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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypoBHE cpeaHero oOiiero o00pa3zoBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUW U TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOUM oOpa3zoBaTeinbHON mporpamMmbl, npeacTtaBieHHbix B ®I'OC COO, a
Takke ¢ yu€toM (QeaepaibHOM pabodeil mporpaMmmbl BocnuTanus u KoHuenuuu
npenogaBanus yueOHoro npeamera «duznka» B 00pa3oBaTeNbHBIX OpraHU3aLUIX
Poccuiickoit ~ @enepanuu,  peadu3ylOIIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
MPOTrPaMMBL.

[Iporpamma no ¢u3suke onpenenser o0s3aTeIbHOE MPEAMETHOE COAEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUEHHUS TEM U Pa3/esioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXMNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKKM y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0O0yYarommxcs.
[Iporpamma mo ¢usuke Aa€T MNPEACTaBICHUE O IENSIX, COJAEpPXKAHUM, OOIIeH
cTpaTeru OOy4eHHUs, BOCIHUTAHHUS M PA3BUTUA OOYYaAIOIIMXCS CpEelICTBaAMU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3ydenne kypca Qui3nkud yriyOJ€HHOTO YpPOBHS MO3BOJSIET PEaN30BATh
3aaud TPoQeCcCUOHaIbHON OpPUEHTAIMH, HAMPABJICHO HA CO3/JaHUE YCIOBUU IS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYAJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
oOyyYaromumMcsi, KOTOpbIE HEOOXOAUWMBI [IJIsi TMPOJOJDKEHHS 00pa3oBaHUs B
opraHu3anusx MpodhecCHOHAIIBHOTO O0pa3oBaHUsA IO pPa3UYHbIM  (HU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CTEI[UATBLHOCTSIM.

B mporpamme 1o Qusnke ONpenensioTcs IUIAHUPYEMBIE PE3yIbTaThl
OCBOEHUS Kypca (PU3UKU Ha YPOBHE CPEAHETO O0IIero o0pa3oBaHus: JUYHOCTHbIE,
MeTanpeIMeTHble, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  Hayuno-
METOJI0JIOTUYECKOM OCHOBOM Juisi pa3pabOTKH TpeOOBaHUN K JIMYHOCTHBIM,
METaNpeIMETHBIM M TMPEAMETHBIM pe3yjibTaTaM OOYyYaloIINXCsl, OCBOUBIIHNX
nporpaMMmy 1o (U3MKEe Ha YpPOBHE cCpelHero oOiiero oOpa3oBaHus Ha
yIriIyOIEHHOM YPOBHE, SIBISIETCSI CUCTEMHO-IEATENbHOCTHBIN MOXO/I.

[Iporpamma 1o gpu3uKe BKIIOYAECT:

IJIAHUPYEMbIE PE3yJbTaThl OCBOCHMS Kypca (QU3HKA Ha YriIyOoJIEéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3yJIbTaThI M0 T0JIaM O0y4YEeHUS;

cojiepkanue yueOHoro npeaMera « Ousukay 1o rojgam o0ydeHusl.

[Iporpamma mo (¢u3MKe HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTENISIMU (DU3UKU JJIsI COCTABJIEHUS CBOMX Pab0OUMX MPOTrpaMM.

[Iporpamma mo (u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENECH U
MPEJOCTaBIsICT BO3MOXKHOCTH JUISI peaM3allUd  Pa3IUYHBIX METOJUYECKHUX
MOAXOJ0B K TMpEenojaBaHui0 (PU3MKU Ha YTIyOJIEHHOM YypOBHE IMpPHU YCIOBUU
COXpaHEHUSs 00s13aTeIbHOM YaCTU COJIEpKaHuUs Kypca.



®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOAbI, BBICTyIas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ] B CUCTEMY
3HaHuM 00 okpyxatoiiem mupe. llIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUIA
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBICHUM, HM3y4aeMbIX XHUMHEH, OHoIOTHEH,
dbusndeckoir rTeorpaduert W acTpoHomMue. Mcmomp3oBaHME W aKTHBHOE
NpuMeHeHue (U3NYECKUX 3HAHHUI ONpeNeNuiio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTHUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCa, TOJIy4EHHUs HOBBIX MaTEpHUajOB C 3aJlaHHBIMH CBoOWcTBaMu. M3yuenue
(U3UKM BHOCUT OCHOBHOW BKJaJ B (OPMUpPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa OOydYaromerocsi, B (pOpMUPOBaHUE YMEHHI NMPUMEHSITh HAYyUHBIHU
METO/] TO3HAHUS TP BHITIOJIHEHUU UMH YUEOHBIX UCCIIEI0BAHUH.

B ocHOBY kypca ¢pu3nku Ha YpOBHE Cpe/IHETO 0011ero 00pa30BaHuUs MOJ0XKEH
pAI uael, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SBIISIETCSA JIOTHYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCeX pa3feiaoB (GU3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.

Hoen zemepanuzayuu. B coOTBETCTBUM C HEW Marepuan Kypca (PU3UKU
o0beUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBisieTCs
(dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pHUU, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT HCIOJIb30BAHUE
FYMaHUTAPHOTO MOTEHIHaNa (PU3UYECKOM HAayKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
¢bu3ukn Cc pa3BUTHEM OOIIECTBA, a TaKXke C MHPOBO33PEHUYECKUMU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU TTPOOTIEMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc ¢pusuku yriry0Ji€HHOTO ypOBHS
MpenoiaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN H3YyUYEHHBIX TEOpUM U 3akoHOB. [Ipm 3TOM paccMmartpuBaroTcsi Ha
YpPOBHE OOIIMX MPEACTABICHUA U COBPEMEHHBIE TEXHHUYECKUE YCTPOICTBA, U
TEXHOJIOTHUHU.

Hoea Ikonocuszayuu peanusyercs TMOCPEICTBOM BBEICHHUS HJIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM TMpobdjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a Takxke OOCYX IEHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JIH30BAHMS U IKOJIOTHUYECKON 0€30MaCHOCTH.

OcBoeHue cojiep)KaHus MPOrpaMMbl 10 (PU3UKE JOJDKHO OBITH MMOCTPOCHO Ha
MPUHINANAX CUCTEMHO-AESATEILHOCTHOIO nojaxoaa. Jiud ¢usuku peanuszanus 3THX
MPUHIUNOB 0a3UpyeTcsl Ha UCMOJIH30BAHUU CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIelcTBytolero (¢akropa ydeOHoro mporecca. [ns yrimyOnaéHHoro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHHYECKOrO0 SKCIIEPUMEHTA,



BKJIIOYAIONMIETO (POHTAIbHBIE YUYEHMUYECKHWE OMBITHl MPU HM3YYEHUU HOBOIO
Marepuana, 1abopatopHbie pabOThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanusauuu (U3MUECKOro MpakTUKyma. B mepBom ciydae
MpaKTUKyM mpoBoautcs aubo B koHie 10 u 11 xmaccos, nubo mocie nepBoro u
BTOPOr0 TMOJIYTOOMH B KaXJOM M3 3THX KijaccoB. Btopoil cmocod — 370
UHTETpanus paboT MNpakTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paboOