ru/E6S5RY9IXLB



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




HOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne

T
i eMa ypoka

®duszuka — pyHaaMeHTaIbHas HayKa o
npupoe

Hayunblil MeTO IO3HAHUS U METO]IBI
ucclieoBaHusl (pU3MYeCKUX SBICHUMN
DKCIIEpUMEHT U TeOpHsl B IPOLIECCE TO3HAHUS
npuposl. HaGutoieHre u 3KCriepyuMeHT B
busnke

CrniocoObl n3MepeHus: GU3NUECKUX BEINYUH

AOCOII0THAS ¥ OTHOCUTENbHASI IOTPEIIHOCTH
U3MepeHui (PU3NUECKUX BEIUYHH

MogenupoBanue B pusuke. Poiab u Mmecto
¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKON
NEeATEIbHOCTH JIFOAEH

MexaHn4deckoe JBHKEHHUE. CucreMa orcuera.

OTHOCUTETLHOCTh MEXaHHISCKOTO JABUIXCHUA.

HpHMa}I n 06paTHa51 3aJa4Yud MCXaHUKH

Paaunyc-BekTop MaTepHaabHONU TOUYKH, €T0
IIPOEKIIMH Ha OCH KoopAUHAT. Tpaekropus.
Ilepememenue. Ckopoctb. MIX npoekiuu Ha
OCH KOOpJMHAT

PaBHOMEpHOE NPAMOIIMHENHOE IBUKEHUE.

KoaudecTBO 4acoB

Bcero

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edsoo0.ru/4GD12L.71X

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

https://m.edsoo.ru/RV2VFFEZL6

https://m.edsoo.ru/BKMS7EY Q05

https://m.edso0.ru/K3LQI3CFT

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

https://m.edsoo.ru/QUQYCWDZP

https://m.edsoo.ru/PEU6JZ20QE

https://m.edsoo.ru/ZNKXPSMEF



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
https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
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I'paduueckoe onucanne paBHOMEPHOTO
MPSAMOJIMHENHOTO IBUKEHUS

CrnosxeHue nepeMeeHuil 1 CKOpocTe.
Pewenne 3anau

HepaBnomepHoe nuxeHrne. MraoBeHHast
CKOpOCTb. Yckopenue. [Ipsamoinnueitnoe
ABHUIKCHUC C IMTOCTOAHHBIM YCKOPCHUCM

I'paduueckoe onrcanue NpSMOIUHEHHOTO
JBMKEHUS C TOCTOSIHHBIM YCKOPEHUEM

CBoOoaHoe majgeHue. Y CKOPEeHHUE CBOOOIHOTO
najieHus. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHHU U UX rpauxu

JIBu>keHue Tesna, OpOIIEHHOT O MOJT YIJIOM K
TOPU30HTY

KpuBonmHeliHoe aBuxkenue. J[BH>keHUE Mo
OKPYKHOCTH. YTJIOBas U JINHEWHAS CKOPOCTb.
[Tepuon u yacrota. LleHTpOCTpEMUTEIIBHOE U
IIOJIHOE YCKOPEHUE

KonTponbhas padota no reme "Kunematnka"
IIepBo1ii™ 3akoH HeroToHa. IHEpunansHbIe
cuctemsl orcuéra. [Ipuniun
oTHocutenbHOCTH I'anunes. HennepuuansHbie
CUCTEMBI OTCUETA

Cuna. PaBHozelicTByrOIIas cuiia. Bropoit
3akoH Herotona. Macca

B3aumogeicteue tei. TpeTuit 3aKkoH
HerotoHa

[Tpuniun cynepno3unuu cui. Pemenue 3anaq

https://m.edsoo.ru/YKQTORS20

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVYXC8JD

https://m.edsoo.ru/W6B8TSPKM

https://m.edso00.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

https://m.edsoo.ru/8FO42H1L.2

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

https://m.edsoo.ru/NAD4VZADH

https://m.edsoo.ru/MQI163A50



https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1
https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM
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
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32

Ha IpUMEHeHue 3aKoHOB HproToHa

3aKOH BCEMUPHOTO TATOTCHUS.
OKBUBaJIEHTHOCTb TPaBUTALIMOHHOMN 1
WHEPTHON MacChl

Cwuiia TSDKECTH M YCKOpPEHHE CBOOOTHOTO
MaJgcHUS

HBI/I)KeHI/IC HeOECHBIX TEJI U UX
HNCKYCCTBCHHBIX CITYTHUKOB. HepBaa
KOCMHYCCKAA CKOPOCTh. 3aKOoHEBI Kermepa

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

Cuna tpenus. [Ipupona u BUIbI CUI TPEHUSL.
JIBU>KEHUE B )KUIKOCTH U ra3e ¢ y4ETOM CHIIbI
COIIPOTHUBIIEHUS CPEJIBI

Hasnenune. ['napocraTudeckoe JaBlIeHUE.
Cuna Apxumena

AbcoimotHo TBepAoe Teno. [loctynarensHoe u
BpalllaTelbHOE ABH)KEHHUE TBEPJIOTO Tela
MOMEHT CHJIBI OTHOCUTEIIBHO OCH BPALLEHUS.
[Tireuo cuibl

CrnosxeHue cuil, IPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TskecT Tena. Y cinoBus
paBHOBECHSI TBEPIOTO Tena. Buabl paBHOBeCHs
Pemrenue 3amau

KonrtponsHas pabota o teme "/lunamuka.
Crartuka TBEpnoro tena'

I/IMHyJ'ILC MaTCpI/IaJIBHOP'I TOYKH, CUCTCMBI
MaTCpHaJIbHBIX TOYCK. HGHTp MacC CUCTEMBI
MaTCpHaJIbHBIX TOYCK. TeopeMa O IBHKCHHH

https://m.edsoo.ru/AE40LUZYB

https://m.edsoo.ru/36LBC4ZQJ

https://m.edsoo.ru/F756 CAPFB

https://m.edsoo.ru/RVV3SSW081

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCO?2

https://m.edsoo.ru/UVIUYVE7Y

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/\VFOEBA878

https://m.edso0.ru/Q3QEPZXMR

https://m.edsoo.ru/41IHS90LZD

https://m.edsoo.ru/3SPBMZ3HI|I



https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
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
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LIEHTPa Macc

MMiysibe CHIIBI 1 M3MEHEHUE UMITYJIbCA Tela.
3aKOH COXpaHeHus uMIlysbca. PeakTuBHOE
JBI)KEHUE

MomeHT HUMITYJIbCa MaTCpI/IaJIBHOﬁ TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTA
HUMITYJIbCa B ICHTPAJIBHBIX ITOJIAX

Pemenue 3agau

Pabora cuiibl Ha MajIOM U Ha KOHEYHOM
nepemereHnn. ['padpudeckoe npeacraBieHne
paboThl cuibl. MOIIHOCTE CHIIBI

Kunernueckas sneprus. Teopema 00
N3MEHEHUN KHHETHUECKOMU SHEPTIUn
MaTepUuaIbHOU TOUKU

[ToTeHnmanpHble U HETOTEHIINATIBHBIE CUIIBI.
ITorenuumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb

Tpetbst kocMuyeckast ckopocThb. CBsi3b pabOThI
HENOTEHLNAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHUS MEXaHUYECKOW FHEPTUn

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyim a1 uaeanbHOU
KUIAKOCTU

KonrtponsHas pabota 1o reme "3aKoHbI
COXpaHEHUs B MEXaHUKe"

PazBuTune npeacraBieHuii 0 npupoie
Term1oThl. OcHoBHBIE TO0KeHUsT MKT.

https://m.edsoo.ru/INJW80116

https://m.edsoo.ru/CHS9DBRA4I

https://m.edso0.ru/224025Z26M

https://m.edsoo.ru/B7N1YBPIN

https://m.edsoo.ru/N5SQCCI1EIM

https://m.edsoo.ru/BHTO9W4CQ

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

https://m.edsoo.ru/OIC610G5F

https://m.edsoo.ru/SO90PC322

https://m.edso0.ru/0ZTXY71SW



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
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
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Huddysus. BpoyHoBCcKOE NBIKEHHE

CrtpoeHnue ra3000pa3HbIX, JKUJKUX U TBEPIBIX
Tes. XapakTep JIBHKECHUS U B3aUMOJICHCTBHS
YaCcTHUL BELIECTBA

Macca u pazMepsl MOJIEKYJ (aTOMOB).
KommuectBo BemectBa. IlocTostHHAs
ABoraapo

Temneparypa. TennoBoe paBHoBecue. [lkana
Lenbcus

Pemenue 3agau
Wneansubiii raz. I'a30BbIe 3aKOHEI

YpasHenue Menaeneesa-Knaneipona.
Pewmenne 3anau

AbcomtoTHas TeMrieparypa. 3akoH JlanbToHa

W3omporneccsl B uAcaIbHOM rase ¢
IIOCTOSIHHBIM KOJINYECTBOM BEILIECTBA
I'paduueckoe npencTaBieHNe H30MPOLECCOB:
n30TepMa, H30Xopa, u3odapa

OcHoBHoe ypaBHeHne MKT

Pemrenue 3amau

CBs3b a0COIOTHOM TeMIepaTypbl
TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEM
KMHETUYECKOM SHEPIHEN TOCTYNaTeIbHOTO
TEIJIOBOT'O IBMXKEHUS €€ YacTHUIL

O0001IeHMEe U cucTeMaTU3alus 3HAHUU 110
Teme "OcuoBsl MKT"

KontponbHas padora o reme "OCHOBBI
MKT"

https://m.edsoo.ru/UX8FMV2CU

https://m.edsoo.ru/5SFCL7ZUUO

https://m.edsoo.ru/SDOFUFGIL

https://m.edsoo.ru/EGRV58D9F

https://m.edsoo0.ru/01M0XOV4B

https://m.edsoo.ru/7TRAZ800M4

https://m.edso0.ru/27RGL3V1G

https://m.edsoo.ru/UQ9SUVODW

https://m.edsoo.ru/W1HC88PJ4

https://m.edso0.ru/E65TLSWXG

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

https://m.edsoo.ru/N6ETZ0LDZ

https://m.edsoo.ru/EDM5ZTZCY

https://m.edso0.ru/LTSZA1JQ7



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
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
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TepMonnHaMuyeckas cuctema. 3agaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
Breminue u BHyTpeHHUE TapaMeTpPBI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHMSI BEJIMYMH, ONUCHIBAIOIIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

Hy.J'IeBOG Ha4aJl0 TCpMOANHAMHKHU.
CaMOHpOI/ISBOHBHaﬂ peiaaKkcanusa T[[ CHCTCMbI
K TCIIJIOBOMY PaBHOBCCHIO

Mojenp naeanbHOro ra3a B TEpMOJIMHAMUKE.
VYcinoBus TPUMEHUMOCTH 3TOM MOAEIHN

VYpaBHenue Menaeneesa-Knaneiipona u
BBIPA)KCHUE JIJI1 BHYTPEHHEN SHEPTUU

Bripaxkenue 11t BHyTpeHHEH dSHEPTHH
OJTHOATOMHOTO HJICATBHOTO Ta3a.
KBazucraTnueckue U HeCTaTUYECKHE
TIPOIIECCHI

DneMeHTapHasi paboTa B TEPMOJIMHAMHUKE.
Brruncnenue paboTsl o rpaduky mpoiecca
Ha pV-nuarpamMmme

Tennonepenaya kak crmocod N3MEHEHHS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEPILLIEHHS PaOOTHI

KonBek1usi, TemIonpoBOIHOCTh, U3TYUCHUE
KommuectBo TemioTel. TermmoéMKOCTh Tea.
VY aenbHas U MOJISIPHAS TETUIOEMKOCTH
BeIeCTBa. Y IeNIbHAS TEIUIOTa CTOPAHUS
TOILJIBA

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

https://m.edsoo.ru/LY MWVLJIRP

https://m.edso0.ru/FOQVOQKQ8

https://m.edsoo.ru/TZJUGWSMZ

https://m.edsoo.ru/L1XUZJSC7

https://m.edsoo.ru/YHE1589A1

https://m.edsoo.ru/BDN5GEKP7

https://m.edsoo.ru/QM4T9ETS8

https://m.edsoo.ru/RQASBF905



https://m.edsoo.ru/4L636LXVZ
https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
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
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Pacuér xonu4yecTBa TEIIOTHI IIPH
Terionepeiaye

[Tonsarue 06 agunabaTaom nporecce. IlepBoii
3aKOH TEPMOJAMHAMUKHI

KonuyecTBo TemnoTs! u paboTa Kak Mephl

M3MEHeHUs BHyTpeHHen 3Hepruu T/] cucremsl

Bropoii 3ak0H TepMOIUHAMUKY JIJIsI
PAaBHOBECHBIX U HEPABHOBECHBIX ITPOIIECCOB.
HeoOpaTuMocTs IpUpOIHBIX MPOIIECCOB

[Tpuniune! aectBus TemnoBbix MamuH. KT

MaxkcumansHoe 3Hauenne KITJI[. Hukn Kapro
Pemenune 3agau

OKOJIOTMYECKHE aCIICKThI UCIOJIH30BaAHUS
TCIUIOBEIX JBUTaTeleH. TemnoBoe
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl

Pemenue 3agau

O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110
teme "Tepmoannamuka. TemnoBbie MalIuHbI"

KonTponbHas pabota mo Teme
"Tepmonunamuka. TernoBbie MalIMHbI"

[TapooGpazoBanue U KOHACHCAIIHA.
Hcnapenue u kurieHue. Y aenpHas TeraoTa
napooOpa3zoBaHUs

Haceimmennsie 1 HEeHACHITIICHHBIE TTAPHI.
KadecTtBeHHast 3aBUCUMOCTH TUIOTHOCTH H
JTABJICHUSI HACHIIIIEHHOTO 1Mapa OT
TEMIIEPaTyphl, UX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh

https://m.edsoo.ru/B4ANQ2B026

https://m.edsoo.ru/SQXBMXFYN

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

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

https://m.edsoo.ru/Z25PJPKKU

https://m.edso0.ru/QATFSEOKO

https://m.edso00.ru/0Q1IVD6XJT

https://m.edsoo.ru/ZIFEWQ2SV

https://m.edso0.ru/UYVV9T878

https://m.edsoo.ru/A6UQLWI1EB

https://m.edsoo.ru/X4AG7PJVJ

https://m.edsoo.ru/\W4505S1GQ

https://m.edsoo.ru/81I0XNZKD1



https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
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
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TCMIICPATYpPhbl KUIICHHA OT JaBJICHHA B
KHUAKOCTH

Brnaxxnocts Bo3yxa. AGCONIOTHAS U
OTHOCUTEJIbHAS BIIAYKHOCTh

Pemenue 3agau

TBépnoe Teno. Kpucraminyeckue u
amopHbie Tena. AHU30TPONHS CBOICTB
KpHUCTAJIJIOB

[1naBnenue u kpucTamIuzanus. Y qenbHas
teruiorta miaeneHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. Pactsokenue u
cxarue. Casur. Moayne FOnra. [Ipenen
yrnpyrux aedopmaruii

TenioBoe pacimupeHne KUAKoCcTeN 1 TBEPIBIX
TeJ. AHTapMOHU3M TETIOBBIX KoJeOaHui
YacTHI] BEUIECTBA

[Ipeo6pa3oBanue s3uepruu B (ha30BbIX
nepexoiax

VYpaBHeHHe TemIoBoro OanaHca

Pemrenue 3amau

IToBepxHOCTHOE HaTsKeHHE. Kanusipabie

siBJIEHUsI. J{aBieHue 1Mo MCKpUBJIEHHON
MOBEPXHOCTHIO KUAKOCTH. Popmyina Jlamaca
O06o001IeHNEe ¥ CHCTEMATH3alINs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIlIECTBA.
da3oBbIe IEPEXOABI"

KonTtponbHast pabota o reme "Arperarseie
coctosiHus BeniecTa. Da3zoBbie nmepexoanl"

https://m.edsoo.ru/QRONGWOZ8

https://m.edsoo.ru/PKAPBXZGT

https://m.edsoo.ru/YCMZ29JGZ

https://m.edsoo.ru/MWYH1C81KN

https://m.edsoo.ru/961UIDFRU

https://m.edsoo.ru/1RI17400Q0N

https://m.edsoo.ru/UUIQYTXYF

https://m.edso0.ru/5CV1KKTMW

https://m.edsoo.ru/2L7THENBQ2

https://m.edsoo.ru/Z9FYJNI4U

https://m.eds00.ru/V3TS29GT9

https://m.edsoo.ru/BTE57DDIP



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF
https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsia. [IBa Buaa
ANEKTPUICCKUX 3apsA10B. [[poBoaHHKH,
JUAJICKTPUKU U TIOTYTIPOBOTHUKH

DneMeHTapHBIN 3JIEKTPUUECKUN 3apsil. 3aKOH
COXPaHEHHMs IEKTPUUECKOrO 3apsiia

B3anmopencreue 3apsaaoB. Toueunsie 3apsabl.

3axon Kynona

Pemenune 3agau

DnekTpuyeckoe nose. Ero neficteue Ha
BJICKTPUYECKUE 3aPS /bl

Hanpsk€HHOCTD 3JIEKTPUYECKOTO MOJIS.
[TpoGHbIii 3apsi. JInHIH HAPSKEHHOCTH
anekTpuyeckoro nosst. OQHOPOHOE
JIEKTPUYECKOE T10JIE

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO
1oJsi. Pa3HOCTH MOTEHIIMATIOB U HANIPSKEHUE

IloTenumnanpHast SHEPTU: 3aps/ia B
QJICKTPOCTATUYCCKOM II0JIC. IloTennman
QJICKTPOCTATUYCCKOT'O TTOJIA

CBs13b HANPSHKEHHOCTU TOJIA U PA3HOCTH
MOTEHIMAJIOB JJISI 3JIEKTPOCTATUYECKOT O MOJIs
[IpuHUUMI Cyneprno3uuu IeKTPUYECKUX
oJiei

Pemrenue 3amau

[Tone Toueunoro 3apsina. [lone paBHOMEpHO
3apsHKEHHOU cepsl

[Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY

https://m.edsoo.ru/ESV10QRBVX

https://m.edso0.ru/QJTV6HK7Q

https://m.edsoo.ru/HM8AKQY47

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

https://m.edso0.ru/9KBCOFP9X

https://m.edsoo.ru/QJAHEFATR

https://m.edsoo.ru/YODNX8N9Z

https://m.edsoo.ru/SWNQFLP9Y

https://m.edsoo.ru/MWS1GYR4I3

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

https://m.edso0.ru/BGX3JCTAQ

https://m.edsoo.ru/L4L5W448T



https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q
https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y
https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
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wapa. [losie paBHOMEPHO 3apsSKEHHON
0ECKOHEYHOM TIIOCKOCTH

IIpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.
YcnoBue paBHOBECHS 3apsAI0B

JIMDIIEKTPUKHU U IIOJIYIIPOBOJHUKH B
JNIEKTPOCTATUYECKOM I10JI€

Konnencarop. D1nekTpo€MKOCTb
KOHJIEHCATOPa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCaTopa

HapaJ'IJ'IeJ'ILHOG COCAUMHCHUEC KOHACHCATOPOB

IlocienoBaTenbHOE COEMUHEHNE
KOHJICHCAaTOPOB

DHeprus 3apsHKEHHOT0 KOHJIEHcaTopa
Pemenue 3amau

JIBr>KeHUE 3apsSyKEHHOM YaCTULIBI B
OJIHOPOJHOM JIEKTPUYECKOM MOJIe

Pemrenue 3amau

O0o001IeHNEe ¥ CHCTEMATH3alINs 3HAHUH 10
TeMe "OeKTpudeckoe noie"
Kontponbnas padbora mo reme
"Onektpuueckoe noie"

Cwita Toka. ITocToOSHHBIN TOK. Y CIIOBUSA
CYIIIECTBOBAHUS ITIOCTOSTHHOTO
ANEKTPUUYECKOTO TOKA

Hcrounukn Toka. Hanpspkenne n 9/1C

3akoH OMa Uit y4acTKa LETH.
DIEKTPUYECKOE COMTPOTUBIICHHE

https://m.edsoo.ru/6GVP71B38

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

https://m.edsoo.ru/GHLGD83X7

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

https://m.edsoo.ru/OZ9EPI4LY

https://m.edsoo.ru/SW376XS21

https://m.edsoo.ru/NLHAFI8YY

https://m.edso0.ru/9PGVSYIWG

https://m.edsoo.ru/UXILUSMXW

https://m.edsoo.ru/QCIRPYCGA

https://m.edsoo.ru/WRQGZBRF7

https://m.edsoo.ru/L8LE4KUV5

https://m.edsoo.ru/RUFC4YTDO

https://m.edso0.ru/64VZXZ2GP



https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY
https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
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3aBUCHMOCTD COIMPOTUBJICHHUA OAHOPOAHOI'O
IIPOBOAHHKA OT €0 AJIMHBI U IJIOIIaan
MOMNEPCUYHOI0 CCUCHUSA

VY ienpHO€E CONPOTUBIIEHUE BEUIECTBA.
Pemenue 3agau

HOCHGHOB&TCJ’IBHOC, napajjI€JIbHOC,
CMCIIaHHOC COCAMHCHUC ITPOBOJHHUKOB

Pacuér pa3BeTBIEHHBIX TEKTPUUECKUX
nerneid. [IpaBuna Kupxroga

Pemenue 3agau

Pabora anmekrpudeckoro Toka. 3akoH J[koyms
—Jlenma

Pemenue 3agau

Mo1HOCTb 3JIEKTPUUECKOro ToKa. TernoBas
MOIIIHOCTb, BbIJIEJIsieMasi Ha pe3UCTOpe

Pemenue 3agau

O/1C u BHyTpeHHEE COTPOTUBIICHUE
HMCTOYHHUKA TOKA

3akon OMa 11 OJTHOM (3aMKHYTOH)
ANEKTPUUYECKON LIeTIn

Pemrenue 3amau

MOIIHOCTh UCTOYHHKA TOKa

Kopotkoe 3ambikanmne

KonneHncarop B 1ienu mocTOSIHHOTO TOKa
Pemenue 3amau

Pemenue 3agau mo reme "I1oCTOSIHHBIHI
ANEKTPUYECKUI TOK"

e

https://m.edsoo.ru/KE2FEN35X

https://m.edsoo.ru/Y4ZTZRZAI

https://m.edsoo.ru/VE37ERCK6

https://m.edsoo.ru/OQH1PIPRF

https://m.edsoo.ru/LXRB618PO

https://m.edsoo.ru/PLTTBZGPC

https://m.edsoo.ru/R6JHOGRY6

https://m.edsoo.ru/CONEPSIIH

https://m.edso0.ru/90KODG7HY

https://m.edsoo.ru/MGCEWIVUL

https://m.edsoo.ru/XQP3RIDK4

https://m.edsoo.ru/XDAVLS3JL

https://m.edsoo.ru/OWH205J0S

https://m.edsoo.ru/9WFHKYNVF

https://m.edso0.ru/52KZZJPDT

https://m.edsoo0.ru/5175121DC



https://m.edsoo.ru/KE2FEN35X
https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF
https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
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Pemrenue 3anau o teme "llocTostHHBIN
AJIEKTPUYECKUM TOK"

Pemtenue 3agad mo reme "I1oCTOSIHHBII
ANEKTpUYECKUI TOK"

O06o01IeHne U cucTeMaTU3alus 3HaHUH 110
teme "IloCcTOsHHBIN 31eKTpUuUecKuil TOK"

Kontponbnas padora o reme "[locTossHHBIN
AJIEKTPUYECKUM TOK"

DneKTpuuecKas MPOBOIUMOCTD PA3ITUYHBIX
BEIIECTB. DJIEKTPUUECKUN TOK B METalIax.
CBepXIpoBOIUMOCTh

DNeKTpUUECKUN TOK B paCTBOpAaX U paciiiaBax
ANEKTPOJIUTOB. 3akoHbl Papajest 11
IIEKTPOJIN3a

DneKkTpuYecKuil TOK B razax. [lma3zma
DneKTpUUYECKnl TOK B BakyyMme. BakyymHbie
puOOpEI

DNEKTPUUECKUI TOK B ITOIYIIPOBOJHUKAX
[TonynpoBoIHUKOBBIE TPUOOPHI

duzndeckuil MpakTUKyM 1o Teme "M3mepenne
CHJIBI TOKA U HaNPSKEHUS B LIETIH
IIOCTOSIHHOT'O TOKAa IIPU IMTOMOUIY aHAJIOTOBBIX
1 UG POBBIX U3MEPUTENBHBIX PHUOOPOB" UITU
"3HaKOMCTBO ¢ IM(PPOBOI TabopaTropueii mo
¢uzuke. [Ipumeps! u3mepenus Gpusnueckux
BEJIMYMH MTPU MOMOIIU KOMITbIOTEPHBIX
JaTYUKOB"

®u3nyecKuil mpakTUKyM 1o Teme "M3ydueHue

https://m.edsoo.ru/DX6SFSQ5I

https://m.edsoo.ru/K835E5INT

https://m.edsoo.ru/\WXUI1LRUC5

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

https://m.edsoo.ru/DV219CC72

https://m.edsoo.ru/36L9OKOEE

https://m.edsoo.ru/MEDWMLCJ6

https://m.edsoo.ru/HNIAJ5B73

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

https://m.edsoo.ru/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV

https://m.edsoo.ru/CN3FHCY83



https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6
https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
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HEPaBHOMEPHOTO JIBUKEHHUSI C LIEIIBIO
ONpeeIeHUsI MTHOBEHHOM cKopocTH"

duznyeckuil npakTukym 1o reme "M3mepenue
YCKOPEHUS TPU TIPSIMOTIMHEHHOM
PaBHOYCKOPEHHOM JIBMIKEHHMH 110 HAKJIIOHHOM
miockoct" unu "MccienoBanue 3aBUCHMOCTH
IIyTU OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JIBHOKCHUN"

duznyeckuil mpakTUKyMm 1o teme "M3mepenne
YCKOpPEHUsT CBOOOHOTO NaJACHUS" WIIN
"N3yueHue qBUKEHUS Tea, OPOLIEHHOTIO
TOPU30HTAJIBHO"

duznyeckuil npakTukyMm no teme "M3ydyenue
JIBVDKEHUS TEJIA IO OKPY>KHOCTH C IIOCTOSTHHOM
o MOoAYyJI0 ckopocThio" unn "HccnenoBanue
3aBUCHMOCTH ITepro/a 00paIieHus
KOHMUYECKOT0 MasiTHUKA OT ero napamerpoB"

duznyeckuil mpakTUKyMm 1o teme "M3mepenne
PaBHOJICMCTBYIOIIECH CUIIbI IPU IBUKEHUH
Opycka 1o HaKJIOHHOM IJIOCKOCTH" UITH
"IIpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BPEMEHU JIBUKEHUS OpyCKa M0 HAKJIOHHOMN
IJIOCKOCTH Ha 3a/laHHOE PacCTOSIHUE OT €ro
Maccel"

@u3nYeCcKUil NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIINX B IPYKUHE U PE3UHOBOM
obpasue, oT ux aedopmarun" unn "Uzydenue
JBUKCHMSI CHCTEMBI TEJI, CBSI3aHHBIX HUTBIO,

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

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

https://m.edsoo.ru/DY1D4C16J

https://m.edsoo0.ru/ZTOFG6J4U

https://m.edsoo.ru/UL391C40D



https://m.edsoo.ru/7OY40Y6I0
https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U
https://m.edsoo.ru/UL391C4QD
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MEPEKUHYTOM uepe3 JETKui 6110K"

du3nyecKuil NpakTUKyM 1o Teme "M3mepenue
ko3¢ duLreHTa TPeHUS 10 BETUYHHE YIIIOBOTO
kod(durmenta 3apucumoct Frp(N)" v
"UccnenoBanue ABMKEHUS OpycKa 1o
HaKJIOHHOM TIOCKOCTHU C IEPEMEHHBIM
kodpunmenToM TpeHus" wiu "M3yuenue
JBUKEHUSI TPy3a Ha Bally ¢ TpeHreM"

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycioBU paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIETO OCh BpalieHus "
niu "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacu€r cuin ynpyroctu" win "U3yuenue
YCTOMYUBOCTU TBEPAOTO TEJIA, UMEIOLLETO
TJI0IA b OTIOPHI"

duznyeckuil mpakTUKyMm 1o teme "M3mepenne
UMITyJIbCa TeJla 10 TOPMO3HOMY MyTH" WU
"U3mepeHue CuIIbl TATH, CKOPOCTH MOJIETH
AIEKTPOMOOUJISI ¥ MOIIIHOCTH CHJIBI TATH' UITH
"CpaBHEHHE NU3MEHEHUS UMITYJIbCa TeNa C
uMnyascoMm cuibl" uinm "HMecnenosanue
COXPAHEHHUS UMITYJIbCa IPU YIIPYTOM
B3auMozeiicteun" wim "M3mepenue
KMHETUYECKOW SHEPTUU TeJa 10 TOPMO3ZHOMY

"

yTH
®u3nueckuil NpakTUKyM 1o Teme "M3yuenne
U30TE€PMHUUYECKOro Ipolecca (pPeKOMEH10BaHO
UCTOJIb30BaHuE IU(POBOI TabopaTopun)"
niu "M3ydeHne n30XopHOro npouecca’ uim

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

https://m.edsoo0.ru/MI0OQT27R6

https://m.edsoo.ru/FZ0CNRGTA

https://m.edsoo.ru/T66K4CKZG



https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG
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"N3yuenue nzobapHoOro mnpoiecca" win
"I[IpoBepka ypaBHEHUS COCTOSHUS"

duznyeckuil mpakTUKyMm 1o Teme "M3mepenne
yEIbHON TEMIOEMKOCTH" UITH
"UccnenoBanue mpoliiecca OCThIBAaHUS
BemectBa" min "HMccaenoBanne aquadaTHOro
npouecca" uin "M3yueHne B3auMoCBA3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICHCTBUS U TEMIIEPATYpPbl KUTICHUS
JKUIKocren"

duznyeckuil mpakTUKyMm 1o teme "M3yuenue
3aKOHOMEPHOCTEN HCIapeHusl KUAKOCTeNH"
win "M3MepeHue yaeabHO TerIoThl
1aBsieHus Jbpaa" uin "M3yuenue cBONCTB
HachlEHHBIX napoB" win "M3mepenue
a0COJIIOTHON BJIaKHOCTH BO3/lyXa U OLIEHKA
Macchl IapoB B nomeneHun". zmepenue
KO3 pHIIMEeHTa TOBEPXHOCTHOTO HATSHKEHHS

Pu3nYecKuil IPaKTUKYM 110 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsHKEHHOI0 KOHAEHCATOpa B YJHEPIHIO
n3nydeHus ceeroauona” unm "Msydenue
MPOTEKaHUA TOKa B LIETH, COAEpKaAIIEH
KoHAeHcaTop" win "Pacnpenenenre pa3HOCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MOCJIEI0BATEIHLHOM COEIMHEHUU
KOH/IEHCaTOpoB"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue CMEITAaHHOIO COEIUHEHUS

https://m.edsoo.ru/PPBTS0U4D

https://m.edsoo.ru/0ZA5PMDO07

https://m.edsoo.ru/5BPTN1YZU

https://m.edsoo.ru/UAIS3VVKE



https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07
https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE
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pesuctopoB" unu "M3Mepenue yiaenabHOro
COMPOTHUBIICHHUS ITPOBOTHUKOB" UITH
"HccnemoBanue 3aBUCMMOCTH CHIIBI TOKA OT
HaIPsDKEHUS JUTS JIAMIThl HAKTUBaHUS "

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue anexkrponmsa" unn "M3mepenne
3aps/ia OJHOBAJIEHTHOTO MOHA'" WK
"UccnenoBanue 3aBUCUMOCTH COTPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIIepaTyphl" HIn
"CHsiTHE BOJBT-aMIIEPHON XapaAKTEPUCTUKU
aona”

PesepBHrlit ypok. O60011eHNE 1
CUCTEeMaTH3allusI 3HaHUH [0 TeMe
"Kunemaruka"

PesepBubiil ypok. O6006111eHIE 1
cucTeMaTu3aius 3HaHui no teme "Jlunamuka"

PesepBHbIit ypok. O6001IeHUE U
cucTeMaTu3alus 3HaHui o reme "CraTuka
TBEpAoro Tena"

PezepBHblit ypok. O60011eHNE U
cucTeEMaTH3allisl 3HAHUH 110 TeMeE ""3aKOHEI
COXpaHEHUs B MexaHUKe"

PesepBHelIit ypok. O6001IeHNE 1
cucTeMaTu3anus 3HaHui o TeMe "OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOH Teopun"

PeseprubIil ypok. O6001eHIE 1
CHCTEMAaTHU3aLMs 3HAHUH 10 TEME
"Tepmonunamuka. TernoBble MallIiHbI"

https://m.edsoo0.ru/72JJ3YC6L

https://m.edso0.ru/LQO93M5SQ

https://m.edso00.ru/S7TCS1UFMI

https://m.edsoo.ru/ XVUMKRX6N

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

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

https://m.edsoo.ru/IZZC67VF1



https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
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

167

168

169

170

PesepBHeIit ypok. O000IICHHE 1
CHCTEMAaTH3alMsl 3HAaHUH 10 TeMe
"ArperatHble COCTOSAHUS BeniecTBa. Pa3oBbie
nepexonl"

PesepBHelit ypok. O000IICHHE 1
cucTeMaTu3als 3HaHUH 10 TEME
"DnexkTpuueckoe mosue"

PesepBHeIil ypok. O000IICHHE 1
cucTeMaTHU3alus 3HaHUi 10 Teme
"IlocTOSIHHBIN 3JIEKTPUYECKU TOK"

PesepBHrlit ypok. O60011eHNE 1
cucTeMaTu3alus 3Hanui mo treme "Toku B
pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170 16

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

https://m.edsoo.ru/URWB5CULE

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

https://m.edsoo.ru/WZ02PRIG1



https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE
https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

Ne
n/u

10

11

12

Tema ypoka

B3aumopeiicTBie NOCTOSTHHBIX MAarHUTOB U
MIPOBOJHHUKOB C TOKOM. MarHuTHOE MOJe.
I'unoreza Amnepa

Bexrop MaruutHON nHAyKuu. Ilpuanmn
CyNEPNO3UIIMU MAarHUTHBIX TTosiel. JInauu
MAarHuTHOM MHIYKIIUU

MarauTHOE 10JIe POBOJHUKA C TOKOM.
OmbIT OpcTena

Cuna Amnepa, e€ HanpaBiIeHUE U MOJYJIb
Pemenue 3amau

[Ipumenenue 3akoHa Amnepa.
DneKTpOonu3MepUTENbHbIE TPUOOPHI

Cuna Jlopeniia, e€ HampaBJIeHUE U MOJTYJIb.
JIBro>keHue 3apsKEHHOM YacTULIBI B
OJTHOPOJTHOM MarHUTHOM I10JI€

Pemenue 3amau
Pa6ota cuier Jlopennia
Pemenue 3amau

MarHuTHOE 110JIe B BEILIECTBE.
deppoMarHeTukH, rnapa- u AMaMarHeTHKU
OcHoBHBIE CBOWCTBA (PePPOMATHETHKOB.
[Tpumenenue peppoMarHeTHKOB

KoaudecTBO 4acoB

Bcero

IMpakTnueckue
padoTsbI

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE pecypchl

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/FWURORSOE

https://m.edsoo.ru/MTHD23745

https://m.edsoo.ru/GH8JAPHBQ

https://m.edsoo.ru/\W7HGQOBK70

https://m.edsoo.ru/960J4E47D



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
https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D

13
14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

Pemenue 3aga4 mo reme "MaraurHoe nose"
Pemrenue 3amau no treme "MarautHoe nose"
SIBneHue PIEKTPOMarHUTHOM MHIYKIIUH.
[ToTrok BeKTOpa MAarHUTHOM MHIYKLIMU

O J1C unaykuuu

3aKOH JIEKTPOMAarHUTHOM MHYKIIUHI
®apajes

Buxpesoe sniektpuueckoe none. Tokn Oyko

SJIC uHAYKIMH B ABHXKYIUXCS
IIPOBOAHUKAX

Pemrenue 3amau
IIpaBuio Jlenna

I/IH,Z[YKTI/IBHOCTL. KaTYH_IKa HHAYKTUBHOCTHU B
OCIH ITOCTOSAHHOT'O TOKA

SAsnenue camonnaykuuu. I1C
CaMOMHTYKIIUU

DHeprusi MAarHUTHOTO TIOJIsI KaTYIIIKH C
TOKOM. DJIEKTPOMArHuTHOE IOJIe
Pemenue 3agau

O06o001IeHNEe ¥ CHCTEMATH3alINS 3HAHUH 110
Teme "DnekTpoarHamMuka

KonTponbHas pabora no reme
"JnekTpoauHaMuka"

Komnebatennuas cucrema. CBoOOIHEIE
koJnebanust. ['apmMoHnueckue Konebanms
KuneMaTtnueckoe ¥ THHAMHYECKOE
OITMCaHKE KOJIEOATEIbHBIX JBHKCHHI

https://m.edso0.ru/Q8JGTYNHT

https://m.edsoo.ru/MPCUALFIM

https://m.edsoo.ru/\V7BSKAUS89

https://m.edso0.ru/8TLELGTJZ

https://m.edsoo.ru/7TEOPOGAR3

https://m.edsoo.ru/IONVHO1INK

https://m.edsoo.ru/X0013RAA1

https://m.edso0.ru/ZZTUBO2GQ

https://m.edsoo.ru/GIRNARYL9

https://m.edso0.ru/37WBAJCTF

https://m.edsoo.ru/99CECGMBH

https://m.edso0.ru/PS4XRHOGS

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/\WZCM1SBLO

https://m.edsoo.ru/N9QLKI145Y

https://m.edsoo.ru/R7D8WGSTQ

https://m.edsoo.ru/GLUGM9A5P



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
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

30

31

32

33

34
35

36

37

38

39

40

41

DHepreTudeckoe onucanue. BeiBoj
JTUHAMHYECKOTO OITMCAHUS TAPMOHUYICCKUX
KOJIe0aHUH U3 UX YIHEPreTHIECKOTO U
KHHEMATHYECKOIO OITMCAHMS

Awmruntya u ¢asza KonedaHuit

[Tepuon u yactora kosnedbanwmii. [Tepuon
MAaJIBIX CBOOOIHBIX KOeOaHuNi
MareMaTthyeckoro MasTHuka. [lepuon
CcBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasITHHUKA

3aryxaromue koneOanus. BeiHyX)1eHHbIE
Kxonebanus. Pe3onanc

ABTOKOJIE0aHMS

Pemenue 3agau

Ypok-koupepenus "MexaHu4ueckue
KoJe0aHus B My3bIKaJIbHBIX HHCTPYMEHTAX'

O000I1IIEHNE ¥ cCUCTEMATH3AIINs 3HAHUH 110
TeMe "Mexannueckue Koiaeoanus"

DNeKTpOMarHUTHBIEC KOJIeOaHu .
KonebaTtenbHblil KOHTYD

®opmyina Tomcona. CBsI3b aMIUIUTY/IbI
3apsijia KOHAEHCAaTopa C aMILTUTYJ0U CHIIbI
TOKa B KOJIEOATEIbHOM KOHTYpE

3aKOH COXpaHEHUs SHEPTUH B UACATIBHOM
KoJe0aTeTbHOM KOHTYpE

3aTyxaroliue JIeKTPOMarHuTHhIE

KoJieOaHus1. BeIHYKIeHHbBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs

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

https://m.edsoo.ru/IRUHIPMT1

https://m.edsoo.ru/BUSUSUF04

https://m.edsoo.ru/TGTJTWAUOQ

https://m.edsoo.ru/BW1KOUGVP

https://m.edsoo.ru/XPWCJ9CPJ

https://m.edsoo.ru/DAYGBRUYJ

https://m.edsoo.ru/SV7MHCH10

https://m.edsoo.ru/H5B2WS8APN

https://m.edsoo.ru/RHGLVVKQ5

https://m.edsoo.ru/MMO1P2WQN

https://m.edsoo.ru/4AVHII3UMW



https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0
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

42

43

44

45

46
47

48

49

50

o1

52

53

54
55

56

[Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP
B LIETIA [TIEPEMEHHOTO TOKA

Karymka "HAYKTUBHOCTH B LIEIIU
IIEPEMEHHOI0 TOKa

3axoH OMma 1151 3JIEKTPUUECKOH LIenn
MIEPEMEHHOTO TOKa

MoIHOCTb NIEPEMEHHOTO TOKA.
AMIUINTYIHOE U ACUCTBYIOLIEE 3HAYCHHE
CHJIBI TOKA U HaNPsKEHUS

Pe3oHaHC B 35IeKTpUYECKOM LIeTH
Pemenue 3agau

NneanpHblii” TpanchopmaTop.
[IpousBocTBO, Mepeaaua u noTpedaeHue
IIEKTPUYECKON JHEPIUH

DKOJIOTHYECKHE PUCKU TIPU TPOU3BOJICTBE
3eKTpo3Heprun. KynbTypa ncronb30BaHus
JJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU

Pemenue 3agau
Pemrenue 3amau

O00011IeH1E U CUCTEMATH3aLMs 3HAHHUH 10
TeMe "DIeKTpOMarHuTHbIe KojebaHus"

MexaHU4YeCcKHe BOJIHEI. XapaKTepI/ICTI/IKI/I
MEXaHNYCCKHUX BOJIH

CBolCcTBa MEXaHUYIECKNX BOJTH

3ByK. XapakTEpUCTUKU 3BYKa
Wndpazsyk u ynbrpassyk. [llymosoe
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl

https://m.edso00.ru/OG6JOHTOD

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

https://m.edsoo.ru/P1FZDISQV

https://m.edsoo.ru/6P4CXH152

https://m.edsoo.ru/AY QWXESRA

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

https://m.edsoo.ru/F142U7UQR

https://m.edsoo.ru/UYDMJIDXZW

https://m.edsoo.ru/IR54QM6F2

https://m.edsoo.ru/7UFPFF3KK

https://m.edsoo.ru/I6YYY79EQ

https://m.edsoo.ru/OP6YANBXC

https://m.edso00.ru/4S5QXKBUX

https://m.edsoo.ru/UEH3ZVKKV

https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7
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
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60

61

62

63

64

65

66

67

68

Pemenue 3agau

BHGKTPOMaFHI/ITHBIC BOJIHBI. I/IsnyquHe
SJICKTPOMAardHuTHBIX BOJIH

9Hepr1/1;1 OJICKTPOMAardHuTHBIX BOJIH.
CpoiicTBa SJICKTPOMArdHMTHBIX BOJIH

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpumeHeHue 37eKTPOMarHUTHHIX BOJIH B
TEXHHUKE U OBITY

[IpuHIMIIBI paINOCBA3U U TEIEBUICHUSL.
Paguonokanus. D1eKTpOMarHuTHOE
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

KonTponbras padora o reme "Konebanus u
BOJIHBI"

Csert. 3aK0H IPSIMOJIMHEWHOTO
pacnpoCTpaHEHUs CBETA

Pemenue 3aga4d Ha IMPUMCHCHHUC 3dKOHA
HpHMOHHHCﬁHOFO PacnpoCTpaHCHUS CBETA

Ortpaxenue cera. [nockoe 3epkano.
Cdepuueckoe 3epkano

[Tpenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEIbHBIHN TTOKa3aTelb MPETOMIICHHS.
[TonHoe BHYTpeHHEE OTpaKEHUE.
[IpenenbHbINA yroa MOJTHOTO BHYTPEHHETO
OTpaKEHUSI

Pemenue 3ama4 Ha MpUMEHEHHE 3aKOHOB
OTpaXCHUA U MPEIIOMIICHHA CBETA

Xon nyder B mpusme. Jlucrnepcusi cBera.
CnoxHbIN cocTaB Oenoro csera. I[Ber

https://m.edsoo.ru/SWQQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6V5

https://m.edsoo.ru/RZ8BKEKVL

https://m.edsoo.ru/7TKCCHOBN5

https://m.edsoo.ru/NJT16HVEI

https://m.edsoo.ru/KSERDTMZWV

https://m.edsoo.ru/3H2Y L4RA4I

https://m.edsoo.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR

https://m.edsoo.ru/C4D3UDGG4

https://m.edsoo.ru/HYZWS63L2



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
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
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JInH3b1. DOKYCHOE PACCTOSAHUE U
OINTUYECKasl CUJIa JIMH3bI

[Toctpoenue n300pakeHU B TUH3AX U UX
cuCcTeMax. YBEJIMUCHNUE JIMH3EI

Pemenune 3amad Ha nocTpoeHue
M300paXKEHUH, TOTYyJaeMbIX C TOMOIIBIO
JIVH3

I'ma3 kak onruyeckas CucTema

Pemenue 3agau. Hpe,[[eJ'ILI MMPUMCHUMOCTH
FCOMeTqueCKOﬁ OIITHKH

CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS
Jucnepcus cBera
WnTepdepennus ceera

KOI‘epeHTHHe HCTOYHHUKH. Y CJIOBHUS
Ha6J'IIOI[eHI/I$I MaKCUMyYMOB U MUHUMYMOB

Pemenue 3anau
[Ipumenenue uHTEpPEpeHINU
Judpakius ceera

JudpakimonHas pemérka. Y cioBue
HaOJI0ICHNUS TJIaBHBIX MAKCUMYMOB

Pemenue 3amau

HOHepe‘{HOCTB CBCTOBBIX BOJIH.
Honsipmaum{ CBCTa

Pemrenue 3amau
CBeTOBBI€ SIBJIEHUSI B IPUPOJIE

O0001IeHMEe U cucTeMaTH3alus 3HAHUN 10
TeMe "Ontuka"

https://m.edso0.ru/SXWYEXTXM

https://m.edso0.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/1\V1JZOF05

https://m.edsoo.ru/ZQB6756 KE

https://m.edsoo.ru/HOXX3P5WN

https://m.edso0.ru/SX9F3FNP3

https://m.edsoo.ru/111ISQL6DM

https://m.edsoo.ru/KPOD2N63D

https://m.edso0.ru/\V7S3Y95TQ

https://m.edsoo.ru/LI6LZ3AWE

https://m.edsoo.ru/TWKJKW3NH

https://m.edsoo.ru/766EAF7DL

https://m.edsoo.ru/VJW9IR3ES

https://m.edso0.ru/ZQ1JZ7TMYC



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
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
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KonTponbHas pabota mo reme «OnTHKa

FpaHI/II_[BI IIPUMEHUMOCTHU KJ1aCCHYECKOM
MCXaHHUKH. 3aKOHBI QJICKTPOAMHAMHKHU U
IIPHUHIHUII OTHOCUTCIBbHOCTHU

[ToctynaTel criennanbHON TEOPUU
OTHOCHUTEJIbHOCTH

[IpocTpaHCcTBEHHO-BPEMEHHOW MHTEPBAJ.
[IpeobpaszoBanus Jlopenma. Ycinosue
NpUIMHHOCTH. OTHOCUTEIHHOCTD
OJIHOBPEMEHHOCTH. 3aMelJIEHuEe BpEMEHU U
COKpAILIEHUE JITTUHBI

9Hepr1/151 " UMITYJIbC peHHTHBHCTCKOﬁ
YaCTHUIbI

CBs13b Macchl C 3HEpPTUel U UMITYJIbCOM
PENATUBUCTCKON YaCTHUIIbI. DHEPT U MOKOs

PaBHOBECHOE TEMIIOBOE U3ITyYEHUE

3akoH cMeleHus Buna

I'mmoTe3a M. Ilmanka o kxBanTax. ®OTOHEI
DHeprus u UMIynbc GoToHa

®oroaddext. Onpitol A. I'. Cronerona.
3akonsl Gportorpdexra

VYpaBHenue DiHIITeHHA U1 PoTOdPdeEeKTa.
"Kpacnas rpanuna” pororddexra

Hasnenue ceeta. OnbiThl 1. H. JIeObenesa
BoimoBele cBOMCTBA YaCTHI]

Bounst ae bpoitns. [{nuna BoiHb! 1e bpoins
1 pa3Mephl 00JIACTH JIOKATU3AINH
JIBHDKYILEUCS] YaCTULIBI

https://m.edsoo.ru/MWMVM1ARQU

https://m.edso0.ru/GT085PL4Q

https://m.edsoo0.ru/S5VL5W7WK

https://m.edsoo.ru/7ZFTX1X84

https://m.edsoo.ru/GPUPD6117

https://m.edso0.ru/UOC7TGTFMG

https://m.edsoo.ru/YWVZA9QOH

https://m.edsoo.ru/R1JD6DWAM

https://m.edsoo.ru/RW82CY U89

https://m.edsoo0.ru/14SLL0OJ97

https://m.edsoo.ru/NM4VEIDIM

https://m.edsoo.ru/DOQYSU4GM

https://m.edsoo.ru/1746\VP412

https://m.edsoo.ru/UMEW9AOCE

https://m.edsoo.ru/MVA3A30ZQ



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
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
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KopnyckyJsipHO-BOJIHOBOM yaJli3M
Judpakius 37eKTpOHOB Ha KpHCTalIax
Crenuduka n3MepeHuit B MUKPOMHUPE.
CooTHo11eHNs HEONPEAEIEHHOCTEN
['eitzenbepra

Pemenue rpaduueckux 3amau

Pemenne pacu€rHbix 3a1a4

KonTponbHas padora mo remam: "OCHOBBI
CTO", "KopmyckysipHO-BOJIHOBOM
Tyanu3m"

OmLITHI 11O HCCICOAOBAHNIO CTPOCHUA aTOMa.

[Tnanerapuast Monens atroma Pesepdopaa
IToctynarer bopa

Bunel cnektpoB. CekTp ypoBHEH 3HEPTHU
aToMa BOZIOpPOAA

CHoHTaHHOE U BBIHYXXACHHOC U3JTYYCHUC
CB€Ta

Jlazep

Hyxnonnas monens siapa I'eiizenOepra-
MBaHeHKo. 3aps1 1 MacCOBOE YUCIIO sIpa.
N3otomnsl. PagroakTuBHOCT

3aKOH pagroaKTUBHOIO pacnana. CpoiicTBa
HMOHU3UPYIOLIETO U3ITy4eHUs. BiusHue
PaaMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Jo3umerpust

DHeprus CBs3U HYKJIOHOB B sJipe. S nepHbie

cunbl. Jledekt Maccrl siapa. SnepHbie
peakuuu. Snepusie peakropsl. [IpoGiemsl

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

https://m.edsoo.ru/XH242PNOK

https://m.edsoo.ru/BMLQCWUG6S

https://m.edsoo.ru/D207BTWDJ

https://m.edsoo.ru/ZUBH25VJIV

https://m.edsoo.ru/U4HQ8CZ90

https://m.edsoo.ru/SMMRTGFK1

https://m.edsoo.ru/SWV5SUN8J

https://m.edsoo.ru/T6T3FTOQ6Y

https://m.edsoo.ru/WJ95LAO0P

https://m.edsoo.ru/CAG7KBIQ7

https://m.edsoo.ru/JGIMALCVV

https://m.edsoo.ru/8QM2PG4JI1

https://m.edsoo.ru/YOQ4MRH2H



https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S
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
https://m.edsoo.ru/YOQ4MRH2H
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YIIPABIIIEMOTrO TEPMOSAEPHOIO CUHTE3A.

DKOJIOTHYECKHUE aCIIEKThI Pa3BUTHUA ﬂI[epHOfI

SHEPreTUKHU

MeTobl perucTpaluyuy U UCCIeA0BaHUs
3JIEMEHTapHbIX YacTull. OyHIaMeHTaJIbHbIE
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [IpencraBnenue o CtanaapTHOM
Mozenu. KBapk-IiItooHHas MOJENb aipOHOB

®usuka 3a npenenamu CtaHapTHON

Mozenu. TémHas maTepus U TEMHas SHEPrUsl.

EnuncTBO DM3nveckoit KapTHHBI MUPa

Oransl pa3BUTHSI aCTPOHOMUU. 3HAUEHUE
aCTPOHOMHUU

[TpuMeHUMOCTh 3aKOHOB (PU3UKU IS
00BSICHEHUS TPUPOJIbI KOCMHUUECKHUX
00BEKTOB. MeTO bl ACTPOHOMHYECKHUX
HCCIEIOBAaHUN

COBpCMeHHI)Ie OIITHYCCKHE TCIICCKOIIBI,
panmoTenecKonbl, BHEaTMOChepHas
ACTPOHOMHSI

Bun 3Bé3nH0T0 HeOa. Co3Be3nus, ipKue
3Bé3JII)I, IIJTAHETHI, UX BUIUMOC JIBHXCHUEC

Conneunas cucrema. Comrne. CoinHeunas
akTUBHOCTb. MicTounuk sHeprun ConHia u
3BE3]

3BE3/1bI, UX OCHOBHBIEC XaPAKTEPUCTUKH.
JnarpamMma "CrieKTpanabHBIN KIace —
CBETHUMOCTE"

https://m.edsoo.ru/AEJHULHD5

https://m.edsoo.ru/A6IW5WE4Z

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE

https://m.edsoo.ru/TNSSKWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/AXHH46BIR



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
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
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3BC3I[BI TJIaBHO# I1OCIIEI0BATEIIFHOCTH

Buytpennee ctpoenue 38€371. CoBpeMEHHbIE
MPEACTABICHUS O IIPOUCXOKICHUU U
sBotrounu CoJiHIA U 3BE3/. DTallbl )KU3HU
3BE3]

Muneunsbiii [yt — Hamma ["anaktuka. Tumsl
ranakTuk. YEpHbIe ABIPHI B siApaxX rajlakTUK

Bcenennas. Pacuiupenue Beenennoit. 3akox
Xaob6ua. Teopust bonbroro B3peiBa.
PennkroBoe nsinyuenue

MacmrabHast cTpykTypa BeenenHoi.
Meraranaktuka

Hepeménnsie mpoOaemMbl aCTPOHOMUHI

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccneqoBaHue MarHUTHOTO TTOJIS
MOCTOSHHBIX MarHuToB' i "UccnemoBanue
CBOUCTB (peppOMarHeTUKOB" UM
"NccnemoBanue NeiCTBUS MOCTOSIHHOTO
Mar"urTa Ha paMKy ¢ TOKOM"

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue cunbel Amniepa" win "HU3yuenue
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA"
i "OnpeneneHne MarHuTHOM MHITYKITUU
Ha OCHOBE U3MepeHus cuiibl Amrepa”

@u3NYeCKUil IPAKTUKYM IO TEME
"HccnenoBaHue IBIEHUS 2JIEKTPOMArHUTHON
uHaykuuu" wnn "OnpeaeneHne HHIYKIUN
BUXPEBOI'O MAarHUTHOT'O MO

https://m.edsoo.ru/IF3STMPI01

https://m.edsoo.ru/Y3MJO6ZTY

https://m.edsoo.ru/PHTIFZRQV

https://m.edsoo.ru/UCGD0OBD7Y

https://m.edsoo.ru/XTCIKQGX4

https://m.edsoo.ru/WCAIUBA20Q

https://m.edsoo.ru/OJIEYJBSH

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

https://m.edso0.ru/6041U180D



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

133

134
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136

137
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140

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue siBJICHUS CAMOUMHIYKIIMK"
nu "COopKa MOEIIH JIEKTPOMAarHUTHOTO
reHeparopa"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
K0J1€0aHUI HUTSHOTO U IPY>KUHHOT'O
MasiTHUKOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue YHEPTUU B IPYKUHHOM
MasiTHUKE"

Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanne NepeMEHHOTO TOKa Yepe3
MOCIEA0BATEIILHO COSIUHEHHBIC
KOHJICHCATOp, KaTYIIKY U pe3UCTop" Win
"HUccnenoBanue pabOThl HCTOYHUKOB CBETA B
LeNA NEPEMEHHOTr0 TOKa"

duznyeckuil mpakTUKyMm o teme "M3yuenue
rapamMeTpoB 3BYKOBOW BOJTHBI"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune nokasareis MpenoMIIeHUs
crexna" nin "llonyyenue nzobpaxeHus B
CUCTEME U3 IIJIOCKOI0 3epKaja U JIUH3bI"

Pu3NYeCKUil NPAKTUKYM IO TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
*uakux uH3)" wim "N3mepenue GoxkycHOro
paccTOsHUS pacCEeUBAOLIUX JTUH3"

Du3NYECKU TPaKTUKYM I10 TEME

https://m.edsoo.ru/FENW63917S

https://m.edsoo.ru/GAXGUGIKA

https://m.edsoo.ru/SJISHWUJFI

https://m.edsoo.ru/LNOY8MGT9

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

https://m.edsoo.ru/PSFJZF82U

https://m.edso0.ru/Q0Q2UZ8N9

https://m.edsoo.ru/RIEYWY7CM



https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
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
https://m.edsoo.ru/R1EYWY7CM
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"HabOmonenue nudpakuuu, uHTEpHEepeHIInU
U noJisipu3anuu ceera'

@uU3NYECKU IPAKTUKYM 110 TEME

"OnpeneneHue UMITyJIbCa U SHEPTUU

PENATUBUCTCKUX YacTHII (110 poTorpadusm 1
TPEKOB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM

nosie)"

@uU3NYECKU IPAKTUKYM 110 TEME

"N3mepenue nocrosiHHoi [1nanka Ha ocHOBE

uccaenoBanus poroddpdexra” wim 1
"HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA

4yepe3 CBETOINO/ OT HalpsKEHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crieKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJa U U3MEpPEHUE
noctostHHOM Punbepra"

Pu3nYeCcKuil IPAKTUKYM 110 TEME

"HccnenoBanue paiuoakTUBHOIO (hOHA ¢

HCIIOJIb30BaHUEM JI03UMETpA" WiIn 1
"M3yueHue noriomeHus 0eTa-4acTuiy

aJIIOMUHUEM"

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmaronenus 38€30H0T0 Heba
HEBOOPYXEHHBIM TJIa30M C UCTIOIb30BAHHEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
OTIpe/IeTICHUS TTOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moixyuapus 1 sipkue
3B&3161" K "HaOmroqeHus B TEIIECKOIT

https://m.edsoo.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXONLN

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

https://m.edsoo.ru/C3HI5S5E4

https://m.edsoo.ru/PR4K00VZY



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
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JlyHbI, IUTAHET, TYMAHHOCTEMN U 3BE3THBIX
CKOIIJIeHHUI"

O06o001IeHre U CUCTEMATU3aIIMS 3HAHHA.
Poinb ¢pu3uku u acTpoHOMHH B
3KOHOMHYECKOM, TEXHOJIOTHUSCKOM,
COILIMAJILHOW M 3THYECKOH chepax
JEATEILHOCTH YeIOBEKA

O06o0muieHne u cucTeMaTH3aIys 3HAHUM.
Posnb 1 MecTO GU3MKU M ACTPOHOMHHU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O000111eHE U CUCTEMATH3aIlUs 3HAHUI.

Ponb ¢pusnueckoii Teopun B GopMUpOBaHUN

MIpe/ICTaBICHUI 0 PU3NYECKON KapTUHE

MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B

o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJCTABICHUN O IPHPOIE
O06o001Ienye ¥ cucTeMaTH3anus 3HaHUH 110
TeMme "Kunematuka"

O06001IeHrEe U cUCTEMATH3AIMs 3HAHUH 110
TeMme "Kunemarnka"

O00011IeH1E U CUCTEMATH3aLMs 3HAHHUH 10
teme "JIlnuHamuka"

O00011IeH1E U CUCTEMATH3aLMs 3HAHHUH 10
teme "Cratnka TBepaoro tema"
O0001IeHrEe U CUCTEMATH3AIMs 3HAHUH 110
TeMe "3aKOHBI COXpaHEHHS B MEXaHUKe"

O0001IeHrEe U CUCTEMATH3AIM 3HAHUN 110
Teme "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM

https://m.edsoo.ru/XABKPSEJ3

https://m.edso0.ru/G145HQT3W

https://m.edsoo.ru/AOX66XKGX

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

https://m.edsoo.ru/EOD18QXGW

https://m.edsoo.ru/VTOF4UOXU

https://m.edsoo.ru/ASCPSEJHX

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

https://m.edsoo.ru/JRCSWNXDH



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX
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
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160
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Teopuu”

O0600611eHre 1 cucTeMaTH3aIus 3HaHUH 110
teme "TepmonnHamuka. TenaoBbie
MaluHb!"

O060011eHrEe U cucTeMaTH3alus 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble epexo b

O000111eHE U CUCTEMATH3aIi 3HAHUHI 110
Teme "DnekTpuueckoe moie"

O06o0muIeHne 1 cucTeMaTu3alus 3HaHU 110
teMe "[locTosHHBIHN 2neKTpuyecKuii ToK"

O06o0meHne U cucTeMaTu3aus 3HaHUH 110
teMe "Toku B pa3inyHbIX cpepax”

O0001IeHMEe U cucTeMaTH3alus 3HAHUN 110
TeMe "Maruutaoe noie"

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHbIit ypok. O6001IeHUE U
CHCTEMATH3aIMs 3HAHUM 10 TEME
"Mexannyeckue Konedanus"

PesepBHrIit ypok. O6001IeHNE 1
CHCTEMaTH3alus 3HAaHUIA TI0 TeMe
"DneKTpoMarHuTHbIE KojeOaHus"

PesepBHblitl ypok. O6006111eHE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"MexaHUUYECKUE U 3JIEKTPOMArHUTHBIE
BOJIHBI"

https://m.edsoo.ru/10P456WQO8

https://m.edso0.ru/VVOTG69RUR

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

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

https://m.edsoo.ru/ESIK18H3F

https://m.edso0.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZLUR7

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

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JDEW35XXF



https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A
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
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OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

PesepBHeIit ypok. O6001IeHNE 1
cucTeMaTu3anus 3Haguii mo reMme "Onruka"

PesepBHeIit ypok. O000IICHHE 1
cucTeMaru3anus 3Hauui 1o reMe "OCHOBEI

CTO"

PesepBHbIil ypok. O6001eHIE 1
CUCTEeMAaTH3aIHsI 3HAHUH 110 TeMe
"KopnyckynsipHO-BOIHOBOM Jyanu3m"
PesepBHeIil ypok. O000IICHHE 1
cucTeMaTtu3aius 3Hanui no reme "dusznka
aroma"

PesepBHblit ypok. O60011eHUE U
cucTeMaTtu3aius 3Hanui no reme "dusznka
aTOMHOTO $I/Ipa ¥ SJIEMEHTapHBIX YacTHIL"

PesepBHelIit ypok. O60011IeHNE 1
cucTeMaTH3alys 3HaHuH 1o Teme
"OnemeHTh! acTpodu3uku”

170

https://m.edsoo.ru/MJILMATIT6

https://m.edsoo.ru/NB6V3ZB81

https://m.edso0.ru/3G6FJ3FFN

https://m.edsoo.ru/HGF8GQ8A5

https://m.edsoo0.ru/SRSUU1P8G

https://m.edso0.ru/GQDTDSIRQ

16


https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81
https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ

HHPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

10.1

10.2

10.3

10.4

10.5

10.6

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrpaMMbI CpeIHero oouero oopa3oBanus

JleMOHCTpHpOBATh HA MPHUMEPAX POJb U MECTO (U3UKU B (OPMUPOBAHUHU
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKU
Y TEXHOJIOTHH, B IPAKTUYECKON JEATEIbHOCTH JIIOJEH

Y4YuTBIBaTh TPaHUIBI TPUMEHEHHS W3YYEHHBIX (U3UYECKUX MOICTICH:
MaTepuaibHas TOYKa, HHepIuaibHas cucTeMa oTcuéTa, abCOIIOTHO TBEPAOE
TEJ0, UICATIbHBIN I'a3; MOJENIN CTPOEHUS ra30B, JKUJIKOCTEHW U TBEPABIX TEl,
TOYCYHBIN SNIEKTPUUECKHM 3aps/] — MpU pelieHuH GU3NIecKuX 3a1a4

PacrnioznaBath pu3uveckue sSBiIeHUs (TIPOLECCH) U OOBACHATh HX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJISIPHO-KUHETUUECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJWHAMUKHU: pPABHOMEPHOE U PaBHOYCKOPEHHOE
OpSAMOJIMHEHHOEe JIBUXKEHHE, CBOOOAHOE MaJeHHE TeJl, MABHXKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ten; Auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE KHUJKOCTEH U TBEPABIX Tel, U3MEHEHUEe 00bEMa Ten
OpU HarpeBaHWM (OXJIAXKJEHHH), TEIJIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJICHCAllUs, IJIaBJICHUEe, KpUCTAJUIU3alMsl, KUIIEHUE, BIaXKHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJIEHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEX]y MapaMeTpaMU COCTOSIHUSA Ia3a B U30MPOLECCax; AIEKTPU3ALUsS Tel,
B3aMMOJEICTBHE 3apsiI0B

OnuceBaTh MEXaHMYECKOE JBI)KEHHUE, UCIIONB3YsI (GU3UUECKUE BEIUYHHBIL:
KOOPJAMHATA, IIyTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHUE, Macca Tena, CUia,
UMIIYJIbC ~ T€Jla, KUHETUYECKas DHEpPrus, IOTCHIUAIbHAsA JHEPIHUs,
MexaHuuyeckas paboTa, MeXaHHYecKas MOUIHOCTh; NpU ONHCAHUU
MPAaBWIbHO TPAaKTOBaTh (PM3MYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, MX
0003HaYeHHs] U EIUHHIIBI, HAXOJUTh (DOPMYIIbI, CBSA3BIBAIOIIME JAHHYIO
(bu3MUeCKyI0 BETUUNHY C JPYTUMH BETMYMHAMU

OnuceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIEC SBICHUSA,
UCIONB3YS (hM3MUECKUE BETMUHMHBL: JaBJICHHUE rasa, Temreparypa, CpeaHss
KMHETHYeCKas SHEPTHUs Xa0THUYECKOT O JIBUKECHHUS MOJIEKYII,
CPEIHEKBAJpaTU4YHasl  CKOPOCTb  MOJIEKYJ],  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHS JHEprusi, pabora raza, KO3X(QQHUIMEHT MOJE3HOrO JCHCTBU
TEIUIOBOT'O JABHUraTeNsl; MPU OMMCAHUM MPAaBUIBHO TPAKTOBATH (PU3NUECKUN
CMBICJI UCHOJIb3YEMbIX BEIMYUH, WX O0O3HAYEHUS W €AMHUIBI, HAXOIUTh
(bopMyIbl, CBSI3BIBAIOLIUE JaHHYIO (U3MYECKYI0 BEJIUYHHY C JPYTUMU
BEIMYHHAM

OnuceBaThL HN3YYCHHBIC QJICKTPUYCCKUC CBOMCTBA BCUICCTBa u
ANEKTPUYECKUE SBICHUS (IIPOIIECCHI), UCTIONB3Ys (DU3UUCCKUE BEITUYHHBIL:



10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

AIIEKTPUYECKUN 3apsl, OJJIEKTPUYECKOE TIoJie, HAmpsLKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPU OMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nYeCKUil CMBICIT HCTIOIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBI;
yKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOLIUE JAHHYIO (DU3MYECKYI0 BEIUYHHY C
JIPYTHUMH BETMYMHAMU

aHAJIM3UPOBaTh (hprU3HUYECKHe NPOLECChl U ABJICHMS, HUCIONb3Ys (pu3nueckue
3aKOHbl M TNPUHIUIIBL: 3aKOH BceMHpHOro tsarorenus, I, II m III 3akonbl
HeroTOHa, 3aKOH COXPAaHEHUS MEXaHWYECKOW DHEPIMM, 3aKOH COXPAaHEHUS
UMIIyJIbCa, IPUHLUI CYNEPHO3ULMM CWI, IPHHLUI PaBHOIpPaBUSA
WHEPLHAIBHBIX CUCTEM OTCYETA; MOJEKYJIIPHO-KMHETHYECKYIO TEOPHIO
CTPOEHHUS BEILECTBA, IAa30BbIC 3aKOHBI, CBS3b CPEAHEH KHHETHYECKOU
DHEPTUU TEIUIOBOTO JIBMKCHHS MOJIEKYN C aOCOJIOTHOW TeMIepaTypow,
NEepBbIH 3aKOH TEPMOJMHAMHUKU; 3aKOH COXPAaHEHHUS 3JIEKTPUYECKOIO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuuaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHa, €ro MaTeMaTUYECKOE BBIPAKEHHE U YCIIOBUS (TPAaHHULIbI, 00IACTH)
IIPUMEHUMOCTH

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUH, NpUOOPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3inuyarh YCIOBHS HMX  0€30MIaCHOTO
HCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

BBINONHATE 3KCIEPUMEHTHI 110 HCCICIOBAHUI0 (U3NYCCKUX SIBICHHA U
MIPOIIECCOB C UCIIOJI30BAHUEM TMPSMBIX U KOCBEHHBIX U3MEPEHHUIA; PU ITOM
dbopmynupoBath npobiemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPHUMEHTa,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHUS, TPOBOJUTE OIIBIT
1 GOPMYITUPOBATH BHIBOIBI

OcymiecTBiIATh NMpsIMbIE U KOCBEHHBIE MU3MEPEHUs (PU3NYECKHX BEIMUYMH;
IPU 3TOM BbIOMpATh ONTHUMAJIbHBIN CIIOCOO M3MEpPEHHUs U HCIONIb30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3NYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpPOBATh  pe3ylbTaThl TOJYyYEHHOM  3aBUCUMOCTHU
bu3MYECKUX BENWYMH B BUAE TaONUIl U TpadUKOB, AENaTh BBIBOJBI IO
pe3ysbTaTaM HUCCIE0BaHUS

Cobmo1aTh mpaBmiia 0€30MacHOrO TPy/Aa MpU MPOBEISHUN UCCICTOBAHUHN B
pamMkax  y4eOHOTO  DJKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOM U
MPOEKTHOM JIeATETHHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1abopaTOpHOTO 000PYIOBAHUS

Pemarp pacuérHble 3amauu C SIBHO 3aJlaHHON (PU3UYECKONW MOJETBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITB; HA OCHOBE aHAlIM3a yCIOBHS
3aJjaui BBIOUPATh (PU3UYECKYIO MOJIEINb, BBLACIATh (PU3NYECKHE BETUYMHBI
u (GopMynbl, HEOOXOIUMBIE MJisi €€ pelIeHUs, TPOBOIUTH PACUETHI U
OIICHUBATH PEATBHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3UIECKON BETUIMHBI

Pemrate KauyeCTBEHHBIC 3aauu: BBICTpauBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LIETIOYKY PACCYXKIECHUNH C ONOpPOd Ha H3y4EHHBIC
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10.16

10.17

10.18
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111

11.2

11.3

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘ICCKI/IC SIBJICHUA

Hcnonb3oBaTe  MpU  peHIEHMH  y4yeOHBIX  3aJad  COBPEMEHHbIE
MHPOPMALIMOHHbIE  TEXHOJIOTMM s IOMCKA,  CTPYKTYpPUPOBaHUS,
UHTEpPOpPETAllMd ¥ TPEACTaBICHUS Y4YeOHOW U HAYYHO-TIOMYJISIPHON
uHpOpMaLUY, TOIYYEHHOW W3 PA3IUYHBIX HCTOYHHMKOB; KPUTHYECKU
aHAJTM3UPOBATH NOTYYaeMYI0 HH(POPMAIHIO

[TpuBoIUTH MpUMeEpPHI BKIIaZa POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3HMKE B MOBCEIHEBHOW KH3HH
s obecrieueHrss 0€30MACHOCTH TIPH  OOpalleHHH C MpuOoOpaMHu H
TEXHUYECKHMHU YCTPOMCTBAMU, JUIS COXPAaHCHHS 37J0POBbS U COOJIOJICHUS
HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH cpejie

PaGorate B rpymme C BBIIOJHEHUEM pA3IUYHBIX COLMATIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAlMOHAILHO PACHPEENATh 00SI3aHHOCTH U
IUTAHUPOBATh JESATEIIbHOCTh B HECTAaHAAPTHBIX CUTYallUAX, aJeKBAaTHO
OLICHMBATh BKJAJ KaXKIOrO0 M3 YYaCTHUKOB TPYIIbl B pELICHUE
paccMaTpuBaeMoi mpoOIeMbl

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI CpeIHero 00111ero 0opa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEpax poiib U MeCTO (U3MKH B (POPMUPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKH
U TEXHOJIOTMH, B IPAKTHYECKON NEATEIbHOCTH JIOJEH, LEIOCTHOCTh H
€IMHCTBO (PM3NYECKON KapTHHBI MUpa

VYuuTbiBaTh TpaHULBI MPUMEHEHHUS] H3YYEHHBIX (PU3UUYECKHX MOJeIeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsij, snepHas MOJECIb aroMa, HYKJIOHHasd
MO/IEJIb aTOMHOT'0 Si/ipa MPH peleHNH PU3NIeCcKHuX 3a1a4

Pacnio3naBath ¢u3nueckue sBieHus (Mporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKH M KBAHTOBOW (PHU3UKU: 3JEKTpUYECKas
MIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE NEeHCTBUS
TOKa, B3aUMOJIEUCTBHE MarHWTOB, 3JIEKTPOMarHUTHas MHAYKLHUA, AeHCTBHE
MarHUTHOTO TIOJIi Ha MPOBOJAHMK C TOKOM M JBHXKYIIMHCS 3apsin,
3JIEKTPOMAarHUTHbIE KoJIeOaHus u BOJIHBI, pSIMOJINHEHOE
pacrpoCcTpaHeHHE CBETa, OTPaXXKeHHE, MpesloMIIeHHe, HWHTepPepeHIIns,
Iudpakuus U MOJIApU3alMs CBETa, AUCIEPCUsl CBETa, (POTOIEKTPUUESCKUNA
s dekr (poroaddexT), cBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIEeKTpa  aToMa  BOJOPOAA,  €CTECTBEHHass U HCKYCCTBEHHas



11.4

11.5

11.6

11.7

11.8

11.9

11.10

pPaauoOaKTHBHOCTDb

OnuceiBaTh W3yYEHHBIC CBOWMCTBA BEIIECTBA (JICKTPUUYCCKHE, MarHUTHBIC,
ONTUYECKHE, JJICKTPUYECKYIO MPOBOJUMOCTh pa3jIMYHBIX Cpel) |
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pu3HUecKue
BEJIMYMHBI: AJICKTPUUYCCKUH 3apsi/, CHUIa TOKA, JIEKTPUIECKOE HAIPSHKCHHE,
AIIEKTPUYECKOE COMPOTUBIIEHUE, pa3HOCTh moreHnuanos, JJC, pabora
TOKAa, HWHIYKIMS MarHuTHOTO ToJiA, cuia Awmmnepa, cuia Jlopenia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJCKTPUYECKOTO ¥ MarHUTHOTO TIOJICH,
MEPUOJT U YacToTa KOJICOaHWH B KOJeOaTeIbHOM KOHTYpE, 3apsj M CHJa
TOKa B TIpoOIlecCe TapMOHHMYECKMX DJICKTPOMATHHTHBIX  KOJCOaHHIA,
(OKyCHOE pacCcTOSIHHE | ONTHYECKas CHia JIMH3BL, TPH OIMHCAHUH
NPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HUCIIOJIB3YEMbIX BEIWYHH, HX
0003HaueHHsI W EIMHHUIBI, YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOLINE TAHHYIO
(U3NYECKYIO BEJIMYUHY C IPYTUMH BETMUNHAMU

OnucelBaTh HM3y4yEHHBIE KBAHTOBBIE SBICHUS M IPOLECCHI, HCIOJIb3YS
¢u3nyecKkre BEIMYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
M YacTOTa CBETa, SHEPrusi M HMITYyJIbC (POTOHA, MEpPHOA IMOoJIypacmaja,
DHEPIUsl CBSA3M ATOMHBIX $J€p; NPU ONUCAHUU IPABUIBHO TPAaKTOBATh
($U3MIeCKU CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYCHUS U CIHHUIIBL;
yKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIINE JNAHHYIO (DPU3MUYECKYIO BEIHYMHY C
JPYTUMH BETMYMHAMU, BBIYUCIISTH 3HaUeHUE (PU3NYECKON BETMUHHBI

AHann3upoBath (U3NYECKHUE MPOLECCHI U SIBICHUS, UCIIONB3Ys (PU3NUECKHe
3aKOHBl M TPUHLUIBL: 3akoH OMa, 3aKOHBI TOCJIEI0BaTEIbHOTO U
NapaJuIeIbHOTO COEIMHEHUS IIPOBOIHUKOB, 3aKoH /[xoyinsa — Jlenua, 3akoH
ANIEKTPOMAarHUTHOW MHAYKLIHH, 3aKOH NPSAMOJIMHEWHOTO pacipOCTPaHEHUs
CBETa, 3aKOHBbI OTPa)KEHUs CBETA, 3aKOHBI IIPEJIOMIICHUSI CBETA, YPABHEHHUE
OnHiTeiiHa 11 QoTodpdexTa, 3aKOH COXpAaHEHHs DSHEPruM, 3aKOH
COXPaHEHMsI UMITyJIbCa, 3aKOH COXPAHEHUS DJIEKTPUYECKOIo 3apsijia, 3aKOH
COXpPaHEHMsI MAacCOBOIO 4YHCIa, MOCTYJNaThl bopa, 3aKOH pajlOaKTHUBHOIO
pacnaza; mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKoe  BBIpaKEHHE W ycloBUS  (TpaHMIbl,  00JacTH)
MIPUMEHUMOCTH

OHpCIICJ'IHTL HaIlpaBJICHUC BCKTOpa WHAYKIUA MAarouTHOI'O I10JIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHUJIbI HopeHua

CTpouTh U OINUCHIBATH W300paKEHHE, CO3AABAEMOE TIOCKUM 3EpKaJIoM,
TOHKOH JTUH30U

BrimonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)PI3H‘-I€CKI/IX SIBJICHUA U
MMponecCoOB C UCIIOJb30BAHUEM IIPAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpu 5TOM
dbopmynupoBath IpodiemMy (3a1ady) U THIOTE3y YYeOHOTO DKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO 000pYyI0BaHUS, IIPOBOIUTE OITBIT
U GOpPMyYIHUPOBATH BBHIBOBI

OcymiecTBiIsTh psSIMbIe M KOCBEHHBIE M3MEPECHUsST (PU3UYCCKUX BEIHUYUH,

IpU 3TOM BBIOMpPATh ONTHMAJbHBINH CHOCOO M3MEpPEHHsI U HCIOJIb30BaTh



1111

11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

M3BECTHBIE METO/IbI OIIEHKHU MOTPEUTHOCTEN U3MEPEHUI

HccnenoBath 3aBUCHMOCTH  (DU3MYECKUX BEIMYUH C HCIOJIB30BaHUEM
OPSMBIX W3MEPEHHI; IPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHPOBATH
pe3ybTaThl MOJYYCHHOH 3aBUCHUMOCTH (DM3MYECKHX BEIMYMH B BHUC
TabIuI ¥ rpaKOB, 1e1aTh BHIBOJIBI IO PE3YIIbTaTaM UCCIEIOBAHUS

CoOmronath paBuiia 6€301MacHOTO TPY/a MPH MPOBEICHUN UCCIICIOBAHHH B
paMKax  y4eOHOrO  OKCIIEPHMEHTa,  y4eOHO-HCCIICOBAaTEIbCKOH U
HpOCKTHOﬁ ACATCIIBHOCTU C UCITOJI30BAHUCM U3MCEPHUTCIIbHBIX yCTpOfICTB n
nabopaTopHOro 000pyA0BaHUS

Pemarp pacuérHble 3amaud C SIBHO 3a/laHHOM (PU3MYECKOH MOJENblo,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHANM3a yCIIOBHS
3aJjaud BBIOUPATH (PU3UUECKYIO MOJEIb, BELICTATh (DU3UYCCKHE BEITMIMHBI
u opmynbl, HeOOXomWMBIC I €€ pEIIeHUs, MPOBOAUTH PACUETBI U
OIICHUBATh PEATLHOCTD MOJYYEHHOTO 3HAUCHUST (PU3NICCKON BEITHUNHBI

Pemrats Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JIOTUYCCKH
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOfI Ha HU3YYCHHBbIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/IG SABJICHUA

Hcnonb3oBaTh  MpU  pelIEHMH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM  JJIs  [OMCKA,  CTPYKTYpPUpOBaHUS,
UHTEPOpPETAlMd W TPEJACTABICHUS Y4YeOHOW W HAYYHO-TIOMYJISIPHOU
uH(pOpMalLlMK, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHYECKU
aAHAJIM3UPOBATH MOJIy4aeMyt0 HH()OpMaIUIO

OOBSICHATh TPUHIMIBI JIEWCTBUS MAIUH, TPUOOPOB U TEXHUUECKHX
YCTPOMCTB;, pa3iuyaTh YyCIOBHs UX O€30MacHOr0 HCIOJIb30BaHUS B
OBCEIHEBHON KU3HU

[TpuBOIUTE IpUMEpPHI BKIIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B DPa3BUTHE HAayKHM, B OOBSICHEHHE IPOLECCOB OKPYKAIOLIEro MHUpPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonp30BaTh TEOpETUUECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KU3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHUMHU YCTPOMCTBAMU, Ui COXPAHEHHS 3I0POBbS M COONIOJCHUS
HOPM 3KOJIOTUYECKOTO NTOBEACHUSI B OKpYXKaIOIleH cpene

PaGorate B Tpymme C BBINOJHEHUEM pA3IUYHBIX COIMATBHBIX POJICH,
TUTAHUPOBATh PaOOTy TPYMIbI, PAMOHAIEHO PACIPEENITh 00SI3aHHOCTH U
IUTAHUPOBATh JEATENILHOCTh B HECTAaHAAPTHBIX CUTYallUsAX, aJeKBAaTHO
OIICHWBATh BKJIAQJ KAXKJIOTO W3 YYACTHUKOB TPYIIBl B pEHICHUE
paccMaTpuBaeMoii mpoOIeMbl
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12

211

212

2.13

214

2.15

2.1.6

2.1.7

®dusuka — Hayka o mnpupone. HaydHble MeTOmbI
MO3HAHUS OKpY»Karoliero Mmupa. Poib skcneprumenta
W TEOpUU B TMpollecce IO3HAHUSA TMPUPOMIBIL.
DKCrepuMeHT B pu3uke

MonenupoBanue ¢usnveckux  SABICHUH |
npoueccoB. Hayunble rumnotessl. ®Pusnyeckue
3aKOHBI W Teopuu. ['paHuIBl NpPUMEHUMOCTH
¢u3nyeckux 3akoHOB. IIpuHIMI COOTBETCTBHSL.
Ponb u wmecto Qusuku B  (QopMUpOBaHUU
COBPEMEHHOM  HAy4YHOM  KapTHHBI MHpa, B
IIPAKTUYECKON AESITEIbHOCTH JII0IEH

MEXAHUKA
KMHEMATUKA

Mexanuueckoe  aBwxkeHHe.  OTHOCHTEIBHOCTD
MexaHuuyeckoro JBrmxkeHus. Cucrema oTcuéra.
Tpaekropust

[lepemerienne, CKOpPOCTb  (CpelHssl  CKOpPOCTb,
MT'HOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepualIbHOM
TOYKH, UX TNPOEKIUU Ha OCHU CHUCTEMbI KOOpAMHAT.
CrnoskeHue nepeMeIeHnii 1 CI0)KEHNE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE IMPSAMOIMHENHOE
nBwkeHue. ['padukn 3aBUCUMOCTH  KOOpJHMHAT,
CKOpPOCTH, YCKOPEHHUS, IIyTH U IIepEeMEIICHUs
MaTepUalbHON TOYKH OT BPEMEHHU

CBoOoHOE ajeHue. Y CKopeHne CBOOOHOTO
naJIcHUs

Kpusonuneiinoe JBYDKEHUE. PaBHOMEpHOE
JBUXCHUEC MaTepI/IaJ'IBHOI\/’I TOYKH IIO OKPYKHOCTH.
VYri0Bast CKOpOCTh, JTUHENHAsA CKOPOCTh. llepron u
yacroTa. LleHTpocTpeMuTENbHOE YCKOPEHHE

TexHuueckue yCTpOWCTBa: CHUIAOMETP, IBUKEHUE
CHAapAJIOB, LIEMTHBIE M PEMEHHBIE NTepeIaun

[IpakTrueckue paboTel. M3MepeHne MIHOBEHHOM
ckopoctu. MccienoBaHue COOTHOIIEGHUS MEXAY



2.2

2.3

22.1

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

23.1

2.3.2
2.3.3

Iy TsIMH, IIPONICHHBIMU TEJIOM 3a
IIOCIIEIOBATENIbHBIE PABHBIC ITPOMEXYTKH BPEMEHHU
IIPY PaBHOYCKOPEHHOM JIB)KEHUM C HadaJlbHOU
CKOPOCTBIO, PaBHOW Hy0. 3yueHue IBUKCHUSA
IapUKa B BS3KOM JKUIAKOCTU. M3ydeHue NBUKCHUS
TeJa, OPOIIEHHOTO TOPU3OHTAIIBHO

JMHAMUMKA

IIpunun  otHocurensHocTH  ['amunes.  Ilepsbii
3akoH HprotoHa. IHEepuumanpHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cyneprno3uiuuu Cui

Bropoii 3akoH HproTOHa 1511 MaTepUAIbHON TOYKH B
uHepuuaibHoi cucreme otcuéta (MCO). Tpernii
3aK0H HbI0TOHA /1711 MaTepUaIbHBIX TOYEK

3aKkoH BCeMHUpPHOro TsAroTeHus. Cuiia TSKECTH.
[TepBas kocMuueckasi CKopocTh. Bec Tena

Cuiia ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Tpenue. Cuiia TpeHUS
CKOJIbKEHUsSI M cuiia TpeHus nokos. Kosddumuent
TpeHusi. Cuiia CONPOTUBIICHUS TIPU JBIKEHUH Tela
B JKHAJIKOCTH HJIU Ta3e

[MocrymarensHOEe W BpallaTelbHOE  JIBIKCHHUE
abCoOIOTHO TBEPOrO Tena

MoOMEHT CuiIbl OTHOCHUTEIBHO OCH  BpalICHHUS.
[Ineqo cunel. YcnoBust paBHOBECHS TBEPIOTO TEa B
NCoO

TexHu4eckue ycTpoucTBa: MOIUITHUKY, JBAKEHUE
HCKYCCTBEHHBIX CITYyTHUKOB

[Ipaktnyeckue paboTsl. M3yueHue JABHKEHMS
Opycka M0 HAaKJIOHHOHM IUIOCKOCTH TOJ JAEHCTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCUMOCTH CHI
YIPYroCTH, BO3HUKAOLIIMX B JeopMHpPyEeMOii
NpYyXHHE ¥ PE3WHOBOM 00paslie, OT BETUYMHBI UX
nedopmanuu. VccnenoBanue ycioBuil paBHOBECHS
TBEPOTO TeJa, UMEIOIIETO OCh BPAIIEHUS

3AKOHbI COXPAHEHUN A B MEXAHUKE

NmMmnynsc  MarepuanbHOM — TOYKH, CHCTEMBI
MaTepHUaIbHBIX TOUeK. IMIyabC cuiibl U M3MEHEHUe
HMITyJIbCa TeJla

3akoH coxpaHeHus umnyinsca B MCO. PeaktuBHOe
JBIOKEHUE

PaGora cuisl



3.1

234

2.3.5

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

MoHoCTh CHIIEI

Kunernueckass »9Heprus MaTepUaNbHOM  TOYKH.
TeopemMao KUHETUYECKON YHEPTUHN

[TorenunansHas sHeprus. [loreHnuanbHas sHEprus
yIpyro Je(OpMHUPOBAHHOM HPY>KUHBL
[ToTenunanpHas SHEPrus Tena BOJIMU3H MOBEPXHOCTH
3emim

HOTGHLII/IEUIBHBIG N HCIIOTCHHOHUAJIbHBIC CHUIJIBI. CBs3b
pa6OTI>I HECIMOTCHIMAJIbHBIX CHJI C HN3MCHCHUEM
MEXaHUYEeCKOM OHEpPIrunu CHUCTEMBI TCII. 3akoH
COXpPAaHCHUA MEXaHUYECKOM OHCPrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

TexHuueckue  yCTpOMCTBAa:  JBM)KEHHUE  PAKeT,
BOJOMET, KOIIEp, IPYKUHHBII MUCTOJIET
[IpakTuueckue padoTsl. 3ydeHne cBs3M CKOpOCTEi
Tel npu Heynpyrom ynape. MccnegoBaHue cBsizu
paboThl CHJIBI C UW3MEHEHHEM MEXaHMYeCKOU
SHEpPruH Tella

MOJIEKYJIAAPHAS ®U3UKA U TEPMOAMHAMUMKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

311

3.12

3.13

3.14

3.15

3.1.6

3.1.7

3.1.8

OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. BpOyHOBCKOE JBHKEHHE.
Hudbdysus. Xapakrep ABUKEHUS U B3aUMOCHCTBUSA
YaCTHUI] BELIECTBA

Mogenu CTpOe€HMS Ta30B, JKUAKOCTEH W TBEPIABIX
Tel U OOBSICHEHHE CBOICTB BEIECTBA HA OCHOBE
ITHUX MOJeIIeH

Macca MOJIEKYI. KonunuectBo BEIIECTBA.
[TocTostHHas ABoraapo

TenoBoe  paBHOBecue. Temmeparypa u €€
n3mepenue. [lkana remneparyp Lienscus

Mopnens uaeanpHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH HACATBHOIO
rasa

AblcomoTHas TemmepaTypa Kak Mepa CcpeaHei
KMHETHYECKOM DHEPrMM  TEIUIOBOTO  JBW)KCHHUS
yactul rasa. [lIkana remneparyp KenbsBuna
VYpaBuenne Knaneilpona — MenaeneeBa. 3akoH
JansToHa

I'azoBbIe 3aK0HBI. M30mponeccsl B HaeanbHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: HM30TEPMa,



3.1.9

3.1.10

3.21

3.2.2

3.2.3

3.24
3.2

3.2.5

3.2.6

3.2.7

3.2.8

n3oxopa, nzodapa

TexHUYECKUE YCTPOICTBA: TEPMOMETP, OapoMeTp
[IpakTuueckue padbotsl. i3MepeHne Macchl BO3Tyxa
B KJIacCCHOW KoMHate. MccimenoBaHue 3aBUCUMOCTH
MEXIy TMapaMeTpaMUh COCTOSIHUS Pa3peKeHHOIO
raza

OCHOBbI TEPMOJIMHAMUKU

TepmonnHamuueckas cucrema. BuyrtpeHHss
SHEPrusl TEPMOJUHAMHYECKON CHUCTEMBI U CIIOCOObI
€€ U3MCHEHHUS

KomuuectBo Temnotel u  pabora. BryTpeHHss
SHEPrusl OJHOATOMHOIO UJEAJIbHOTO Ta3a

Buner TEIJIONEepeIayuu: TEIJIONPOBOJHOCTb,
KOHBEKUMUA, HW3JIy4YyeHHe. TeIIoEMKOCTh  Tena.
VYnaeapHas  TEIUIOEMKOCTb  BemiecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

IlepBbii  3akoH TepmoauHaMuKu. [IpuMeHeHue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IIPOLIECCAM.
I'paduueckas uHTEpIIpeTays padoThl raza

TennoBble  MaIIUHBI. [IpuHiuner  pewcTBUs
TerioBbIXx MaimuH. [IpeoOpa3oBanusi SHepruu B
TerioBbIXx MammHax. Koadduiment mone3Horo
nevictBus (nanee — KIIJ1) rerutoBoii mammabl. [pkn
Kapno u ero KIIJI

Bropoit 3akon TtepmomuHamuku. HeobOpaTumocTh
MpOLECCOB B MNpupoje. TemioBble JIBUTATENU.
DKOJOTHYECKHEe MPOOIEMbI TETNIOIHEPTETUKH

Texuuyeckue YCTpOP’ICTBaZ ABUTATCIIb BHYTPCHHETO
CropaHus, OBITOBOM XOJIOANUJIbHUK, KOHIAUITUOHED

Ilpaktuyeckne pabotel.  M3mepenue  ynenbHOU
TETMIOEMKOCTH

ATPET'ATHBIE COCTOAHMA BEHIECBA. ®A30BbIE ITEPEXO/IbI

331

3.3 3.3.2

3.3.3

3.34

[TapooOpazoBanne u KoHmeHcanus. lcmapeHue u
KATICHWE. YJeTbHAs TeIIoTa IapooOpa3oBaHMSL.
3aBUCHMOCTh TeMITepaTyphbl KHIICHHUS OT JTaBJICHUS

AOCOII0THAS U OTHOCUTEIIbHAS BIIAYKHOCTh BO3yXa.
HacpimeHHbIH mnap

TBépnoe teno. Kpucramnuyeckue u amopdHbie
Tena. AHM30TPONNS CBOMCTB KpUCTAIUIOB. JKujkue
Kkpuctabsl. COBpeMEHHbBIE MaTEpHAIIbI

[lnaBnenue m xpucrayusauus. Y AelibHas TEIIOTa



4.1

4.2

3.3.5

3.3.6

3.3.7

411

412
413
414

415

416

4.1.7

418

4.19

4.1.10

miasneHus. Cyomumanus

VYpaBHeHue TemioBoro OanaHca

Texnuueckue YCTPOMCTBA: TUTCPOMETP U
IICUXPOMETP, KAJIIOPUMETP, TEXHOJIOTHH I10JTyYEHUs
COBPEMEHHBIX  MaTepuaJioB, B TOM  4YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH

[Ipaktiueckne paboTel. M3MepeHHne BIAXKHOCTH
BO37yXa

SJIEKTPOJJUHAMUKA

SJIEKTPOCTATUKA

OnexTpuzauus Teia. OJEKTpuueckuil 3apsa. Jsa
BUJIA DJICKTPHUYECKUX 3apsi/IOB

[IpoBOAHMKY, TUANIEKTPUKU U TTOTYIIPOBOAHUKH
3aKOH COXpaHEHMsI AIEKTPUUYECKOTr0 3apsaaa
B3aumogeiictBue 3apsioB. 3akon Kymnona

DneKTpudecKoe ToJe. Hanpsx€nnoctb
AJIEKTPUUYECKOTO TMoJIs. [IpUHIMIT CyNepro3nIHH.
JIvHUY HANTPSDKEHHOCTH DIIEKTPUYECKOTO TIOJIS
Pabora CHJI AJIEKTPOCTATUYECKOT O HOJISL.
[Torenunan. Pa3HOCTE NOTEHIIMAIOB

[IpoBOoAHUKHM W  JUINEKTPUKA B  IOCTOSHHOM
IEKTPUIECKOM noe. JlnanexTpudeckas
POHUIIAEMOCTb

OnextpoéMkocTh. KoHaeHcartop. neKTpoEMKOCTb
TUTOCKOTO KOHJIEHCATOpa. DHEPTus 3apsHKESHHOTO

KOHJACHCATOpa

TexHuueckue YCTPOﬁCTBaZ 9JICKTPOCKOII,
QJICKTPpOMETP, QJICKTPOCTATHUYCCKAA 3aluTa,
3a3€MJICHUC 3JICKTpOHpPI60pOB, KOHJCHCATOp,

KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTnueckue paboThI. H3mepenue
ANEKTPOEMKOCTH KOHEHCATOpa

OCTOSTHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2

4.2.3

424

CPEJIAX

YcnoBusa CYILIECTBOBaHUSA HOCTOSIHHOT'O
3JeKTpUdecKkoro Toka. Mlcrounuku Toka. Cuiia Toka.
IlocTosITHHBIN TOK

Hanpspkenne. 3akon Oma 11 ydacTka Lenu

DneKkTpudeckoe COIIPOTHUBIICHUE. VY nensHoe
COIIPOTHBIICHHUE BEIIECTBA

HOCJICI[OB&TGJILHOG, napajiieJibHOC, CMCIIaHHOC



4.2.5

4.2.6

4.2.7

4.2.8

429

4.2.10

4211

4212

4.2.13

4.2.14

11 KIIACC

Kon Konnposepsiemoro

pasaeiaa 3JIEMEHTAa
4

COCTMHECHHE MPOBOTHUKOB

Pabora snekrpuueckoro Toka. 3akoH JDkoyms —
Jlenna

MoMHOCTb NEKTPUIYECKOTO TOKA
anekTpoaBkymas cwia (mamee — DIJC) wu
BHYTPEHHEE COIPOTUBJIEHUE MCTOYHHMKA TOKa.
3aKoH Oma  gng  moJHOM (3aMKHYTOI)
anekTpuyeckoit nenu. Koporkoe 3ambikanue

DNEeKTpOHHAsE MPOBOJUMOCTh TBEPABIX METAJLJIOB.
3aBUCHUMOCTh  CONPOTHBJICHUS  METAJIOB  OT
TemMiiepaTypbl. CBEpXIIPOBOJUMOCTh

OnekTpudeckuii TOK B Bakyyme. (CBoiicTBa
JIEKTPOHHBIX ITYYKOB

[MonmynpoBoanuku. CoOcTBeHHass W MpUMECHas
IPOBOAMMOCTh IOJYHNPOBOAHUKOB. CBolcTBa P-N
nepexona. [lomynpoBogHIKOBBIE TPHOOPHI

DNeKTpUu4ecKui TOK B JIEKTPOJIUTAX.
DNEKTPOUTHYECKAs! JUCCOLMAIIHS. DICKTPOIN3
DnekTpuyeckuii Tok B razax. CaMOCTOSITEIIbHBIA U
HECaMOCTOSITENIbHBIN  pa3psn. Paznuunble  THIBI
CaMOCTOATENbHOTO pa3psaga. Monuus. [1nazma
TexHU4ecKue ycTpoicTBa: aMIIepMETpP, BOJBTMETP,
peocTar, HICTOYHUKH TOKA, 3JIEKTPOHArpeBaTEIbHbIC

npudopHl, 3JIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHUBIICHMS, BAKyyMHBIM JHOI,
TEPMHUCTOPHI " ¢boTope3ucTopsl,

HOJ'IyrIpOBOI[HHKOBLIfI AuoA, raJlbBaHUKa

[Ipaktnueckne pabGotbl. M3yueHwe CcMelIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC  uCTOYHMKA TOKa M €ro
BHYTPEHHETO COIIPOTHBIICHUS. HaGmonenue
JNIEKTPOIH3a

IIpoBepsieMble 3J1eMEHTHI COIEPKAHUS

SJIEKTPOJJUHAMUKA

MAT'HUTHOE IIOJIE. OJIEKTPOMAI'HUTHAA MHAY KA

4.3

431

ITocTossuabIe MAarHuTEL. Bzaumoneiicteue



5.1

4.3.2

4.3.3

434

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

43.11

4.3.12
4.3.13

4.3.14

4.3.15

IOCTOAHHBIX MarHuToB

MaruutHoe noje. BekTop MarHUTHOM HMHIYKIIUH.
[Ipuniun cynepno3uuuu. JIMHUM MarHUTHOMN
MHAYKIUU. KapTuHa JIMHUIA MarHUTHOM WHIYKUHH
I1OJIS IOCTOSIHHBIX MAarHUTOB

MarnutHoe moJie mpoBOJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO MNPSIMOTO TMPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJIHMKA, KATYIIKU C
TokoM. Onweir  DOpcrena.  BzaumopeiictBue
MIPOBOJIHUKOB C TOKOM

Cuna Amriepa, €€ MOyJIb U HallpaBJICHUE

Cuna Jlopenma, e€ MOIyJb | HalpaBJiCHHE.
JIBr>KeHUE 3apsKEHHOM YacTHIbl B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumnsl Jlopenia

SIBneHre ANEeKTPOMArHUTHON MHAYKIIUN

[ToTok BeKTOpa MarHUTHOW MHIYKIIMH

OJIC uHAyKuuMu. 3aKOH  AJIEKTPOMAarHUTHOU
nHaykunn Papanest

Buxpesoe snekrpuueckoe nose. 9J1C nHaykuuu B
MPOBOJHUKE, JBHXKYIIEMCS TOCTYNAaTelbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe

IIpaBuno Jlenua

NunyktuBHOCTh. SIBnenue camounaykuun. IJC
CaMOMHIYKIIUU

DHeprusi MarHUTHOTO TOJISl KaTYIIKU C TOKOM
DNeKTpOMarHuTHOE MoJjie

TexHUYecKne yCTpOMCTBA: MOCTOSTHHBIE MAarHUTHI,
ANIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYb
[Ipaktuueckue paboTel. M3yueHne MarHUTHOTO
MOJIsl KaTylIKA ¢ TOKOM. KccinenoBanue aencTBus
MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenoBanne  ABJIEHHS  3JIEKTPOMArHUTHOMN
WUHIYKIUH

KOJIEBAHUA 1 BOJIHBI

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.11

5.1.2
5.1.3

Komnebarennuast cucrema. CBoOOAHEIE KOJIEOAHMS.
I'apmonnueckue konebanus. Ilepuon, wyacroTa,
aMILTUTY/a ¥ (asza KosebaHmit

[Ipy>xvHHBIN MasATHUK. MaTeMaTUYECKU MassTHUK

YpaBHeHue FapMOHHUYECKHUX KoJIeOaHUH.



.14

5.15

5.16

5.1.7

518

5.19

5.1.10

5.1.11

5.1.12

Kunematnueckoen JUHaAMHYCCKOC OITMCaHUuEC
K0J1e0aTeJIbHOTO JBHXCHUSA

[IpeBpamieHue »HEpruM INOpH  TapMOHHUYECKUX
kosnebaHusax. CBA3b  aMIUIUTYAbl  KoseOaHUH
MCXO/IHOM BEJWYHMHBI C aMIUIUTYJaMH KoJeOaHul
€€ CKOpPOCTU U YCKOPEHMS

KonebarenbHbrii KOHTYP. CBoOoHbIC
9JIEKTPOMAarHUTHbIE Kole0aHMs B  HJIEAIBbHOM
Koyie0aTenbHOM  KOHTYype. AHAJOTHS  MEXIY
MEXaHUYECKUMHU U AIIEKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa

3aKOH COXpAaHEHMsI DHEPrud B  HJICAJTHLHOM
KoJ1e0aTeIbHOM KOHTYpE

Boinyx1eHHbIE MEXaHUYEeCKHe KoJieOaHusI.
Pe3onanc. Pe3oHancHas kpuBas. BbIHyXIEHHBIE
AJICKTPOMAarHUTHBIE KOJICOaHMS.

ITepemennblil Tok. CHHYCOUANIbHBIN IEPEMEHHBIH
TOK.

MOMHOCTh MEPEMEHHOTO TOKA. AMIUTMTYIHOE U
JICUCTBYIOILIEE 3HAYEHHUE CHIIBI TOKA M HAPSKCHUS

Tpancpopmarop. IlpousBoacTBo, mnepenaya u

notpebieHne NIEKTPUUECKON SHEPIUU.
OKOJIOTMYECKHE  PUCKM  IIPU  NPOU3BOJCTBE
IIEKTPUUECKON SHEPIUU. Kynbrypa

HCIIOJIB30BAHHUA JJICKTPOOHCPIrUn B HOBC@I{H@BHOI\/II
JKHN3HU

Texuuueckue yYCTpOUCTBA: celicmorpad,
JJIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

IIpakTnaeckue paboThI. HccnenoBanue
3aBHCHMOCTH ME€pHo/ia MaJIbIX KoJeOaHuM rpy3a Ha
HUTH OT JJIMHBI HUTM U Maccel TIpy3a.
HccnenoBanue IEpEeMEHHOIO TOKa B LENHM U3
[IOCJIEIOBATEIILHO COCAMHEHHBIX KOHJIEHCATOPA,
KaTyILIKU U Pe3UcTOpa

MEXAHMWMYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1
5.2

5.2.2
5.2.3

MexaHu4ueckue BOJIHBI, YCII0BUA
pacrpocTpaHeHHs.. [Tepuon. CkopocThb
pacnpocTpaHeHus U JyinHa BOJHBI. [lonepeunsie u
IMPOAOJIBbHBIC BOJTHBL
HuTepdepennus " T paxius
MEXaHUYECKUX BOJTH

3Byk. CkopocTts 3ByKa. ['pomkocTh 3ByKka. BricoTa



5.3

524

525

5.2.6

5.2.7

5.2.8

53.1

5.3.2

5.3.3

5.34

5.35

5.3.6

5.3.7

5.3.8

5.3.9

tToHa. TemOp 3ByKa

OJEeKTPOMarHUTHbIE BOJIHBL. YCIIOBUS U3Iy4EHUS
JIEKTPOMAarHuUTHBIX BOJIH. B3auMHas opueHTaunus
BeKTOpoB E, B 1 v B 351€eKTpOMarHUTHON BOJIHE B
BaKyyMe

CBoiicTBa 3JE€KTPOMArHUTHBIX BOJH: OTpPa)KE€HUE,
IpeIoMIIEHHE, HoJIspU3aLus, Iudpakuus,
unTepdepenys. CKOPOCTh  3JIEKTPOMArHUTHBIX
BOJIH

[[Ixanma 3MeKTPOMArHUTHBIX BOJH. [IpuMeHnenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[IpyHiMnel  pagvocBA3M M TEJIEBHUJICHUS.
Paguonokanus. DJIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

TexHuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JMATHOCTUKA B
TEXHUKE M MEIULHHE, pajap, PaguoNpUEMHUK,
TEJIEBU30p, aHTEHHA, TenedoH, CBU-neus

OIITUKA

[IpsMonuHeiiHoe  paclpocTpaHeHHe  CBeTa B
oaHOpoaHOM cpene. JIyu cBeta

OtpaxkeHue cBera. 3aKOHbl OTPaKEHUS CBETA.
[TocTpoenue n300pakeHH B MIIOCKOM 3epKajie

ITpenomnenne cBeTa. 3aKOHBI IPETOMIICHHS CBETA.
AOGCOTIOTHBIN MMOKa3aTeb MPEIOMICHUS

IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIN
yTOJI IOJIHOTO BHYTPEHHETO OTPaXKEHUS

Hucnepcus ceera. CloxHBIN cOCcTaB 0€10T0 CBETA.
IBer

CoOuparone M pacceuBaronive JUH3bL. ToHKas
nuH3a. POKYCHOE pacCTOsHUE U ONTUYECKas CUia
TOHKOM JuH3BL. [locTpoeHne wu300pakeHH B
cOOMpaloIMX U pacceuBaroux JuH3ax. Gopmyna
TOHKOW JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JINH301
[Ipenensr IIPUMEHUMOCTHU reOMETPUYECKON
ONTHUKHU

Nurtepdepennus ceeta. KorepeHTHbIE HCTOUHUKH.
YcnoBus HaAOJIFOIEHUS MaKCUMyMOB u
MUHUMYMOB B HMHTEp()EpPEHLIMOHHON KapTHHE OT
JIBYX CHH(a3HBIX KOTE€PEHTHBIX HCTOYHUKOB

Hudpakuuss cBeta. JudpakumonHas pemérka.



5.3.10

53.11

5.3.12

VYcnoBue HaOMIOACHUS TIaBHBIX MAaKCUMYMOB IpH
NaJCHUA  MOHOXPOMAaTHMYECKOro  CB€Ta  Ha
TU(PPaKIUOHHYIO PEIETKY

[Tonspuzanus ceera

Texnuueckue YCTpOMCTBA: OYKH, Iy1ma,
¢dortoanmapar, IIPOECKLIOHHBIN amnmapar,
MHUKpPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAs  OITHKA,
TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[IpakTrueckue paboThl. M3MmepeHne moka3aTess
HPETOMIICHUSL. HccnenoBanue CBOICTB
n3o0paxenuil B nuH3ax. Habmonenue aucnepcun
CcBETa

SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

6.1

6.2

6.3

6.4

711

7.1.2

7.1
7.1.3

7.14
7.1.5

7.1.6

7.2 7.2.1

7.2.2

I'panunbt PUMEHUMOCTH KJIACCUYECKOM
MexaHukd. [locTynarsl TeOpUM OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTh MOJYJISl CKOPOCTHM CBETa B
BaKyyMe, IPUHIIUIT OTHOCUTEIbHOCTH DWHIITEIHA

OTHOCHUTEIBLHOCTD OJTHOBPEMEHHOCTH.
3ame/JIeHe BpEMEHU U COKpAIlCHUE JUTMHBI
DHEprusi 1 UMIYJIbC CBOOOTHOMN YaCTHIIBI

CBs13p  Maccel € DSHEprued M UMIYJIbCOM
CBOOOMHOM YacCTHIIBI. DHEPrusi MOKosi CBOOOIHOM
YaCTHUIIBI

KBAHTOBAS ®U3UKA
BJIEMEHTbBI KBAHTOBOM OIITUKA

®otonbl. Dopmyna [lmanka cBsI3u dHEpruu
(¢hoToHa € ero 4yacToToil. DHEpPrus U HMITYIIbC
¢dbotoHa

OTtkpbiTHE U uccnenoBanue pororpdexra. OnbIThI
A.I'. Cronerona. 3akoHs! poTorddexTa

VYpaBHenne OuHmrTeliHa Uit QoTodddexTa.

«Kpacnas rpannna» ¢porosppexra
JaBneane ceera. OnbiTel I1.H. JleGenena

XMUMHYECKOE JIENCTBUE CBETA

Texauueckue YCTpPOMCTBA: (hOTODIEMEHT,
(dhoTomatunk, comHeuHas 6aTapesi, CBETOIHO/T

CTPOEHUE ATOMA

Mopnens aroma Tomcona. OnbiTel Pesepdopa mo
HCCIIEIOBAHUIO CTpOEeHUs aroMa. [Inanerapuas
MOJEJIb aTOMa

Ilocrynarsl bopa. WM3nydeHne U IOIIOLIEHUE



7.3

7.2.3

724

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

(GOTOHOB MpHU MEpexojie aToMa C OJHOTO YPOBHS
sHeprun Ha JApyrod. Buael crektpoB. Crextp
YPOBHEM 3HEPruu aToMa BOJOPOJa

BosiHoBBIE CcBOMcTBa yactul. Bonubl ne bpors.
KopmyckymnsapHo-BomHOBOH ayanusm. Jludpaxuus
3JIEKTPOHOB HA KpHUCTAJLIAX

CrnoHTaHHOE W BBIHYKICHHOE  M3JIy4YCHHE.
YcTpoiicTBO U IPpUHLKI pabOTHI Jlazepa

TexHuueckre yCTpONCTBA: CIIEKTPAIbHbIA aHAIU3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

IIpakTnueckue paboThL. Hab6monenue
JMHENYaToro creKkTpa

ATOMHOE AP0

MeTtob1 HaOIr0AeHUS u perucrpanuu

SJICMCHTAPHBIX YaCTHUI]

OTtkpeiTie paguoaktuBHOoCcTH. OnbITE Pesepdopaa
M0  ONpEACNICHUIO COCTaBa  PaTUOAKTUBHOTO
nsnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiusiHre palioakTHBHOCTH HA KHBHIC
OpTaHU3MBI

OTkpbiTHE mNpoTOHA U HehTpoHa. HyknoHHas
Mozenb snapa [eisenOepra — MBanenko. 3apsif
anpa. MaccoBoe unciio sapa. M3otomsl
Anbga-pacniaf. DJIEKTPOHHBIM M MO3UTPOHHBIN
Oera-pacma. [Namma-uznyuenue. 3aKoH
paZioaKkTUBHOIO pacmaja

DHeprusi CBSI31 HYKJIOHOB B siipe. SIIepHbIE CUJTBI.
HedexT macchl anpa

ﬂnepHHe pCaKkIuu. HGHCHI/IC " CUHTE3 41€p

SAnepubiii  peaktop. TepmosiiepHBIi  CHHTES.
[TpoGyieMbl U MEPCTIEKTUBBI SIEPHON SHEPTETUKH.
DKOJIOTMYECKHUE ACTIEKTHI SI€PHON SJHEPTETUKH

OneMeHTapHble YacTulbl. OTKPBITHE MO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHuueckne yCTpoOMCTBa: JIO3UMETP, Kamepa
Bunscona, siaepHslil peakTop, arToMHas 6omba
[Tpaktuyeckue paboTsl. VccrnemoBaHue TpPeKoOB
yacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

Bun 3Bé3mnHoro Heba. Co3Besnus, sipKUe 3BE3NBI,
IIJIaHCTHI, UX BUAUMOC IBUXKCHUC



8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

ConHeuHas cucrema. [lnaHeTbl 3eMHON TpYIIIBI.
[InaHeThI-TUTaHTBl U UX CIIYTHUKH, KapJIUKOBBIC
iadeTbl. Manble Tena COTHEYHON CUCTEMBI

Conane, ¢orocdhepa u armocdepa. ComHeuHas
AKTUBHOCTDH

Hctoununk sHeprun CosiHIa U 3BE3]

3BE3/IbI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,

CBCTHMOCTb, paauyc, TeMIiepaTypa, HuX
B3aUMOCBsA3b. /[narpaMma «CHeKTpaJIbHbIN KJIACC —
CBETUMOCTD . 3BE31bI [JIAaBHOU
IOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHUMOCTB) JUIST 3BE3 IJ1aBHOU
MIOCJIEIOBATEIILHOCTH

Buytpennee crpoenue 3B€31. CoBpeMEHHbIE
MPEACTABIICHUS O TMPOUCXOXKICHUU W DBOJIOIUHN
CoiHna ¥ 3B€31. DTalbl )KU3HU 3BE3]T

Mneunsiii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ['anaktuku, pacupeneneHue 3BE3 1, rasa
u ey, Ilonoxenune u nBuxkenue ConHua B
lanakTuke. Ilnockas u cdepuueckas moICHCTEMBI
lamakTuku

Tunsl ramakTuk. PaauoranakTMKH W KBas3apbl.
UeEpHble AbIPHI B AIpax TATAKTUK

Bcenennas. Pacmmmpenue Bceenennoil.  3akoH
Xab06na. Pa3deranue ranaktuk. Bo3pact u paanyc
Bcenennoni, teopus bonpmoro B3pbeiBa. Mojenb
«ropsiuer BeeneHHOI». PennkroBoe n3nydeHne

Macirabnas CTPYKTYpa Bcenennoti.
Meraranakruka. Hepeménnsie po0eMbl
aCTPOHOMMHU



HHPOBEPSEMBIE HA EI'D 10O PU3UKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBbI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Kon

NMpoBepPsieMOro
TpeOOBaHUSA

1

IIpoBepsiemble TPeGOBaHUsl K PeAMETHBIM pe3yJIbTATAM OCBOCHHSA
OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMBbI CpPeIHEro 0011ero
o0pa3oBaHus

CdopMUpoBaHHOCTh YMEHHH pacro3HaBaTh (U3UUYECKUE SIBICHUS

(npoueccm) H OOBICHITEH UX Ha OCHOBE HN3YUCHHBIX 3dKOHOB

Bnanenue OCHOBOIIOJararommuMn (bl/ISI/I‘lCCKI/IMI/I IIOHATHAMU n

BEJIMYMHAMU, XapaKTEPU3YIOIUMHU (PU3NYECKUE TPOLIECCHI

CdopMUpOBAaHHOCTh YMEHHH TPUMEHSATh 3aKOHBI KJIACCHYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uku u TEPMOIUHAMHUKH,
AJICKTPOJMHAMUKH, KBAaHTOBOH (DM3HMKH Ui aHAIM3a W OOBSICHCHHS
SIBIICHUH MHUKPOMHpA, MaKpOMHpPa W MeTraMupa, pa3jndaTh yCIOBHS
(rpaHuIbl, 00JaCTH) TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IIOHUMATh
BceoOMii xapakrep (yHIaMEHTAIbHBIX 3aKOHOB U OTPaHHMYEHHOCTH
WCIIONIb30BAaHUSI YaCTHBIX 3aKOHOB, aHAIM3HPOBATh (PH3UYECKUE
MPOIECChI,  HCIIOJIB3yS  OCHOBHBIC  TIOJIOKEHHWS,  3aKOHBI U

3aKOHOMCPHOCTH

ChopMUPOBaHHOCTh yYMEHHS pa3inyaTh YCJIOBUS MPUMEHUMOCTU

Mojienel pU3nYecKuX TeN U MPOLECCOB (SIBICHHI)

ChopMHpPOBAaHHOCT, yMEHHS peIIaTh pPAcuETHBIE 3a7a4d C SIBHO
3aJIaHHOW W HESIBHO 3aJjaHHOW (PU3MUYECKOW MOJIENbI0: Ha OCHOBAaHUU
aHaJgM3a yCJIOBHsS BbIOMpaTh (PU3MYECKHE MOJENIH, OTBEYAIOIINe
TpeOOBaHUSAM 3aJa4u, TPUMEHSITH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH
M T[OCTynaTthl  (U3MYECKHX  TEOpPHAd  TpU  HCIOIH30BAHHUH
MaTeMaTUYeCKNUX METOJIOB PEIICHHs 3a]lad, MPOBOJIUTH PacdEThl Ha
OCHOBaHWUHW WMEIONIUXCS JIaHHBIX, aHAJIM3UPOBATh pE3yJAbTaThl U
KOPPEKTUPOBaTh  METOABl  pPELICHUS ¢ Y4ETOM  TOITYYEHHBIX

pE3yNIbTaToOB

Pemarp xadyecTBeHHbIE 3a7aud, TpeOyrollue MPUMEHEHHs] 3HAHUM U3
pasHBIX pPa3AeNoB MIKOJIBHOIO Kypca (M3HKH, a TakKe HHTerpaluu
3HAHUM W3 JpPYyrux [PEeIMETOB €CTECTBEHHOHAYYHOIO  ILIMKJIA!
BBICTPAMBATh JIOTUYECKYIO LIENOYKY pacCykACHUH C OIOpPOH Ha

HU3YUCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTH U q)HBI/I‘IeCKI/Ie SAIBJICHUA



10

Bnanenne OCHOBHBIMH METOAAMH Hay4HOI0 MIO3HAHHS,
UCTIONB3yeMbIMU B  (U3UKE: TPOBOIUTH TMpPSIMBIE M KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBINA CIIOCO0
WU3MEpPEHUS U UCIOJb3Ysl MU3BECTHBIE METOZBI OLEHKU IMOTPEIIHOCTEN
U3MEpEHUl, IMPOBOAUTH MCCIEJOBAHUE 3aBUCUMOCTEH (DU3MYECKUX
BEIMYMH C UCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBIACHATH
MOJIyYeHHBIE PE3YNbTaThl, UCIONB3YS (PU3NYECKHE TEOPUHU, 3aKOHBI U
HOHATHS, U JIeJIaTh BBIBOABI; COOJIIOATh MpaBuia 0€30IacHOro Tpyza
IPU IPOBEAECHUU MCCIEJOBAHUN B PaMKax y4eOHOIO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKON  JEATEIBHOCTH € HUCHOJIb30BAHUEM
IU(QPOBBIX ~ U3MEPUTENBHBIX  YCTPOMCTB M JIaDOpPaTOPHOIrO

00opya0BaHuUs

ChopMupoBaHHOCT, ~ YMEHHH  aHANU3UPOBAaTh W OIICHUBAThH
HOCJIEICTBHsI OBITOBOM M MPOM3BOACTBEHHOMN JIEATEIILHOCTH YEIO0BEKa,
CBSI3aHHOW € (PM3MYECKMMHU IpPOLECCaMH, C MO3UIMHA IKOJIOTHYECKOi
0€3011aCHOCTH; IpeCTaBICHUN 0 palyoHaIbHOM
IPUPOJONOIL30BAaHUM, A  TaKkK€  Pa3yMHOM  HCIOJIb30BaHUU
JOCTHKEHUN HAayKM U TEXHOJIOTMH JUIsl JAJbHEWINEro pa3BUTHUSA

4eJI0BEUYECKOro 00IecTna

OBnajgeHue pa3IMYHBIMM crlocobaMu  paboTel ¢  UHpOpManuei
Gu3NYecKoro  coAepKaHMs € MCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTHE YMEHMH KpPUTHUECKOTO

aHaJin3a 1 OUCHKH TOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

ChopMHpPOBAaHHOCT, ~ YMEHHH  NPUMEHSATH  OCHOBOIIOJIATAOIINE
aCTPOHOMHUYECKHE TOHATUS, TEOPUUM M 3aKOHbI MJis aHaiuu3a Hu
00BbsICHEHHUST (PU3HUECKUX MPOIECCOB, MPOUCXOIAIINX Ha 3BE37aX, B
3BE3MIHBIX CHCTEMaX, B MEXTAIAKTHYECKON cpeie; JIBUKCHHS

HeOECHBIX TeJI, SBOJIIONMH 3BE3] 1 Beenennoit



HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA EI'D
O PU3UKE

Kon Kon
pasaena/re JjieMe IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
MBI HTa
1 MEXAHUKA
11 KMHEMATHUKA
111 Mexannueckoe nBuxkeHHE. OTHOCUTEILHOCTh MEXAHUYECKOTO
o JaBwxeHus. Cucrema orcuéra
MarepuanbHas TOUKa.
7 TpasKTOpHA
E& pammryc-BeKkTop:
Fle )= (x(r) p)=(r)),
TpaeKTOopIA,
HepeMelleHIe: ? bt
1.1.2 &;,T:F(fz)_;(fl):% _}—.1: X
= (Ax, Ay, A2),
OyTE.
CIoKeHIIe nepememeﬂlli’l:
A =40 + A7,
CxopocTb MaTepuaIbHOU TOUKH:
_ AF —
U=—0 =T, =[L:r1_.u1_.u__].
At Ar—{ -
Ax , .
v =—/| =X/, aHaNOIU4HO v =V, v.=Z/.
- Arf, S ]
1.1.3

CrnoxeHHe CKopocTell: g, =G, + 0, -

Boruncienue nepeMeneHus 1 IyTd MaTepUaIbHON TOYKH IIPU
MPSIMOJIMHEHHOM JABM>KEHUHU BIIOJIb OCU X 10 TpapuKy

3aBUCUMOCTH Vx(t)

1.1.4



Il
!
Il
—
B

- _  AD
YCKH[JEHIIE MaTepPHAMEHOI TOYKIL a = ﬁ_L ]
N [P

a =

Au . .
. =—= =(v,).". aBanormHO a, =(v, )’ a.=(uv.)"
At |yo | o T

PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE!

x(t) = xg + vyt

115
U, (t) — vo, = const
PaBHOyCKOpEHHOE IPSAMOJIMHENHOE IBUKECHHE:
ate
x(t)=x,+u,t +—
v(t)=v, +at
1.1.6 a, = const
ng - U.l‘.'r = za.'r ["“’-2 _Il]
U+ U,
IIpi NBIDKEHNII B OJHOM HalpPaBIeHHH IyTb S= 1 2.
CBoboaHOe najieHue. Y CKOpeHrne CBOOOIHOTO MaIeHHS.
v Jkla ﬁo
117
Mo o
0 Xo 't',r

JIBuxkeHue Tena, OpoIIeHHOT0 MO YTIIOM 0 K TOPU30HTY:



1.2

1.1.8

1.1.9

121

122

1.2.3

[.T{!‘} =x; +Uyt =3 tUycosa-f

5 4

:.1'G+U¢5inc1-r—£

v(t)=v,, + gt =y,sina— gt

=0

o
o
g =-g=const

X

{ux (f)=uv, =uv,cosa

1

KpuBonunelinoe nsmxeHue. /[Bnxenne MmaTepuanbHOU TOUKU
10 OKPYKHOCTH.
VYrioBas v TMHENHAS] CKOPOCTh TOUKHU:

v = wR

HpI/I PaBHOMEPHOM ABHKCHUUN TOYKHU 110 OKPYKHOCTHU

2n

w=_— =2
T

. LIeHTpOCTpEMUTENBHOE YCKOPEHUE TOUKHU:

2
%

ayc =— = w?R
R

. IlonHOE yckOopeHune MaTepuaabHON TOUKH
TBépnoe Teno. IlocrynarensHoe U BpallaTeIbHOE IBUKEHUE
TBEPIOrO Tena

JMHAMUKA

Nuepuunaneubie cucremsl orcuéra. Ilepssiil 3akoH HbroToHa.

HpI/IHL[I/IH OTHOCUTEIbHOCTH | anuies

Macca tena. ITOTHOCTE BeliecTBa:
m

p=—
v

Cuna. [IpuHIUI Cynepno3ULIMU CHIL:

- B B
FpaBHo,ueﬁCTB = Fl + F2+' -



Bropoii 3akoH HeroToHa: 15 marepuansHoi Touku B UCO

Fl = maq
124 Ap = FAt
Ipu
F = const
-— 80—
‘FIE F 21
125 Tperuit 3akoH HpI0TOHA 111 MaTepuanbHbIX TOYEK:
F =-=F
12 21

3aKkoH BCECMHUPHOI'0 TATIOTCHUA: CHJIBI MHNPUTANKCHUA MCEKIAY

TOYCYHBIMU MAaCCaMH PaBHBI
m;m;

F=G R2

Cuia TSDKECTH. HGHTp TSOKECTH Tela. 3aBUCHUMOCTH CHJIBI
1.2.6
TSDKECTH OT BBICOTHI h HaJ MOBCPXHOCTBHIO IIJIAHCTHI painyCOM

RO:
GMm

mg=—_____
(Ro + h)?

Cuna ynpyroctu. 3akoH ['yka:
1.2.7 Fy=—kx

Cwuita tpenns. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:

Frp=uN

1.2.8

Cuna TpeHus nokos:

Frp <uN

Koadduuuent tpenus



aBnenue:

F,
1.29 p= _
S
13 CTATUKA
.
F
MOMEHT CUJIbl OTHOCHUTEJIBHO OCH BpPallICHUS:
1.3.1
IM| = FI, rae | — meuo cubr
F
OTHOCHUTEIIEHO ocH, MIPOXOISIICH yepes TOYKY @)
MEPIEHIUKYISIPHO PUCYHKY
IlenTp macc tena. LleHTp Macc cucTeMbl MaTEpUATIbHBIX TOUEK:
- _ mars + more+...
Tum =
m +m +...
1 2
1.3.2
B ogHOpOIHOM MOJIE TAKECTH
(g = const)
LIEHTP Macc TeJla COBNAJAET C €r0 LIEHTPOM TSHKECTH
¥Ycnosus paBHoBecus TBEpaoro tena B M1CO:
[M,+M,; +...=0
1.3.3 1~ -
|E+F+...=0
4 3akoH [Tackans
JlaBrienue B xuakocTH, mokosiieiics B MCO:
5 P =Dpo+pgh

3akoH Apxumena:

5
5
FApx = _PBbITeCH

€CJIM TEeJIO U KUAKOCTh nokositcsa B MCO, To
FApX = ngBbITeCH



VcaoBue miaBaHus Tell

14 3AKOHbBI COXPAHEHU S B MEXAHUKE
Nmnynbec MaTepuaabHONM TOUKH:
1 p=mv
Nmmynbe cucteMsbl Ten:
2 P =p1+p2t..

3aKOH U3MEHECHHS M COXPAHCHUS UMITYJIbCA:
B UCO

- - -

Ap = A(pl + po+.. ) = FlBHeLUHAt + FZBHeLuHAt+' “

- -

B CO , eciin
3 Ap = A(p1 +p2+...) =0

, €CJIM

- 5

FlBHeLuH + FZBHeLuH+' =0

PeakTuBHOE NBIKEHUE

Pabota cuibl Ha MaIOM IIEpEMEIIEHUH:

A=|F|-|.-‘lﬁ.f|-co5 aw=F, -Ax

-(;
)

MomHoCTh CHIIEL:

145

€CJIN 32 BpeMs



1.4.6

147

1438

15

151

At

pa60Ta CHIJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHUJIbI

AAd
P=—" =F-vu-coso
ﬂf Ar—

Kunernyeckas s3Heprus MaTepuaibHOU TOUKU:

2 " 2m

3aK0H M3MCHCHUS KHHECTUYCCKOM OHEPIUU CUCTEMbI

MatepuanbHbix Touek: B UCO AEkun = Al + A2 + ...

ITorennmanpHas OHCPIuA:

JUIA IIOTCHIIMAJIBbHBIX CHUJII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

IloTenumnanpHas SHEPIrua MaTepHaHLHOﬁ TOYKHU B OJHOPOOAHOM
TIOJIC TAXKECTU!

EHOTeHu = mgh

[TorennuanpHast 3HEpPrUs ynpyro aeGopMrpoBaHHOIO Tena:

kx?
E —

HoTeHy, — 2

3aKOH N3MCHCHUS U COXpaHeHI/IH MexaHI/IquKOﬁ 3HeerI/I:
Euex = Exun * Enorern,
B HHCO AE,ex = Agcex HEMOTRHIL CHIs
B IICO AE,:x = 0. eCll Agcex genoresm cax = 0

MEXAHWYECKUE KOJIEBAHWA 1 BOJIHbI

I'apmonnueckue KoJIeOaHMs MaTepUaIbHOU TOYKHU.

Awmmuiutyna u ¢gasa konebanuid. Kuaematuueckoe onucanue:



x(f) = Asin( @t +o, ).

0,9 =%/,

a(f=(v, ), =—a'x() =a +o'x=0,
IJIE X - CMEIIEHHUE U3 PABHOBECHSL.

JIlnHamuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. JTO 3HAYUT, YTO
F, = —kx.

DHepreTuvecKoe onrucaHue (3aKOH COXPAHCHUS MEXaHUYECKOM
SHEPTUN):

-

Hﬂ'f_i_i_}.ii}:m_k& _

2 2 2 2

CBs13b AMIUIATYABI KoyieOaHui CMCIICHUA MaTepHaHBHOﬁ

TOYKH C aMIUTUTyJJaMU KoJieOaHU# €€ CKOPOCTH U YyCKOPEHUS:

Upe =04, a__ =04

[Tepuona u yactoTa KoneOaHMii:

[Tepuon Manbix CBOOOIHBIX KOJEOAHHI MaTeMaTHYECKOTO

MasiTHUKA:

15.2 \/T
IF=2m |—
g

[Tepuox cBoOOAHBIX KOJIEOAHUN PYKUHHOTO MassTHUKA!

m
T=2n T
153 Bremnyxaennsie konebanus. Pezonanc. PezonancHas kpusas
IToniepeunsie " IIPOOJIbHBIE BOJIHBI. CkopocTb

pacnpocTpaHEHHS U JIIMHA BOJHBI:

1.5.4 deor
v



Hutepdepennius u gudpakius BOIH
1.55 3ByK. CKOpOCTH 3ByKa
2 MOJIEKVJISAPHAS ®U3UKA. TEPMOJMHAMUKA
2.1 MOJIEKYJISIPHA S ®U3UKA

Mopenu cTpoeHMs ras3oB, KUAKOCTEH U TBEpABIX Teil. Ilycts
TepMOJMHAMHyeckass cucrema (teno) cocrour u3 N

OAMNHAKOBLIX MOJICKYIJL. Torma KoIU4eCcTBO BEIISCTBA

N m
v —_— e =
Ny u
211
rae
Ny
— 4rciio ABOTaipo, M — Macca CUCTEMBI (Tena),
U
— MOJISIPHAs Macca BeIecTBa
2.1.2 TennoBoe ABMKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 BzanMmoeiicTBHe YacTHIl BEIIECTBA
214 Huddysus. bpoyHoBckoe nBuxkeHNE
2.15 Monenb nneanpHoro raza B MKT
CBsi3p MEX]ly IaBJICHHEM U CpelHEel KUHETUYECKOW dHEeprHei
MOCTYIATEILHOTO TEIUIOBOTO JBMKCHUS MOJICKYJ UACATHLHOTO
rasza (ocHoBHoe ypaBHeHue MKT):
p=-mnuv’ znif'm"“u‘ 2z
— Sy == == moCT
216 3 3 1 2 3

rac mO — macca OJHOMH MOJICKYJIBI,

n=—
|4

- KOHIICHTPAIHS MOJICKYJT

2.1.7 AbcomoTtHas Temnepatypa: T =t +273K

CBs3b TCMIICPATYpPhI r'a3a Co cpenHeﬁ KUHETHYECKOM Z-)HCpFI/ICﬁ

NOCTYNAaTEIbHOT0 TEIJIOBOI'O ABMKEHUS €0 MOJICKYII:
2.1.8
i 2
| m.u 3
= ! i = — kT
L2 2

ToCT



2.19 VYpasuenue p = nkT

MOI[CJ'II) HACaJIbHOI'O I'a3a B TCPMOJAMHAMUKE:

| Vpaprenne Menreeera — Krareiipona
| BEIperKeHHe U1 BHYTPEHHEH JHEPIHH

VpaeHeHHe MeHeneeBa — KnaneiipoHa (mpHMeHIM

3AMICIT):
oV =""RT =vRT = NkT, p=PRL
2.1.10 K K

BripakeHIe 111 BHYTpeHHell 3HepIHH 0IHOATOMHOTIO I
rasa (IprMeHIMEbIe (POPMBT 3aIIIICH):

L‘=%vRT =%McT =3 BT —ve,T= %pV

2

3aKkoH I[a.]'II)TOHa JJI1 JaBJICHUA CMCCHU Pa3pCKCHHBIX I'a30B:

21.11 p=p1+p2t..

W3onporieccsl B pa3peKeHHOM ra3e ¢ MOCTOSHHBIM YHUCIOM
MoJieKyn N (C TOCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const ,

uzoxopa (V = const):

— = const

~NI T

2.1.12

u3obapa (p = const):

V
— = const
T

I'paduaeckoe npeacrapneHue u3orporieccoB Ha PV-, pT-u VT-



2.2

2.1.13

2.1.14

2.1.15

2.1.16

2.1.17

221
222

2.2.3

224

2.2.5

JiiarpamMmax.

OO0BeIrHEHHBII Ta30BbIA 3aKOH:

%4
p_ = const

JJIA IIOCTOSIHHOI'O KOJIMYECTBA BEUICCTBA V.

Hacpiiennsle 1 HeHachbllleHHble napbl.  KauecTBeHHas
3aBUCUMOCTD IINIOTHOCTU W HAABJICHUSA HACBIIICHHOI'O Iapa OT
TEMIEPaTyphbl, UX HE3aBHUCHUMOCTh OT 00bEMa HACBHIIIEHHOTO
napa

Brnaxxnocts BO3ayxa.

OTHOCHUTENbHAS BIIQYKHOCTE !

Puapa(T) _ Prapa(T)

q) = =
pHaCbILLll'[apa(T) pHaCbIH.[Hapa (T)

N3MeHeHue arperaTHpIX COCTOSIHMM BEIIECTBA: HUCIIAPEHUE U

KOHJICHCAIINS, KUTIEHUE KUIKOCTH
V3MeHeHne arperaTHBIX COCTOSIHMM BEIIeCTBa: TUIABICHHE U
KPUCTAILTU3AITHS

[IpeoOpazoBanue sHEPTHH B (Pa30BBIX MEPEXOaaX
TEPMOJMHAMUKA

TemioBOE paBHOBECHE U TEMIIEpaTypa

BHyTpenHsis sHeprus

Temnonepenada Kak crnoco0 U3MEHEHUs] BHYTPEHHEH dSHEepTruu
6e3 coepiieHus padboTel. KoHBeKIMs, TEMIOMPOBOIHOCTS,
U3Ty4YeHUe

KonnuecTBo TEmIOTHI.

Y nenpHas TEIIOEMKOCTD BEIIECTBA C:

Q = cmAT

VY nenbHas TermoTa napooopazopanms L: Q = Lm.
VY aenwpHas TeroTa miasieHus A Q = Am.

VY aenpHas TEII0Ta cCropaHus Tormea q: Q = gm



OnemenTapHas paboTa B TEpMOAMHAMUKE:
A = pAV
2.2.6

Beruucnenue pabotsl 1o rpaduky npoiecca Ha pV-auarpaMme

IIepBblil 3aKOH TEPMOAVMHAMUKMU:
Q12 =AUz + A1z = (Uz = Uq) + Az

227
Anma0ara:

Qiz=0=>A1,=U;—Uy) =AUy,

2.2.8 Bropoii 3akon TepmMoauHamuku. HeoOpaTumple mporecchl

[Tpuniune! gectus Ternobix Mamnd. KITI:
(0]

2.2.9 =5 O O

ZUHATD

MakcumanbHoe 3nauenne KITJI. [ukn Kapho:

Tuy ~Tawn . T

narp

T

warp le‘p

=] —zmem

2.2.10 max N =Ny =

YpaBHeHHe TEII0BOTO OanaHca:

2.2.11 Q1 +Q,+Q3+...=0

3 OJIEKTPOJJMHAMUKA
3.1 OJIEKTPUYECKOE T1IOJIE
OJeKTpr3anus Tell U €€ MPOSBICHUA. DJIEKTPUUECKUHN 3apsii.
3.11 JBa BHma 3apsma. OJIEMEHTApHBIA JIIEKTPUUYECKUU 3apsjl.
3aKOH COXpaHEHMsI AIEKTPUUYECKOTO 3apsaaa
B3aumopeiictBue 3apsaaoB. Toueunsie 3apsabl. 3akoH Kyiona:
B OJTHOPOJIHOM BEILECTBE C AUIEKTPUUECKON

3.1.2 MIPOHUIIAEMOCTHIO



3.1.3

3.14

3.15

3.1.6

F=k|1?1|-|1q:= 1 _|?1|"-'_5":

g’  dmeg, 1

Onektpuueckoe mone. Ero neiictBue Ha
3apsiIbl

HaHpH)KéHHOCTB QJIEKTPHUYCCKOI'O I10JIA:

o

> F
E =
qnpo61—xblﬁ
[Tone Toueunoro 3apszaa:
q
E, = kr—2
OTHOPOJHOE MOJIE:
R
E = const.

KapTtuns! muHui HANpsHKEHHOCTHU 3TUX TMOJIEH

IToTeHIMATBHOCTH QJICKTPOCTATHYCCKOI'O ITOJIA.

PaSHOCTI) IIOTCHIIUAJIOB U HaprDKeHI/Ie:
A1z = q(Pp1 — ¢2) = —qAp = qU.

QJICKTPUICCKHUC

IloTennmanbpHas OHEPTIU 3apsajia B SJICKTPOCTATUYCCKOM II0JIC:

W =q¢

IToTenmman OJICKTPOCTATUYCCKOI'O ITOJIA:

w
¢ =—
q

CBs3b HaHpH)KéHHOCTI/I oJis1 1 pa3HOCTU NMOTCHIHUAJIOB IJIA

OJTHOPOAHOTO AekTpocrarudeckoro moys: U = Ed

[TpuHIIMT CynepnO3uLIMK AIEKTPUUECKUX MTOJICH:

- - -

E=E1+E2+,¢ = ¢1+¢2+



HpOBOI[HI/IKI/I B DJICKTPOCTATUUCCKOM II0JIC.

VYcnoBue PAaBHOBCCHA 3apsA 0B BHYTPU IIPOBOJHUKA

3.1.7
EL=0
, BHYTPU U Ha ITIOBEPXHOCTHU IIPOBOJHUKA (p = CONSt
318 JM3IIEKTPUKH B AJIEKTPOCTATUUYECKOM MoJie. Jluanekrpuueckas
o IIPOHUIIAEMOCTD BEII[ECTBA €
Konaencarop. D1eKTpo€MKOCTh KOHJIEHCATOPA:
c=1
U
3.1.9 )
DIEeKTPOEMKOCTD IIJIOCKOTO KOHIEHCATOpa:
£goS
= =02 = ECO
d
[TapannensHO€ COETMHEHUE KOHIEHCATOPOB:
q=1q1 +q2+---'U1 = Uz =---:Cnapa1m - C1 + Cz+
[TocnenoBarenbHOE COETUHEHUE KOHIEHCATOPOB:
3.1.10
1 1 1
U=U1+U2...,ql=qZ=..., =—=+—++..
Cnocn Cl CZ
DHeprusi 3apsKEHHOT0 KOHIEHCaTopa:
qu CUz @2
3.111 =_— ==
We 2 2 2C
3.2 3AKOHBI [TIOCTOAHHOI'O TOKA
Cwuna Toka:
1=-2q
321 Al {4 0

ITocTostHHEIN TOK: | = const

Jnst mocTostHHOTO TOKA ( = It



Ycaopus CYHICCTBOBAHUA SJICKTPUICCKOT'O TOKA.

3.2.2
Hanpsixenune U u 3/1C E
3akon Oma 1J1d yyacTKa IEeMu:
/ U
3.2.3 =—
R
DIEeKTPUIECKOe COTIPOTUBIICHUE. 3aBUCHMOCTh
COINPOTHUBJICHUS] OJIHOPOJHOTO MPOBOJHHMKA OT €ro JJIMHBI U
304 cedyeHus. Y 1eJIbHOE COMPOTUBIICHUE BEIIECTRA.
2. l
R=p—
S
Ucrounuku Toka. 3/1C ncrounrka Toka:
_ ACTOpOHHI/IXCl/UI
3.2.5 q
BryTpeHHee conpoTuBIeHNE HCTOYHUKA TOKa
3akon OMa It TTOJTHOM (3aMKHYTOMN) JEKTpHUECcKOl nenu: E
= IR + Ir, oTkyna
E
I=__
Rr
3.2.6
E.r
[TapannenbHO€ COeIMHEHHE TPOBOJHUKOB:
I=11+12+..,Ul=U2=..
1 1 1
= __—+—+..
Rnapa}m Rl RZ
3.2.7

HOCHCHOB&TCHBHOC COCAMHCHUC ITPOBOAHUKOB:
U=ul+U2+.,11=12=.,
Rnocn = R1 + R2+...



3.2.8

3.29

3.2.10

3.3

3.3.1

3.3.2

Pabora snextpuueckoro Toka: A = [UL.
3akoH J[>oyins — Jlenna:
Q = I?Rt

Ha pesucrope

U2
R:Q=A=DIRt=1Ut=—t
R

MOUIHOCTB ANEKTPUUECKOTO TOKA:!

A4
P=—0 =1U

A Ar—s)

TenuioBast MOLTHOCTB, BbIJENSIEMAast HA PE3UCTOPE:

., P

P=FR=—=]U

R
MomHOoCTh UCTOYHHUKA TOKA!
MA
_ CT. CHIT _

R=—2x= =H

I Ar—

CBOOO/IHbIE ~ HOCHUTENM  JJIEKTPUYECKHUX  3apsoB B
NPOBOMHUKAX.  MeXaHU3MBl ~ TNPOBOAWMOCTH  TBEPIBIX
METAJIJIOB, PacTBOPOB M PACIUIABOB AIIEKTPOJIHMTOB, Ta30B.

ITonynpoBoaHuKU. 1101yIIpOBOAHUKOBBIN SO
MAT'HUTHOE IIOJIE

MexaHndecKkoe B3aMMOJIeliCTBE MarHUTOB. MaruuTHOE MoJIe.
Bekrop MarmuTHOM wuHaykuuu. [IpuHnun cyneprno3uuuu

MAarHUTHBIX ITOJIEH:

- - -

B =Bi1+ B:+...

JlvaMM  WHAYKOMM MarHuTHOro mons. KaprtuHa JHHMI
WHIYKIUU MAarduTHOTO OJIA I0JIOCOBOI'O u

HOIIKOBOO6p3.3HOFO IIOCTOAHHBIX MaroHuTOB

OmnbiT Dpcrena. MarHutHoe TOJ€ MPOBOJHHKA C TOKOM.
Kaptuna nuHMI WHAYKOUW MarHATHOTO TOJS JJIMHHOTO
MPSMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MIPOBOJHUKA,

KaTyHIIKu ¢ TOKOM



Cuna Amnepa, €€ HanpaBJICHUE U BEITMYNHA:

F4 = IBlsina

3.3.3 ,TJe 0 — yroj MEKIy HalpaBICHUEM IIPOBOJHNUKA U BEKTOPOM
-

B

Cuna Jlopenna, e€ HanpaBiIeHUE U BEIUYNHA:

Fnop =| q | vBsina

rac a — yroj Mexay BEKTOpaMu

v
3.34
u
B
. JIBmXeHne 3apsHKeHHOM 4acTUIBl B OAHOPOJHOM MarHUTHOM
noze
3.4 SJIEKTPOMAT'HUTHA S UHAYKIWA
[ToToK BeKTOpa MarHUTHOW MHIYKIIVH:
® = B,S = BScosa
34.1
3.4.2 SBnenue anekrpomMarHuTHOW MHAYKIMK. D1C nHIyKIMn
3aKOH 3JIeKTpOMarHuTHOM nuaykuuu Papanes:
AD
3.4.3 - —
E=——| =0

M_u—:l}



{ 'n‘

A\

( = )

3JIC MHIYKIUH B IPSIMOM IIPOBOTHHUKE JITTHHOM |,

JABYKYIIEMCA CO CKOPOCTBIO

(CAN))
B OJIHOPOJIHOM MarHUTHOM Tosie B:
| E; |= Blvcosa

, TZIe 0. — yroJl MeXly BeKTopoM B 1 Hopmaiibio

o

3.4.4
K IJTOCKOCTH, B KOTOPOM JISKAT BEKTOPBI
lm;
; €CIH
l
1
B
U1
v
TO
| Ei |: Blv
3.4.5 [TpaBumno Jlenmna
NHIyKTUBHOCTD:
3.4.6

~| &



, i @ = LI
Camounnykuus. 9JIC caMOMHIYKIIMH:

A
E:_Eif:{ﬂ
—30

SHCpFI/ISI MAaramMTHOTI'O ITOJIAA KaTYHIKHU C TOKOM:

3.4.7 L
* W=
3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHWA 1 BOJIHBI

Konebartenbupiii  koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
KojeOaHus B UA€abHOM KoJebaTeIbHOM KOHTYpE:
[4(1) = Gumesin o + )

lfffﬁ] =g, =, cos( wr +,) =1 cos(wt +)

35.1 ®opmyna Tomcona:
T = 2nmVLC
, OTKyJa
21 1
w ==
T +LC

CBi13b AMIUIMTYABI 3apdaa KOHACHCATOpa € aMHHHTYJIOﬁ CHIJIbI
TOKa TIIpH CB060,Z[HBIX OJICKTPOMArHUTHBIX KOJIEOaHHUAX B

uJealbHOM KoJieOaTeIbHOM KOHTYpe:
gm.'m =
s

3akoH COXpaHCHHUA OSHCPIrun B HACAIIBHOM KoJie0aTeIbHOM

35 KOHTYpe:

3.5.3 BrIHyX1eHHBIE 2JIeKTpOMarHuTHbIE KojieOanus. Pesonanc

354 [Tepemennsniii Tok. [IpousBoncTBO, Tepeaada U MOTpPeOICHHE



JJIEKTPUYECKON SHEPTUH
cu® L' cu’_ LI’

+ = o = X — const.

2 2 2 2

CaoiicTBa SJICKTPOMArHMTHBIX BOJIH. Bianmnas OpHUCHTalUA

BCKTOPOB B BHGKTpOMaFHHTHOfI BOJIHC B BAKyyM€:

3.5.5 s
ElBlc
356 [IIxana AJIEKTPOMAarHUTHBIX BOJIH. [Ipumenenne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
36.1 [IpsiMonnHeiHOE pPacHpOCTpaHEHHWE CBETa B  OJHOPOAHOMN
cpene. Toueunslit ncrounuk. JIyd ceera
3aKOHbBI OTPa’KEHUS CBETA.
a=pf
3.6.2
alP
S S
3.6.3 ITocTpoenne n300paXkeHUi B IIIOCKOM 3epKalie
3aKOHBI NPEIOMIICHHS] CBETA.
IIpenomiienue cBera:
nisina = npsing.
AOGCOIIOTHBIN TTOKa3aTeNb IPEIOMIICHUS:
c
Nagec = ;
3.6.4
OTHOCUTENBHBINA TOKA3aTENb IPETOMIICHUS:
n, v
n = =
OTH nl vz




Xox J1ydel B mpusMe.
\"1 = \'2 - '”1}'1 = .”2}.1
CooTHOIIEHHE 4YacTOT U COOTHOIIEHHWE [UIMH BOJH IIpH

NNEPEXo g€ MOHOXPOMATHUYCCKOI'0 CBETA YEPE3 I'paHULy pa3aciia

JABYX ONTHYCCKUX CPCI:

n,<n, n,
Oy <
3.6.5 ITosHOE BHYTpPEHHEE OTPAXKECHHUE.

IIpenenbHbIiA yroi MOJIHOTO BHYTPEHHETO OTPAKECHUS:

1 ny
Sina,, = =—
P nOTH ny

CobOuparomiue ¥ paccewBarole JMH3bL. TOHKas JHMH3A.

CDOKYCHOG pacCToAHUEC U ONITHYCCKAA CHUJIa TOHKOH JINH3HI:

3.6.6 D= !
. . F
dopmyJiia TOHKOU JINH3BI:
1 1 1
—t_=_
d f F
YBenuuenue, JaBaeMoe JIMH30M:
h
p_h_I71
H d
3.6.7
d AT
|
H F

F\ h
f

o
B cnyuae paccenBaroliieit JIMH3BI:



41

3.6.8

3.6.9

3.6.

3.6.11

3.6.12

411

1
DO=F =_0,
D

XoJ dy4a, IpOILICAIEr0 JIMH3Y NOJ MPOWU3BOJIBHBIM YIJIOM K
e€¢ rnaBHOM ontuueckord ocu. IlocTpoeHuwe wu300pakeHUI
TOYKHM M OTpEe3Ka MPsSMON B COOMPAIOIIMX U PACCEHBAIOIINX

JIMH3aX U UX CUCTCEMax

doroamnmapaT Kak onTudeckuii npubop. ['maz kak ontuueckas

CUCTEMA

Wntepdepennus cera. KorepeHTHbIE HMCTOYHUKU. Y CIOBUS
HaOIroAeHUs MaKCHMYMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTWHE OT  JBYX  CHH(a3HbIX

KOTCPCHTHBIX HCTOYHHUKOB:

A
MAKCIIMYMBI — A=2m =, M= 0,£1,£2 £3,

e

)
MITHIMYMET — it.={2m+l_]:, m=0,+1,+2 +3 .

i

Hudpaxknus cera. [dudpakuuoHHas pemérka. YclioBue
HaOJIOZCHUsT TJIaBHBIX MAaKCUMyMOB TIpU  HOPMaJbHOM
MaJeHU MOHOXPOMAaTHYECKOT0 CBETa C JJIMHOM BOJHBI A Ha

peméTky ¢ nepuoaom d:

dsin¢g,, =mim=0,+/-1,+/-2,+/-3,..

Hucnepcus ceera
KBAHTOBAS ©®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOM JIY AJIU3M

['unore3za M. Ilnanka o kBanTax. @opmyna [Inanka: E = hv



4.2

412

413

414

415

421

422

423

®otoHbl. DHeprus (HoToHa:

Eeh hc
=N =— =n9C
1 p

Nmnynsce ¢porona:

®dotordpdext. Onbitel A.I'. CroneroBa. 3akoHbI poTodddekrra

YpasHenue DitHmTeitHa 11 Gotodddexra:

E(l)OTOHa = ABbIxoAa + Eyyumax

rIe ,
hc

E¢0T0Ha =hv = 7:

hc

ABbIXO,ELa = thp = T

Kp

mv max

EKI/IHmax = 2 = eUaan

JlaBneHue cera.
JlaBiieHME cBETa HA TOJIHOCTBIO OTPAYKAIOIIYIO TOBEPXHOCTh U

HAa TIOJIHOCTBIO MOTJIOMAIONTYIO TOBEPXHOCTh
OU3NKA ATOMA
[Inanerapnas Moaesnb aroma

[Toctynater bopa. M3nydyenue u moromieHue GOTOHOB MPH

nepexoac aroma € OJHOro YpoBHA SHCPTrUU HA I[pyl"Oﬁ:

h_c = |En —E

mr .

hv

i |
S

JIuHeiyaTbie CIEKTPBHI.



4.3

431

432

433

434

CrieKkTp ypOBHEW PHEPIHH aTOMa BOIOPO/a:

~13,63B
E,=—27

"

, n=123, __.

1

OU3NKA ATOMHOI'O A1PA

Hyxnonnass monmens siapa [eiizenOepra — MBanenko. 3apsin

siapa. MaccoBoe uuciio siapa. M3otorbt
PamoakTHBHOCTb.
Anbda-pacnan:

A<, A4 4

ZX—75Y +;He

bera-pacma.

DneKTpOoHHBIH B-pacnai;

A A 0 -

X7 Y+ je+v,
[To3uTponHsIi B-pacman:

A A 0=, o,

s X—=0Y + jE+ vV,
l'amma-nsmyuenue
3aKoH pa/in0aKTUBHOTO pacraja:

=t
N(t) = No*2T

[Iycte M — macca paanoakTuBHOTO BemiecTBa. Toraa

=t
m(t) =mo*2T

Snepusle peakuuu. JleeHue U CUHTES A1ep



YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

KacpsroB B.A. ®usuka (yriay6nennsiit yposens). 10 kimacc. — M.: Ilpocsernienue,
2024

KacpsinoB B.A. ®usuka (yriay6nennsiii yposens). 11 kmacc. — M.: Ilpocsernienue,
2024

METOAUYECKHUE MATEPUAJIBI JJI5S1 YYUTEJIA
1. KacestHoB B.A. ®u3uka (yrryonennsiid ypoBens). 10 kimacc. — M.
[Ipoceemienne, 2024

2. KacpsHoB B.A. ®usuka (yriyoneHHsIid ypoBenb). 11 kimacc. — M.
[Ipoceemienne, 2024

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETHU

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki

HMHTEPHET

https://Ibz.ru/metodist/iumk/physics/e-r.php
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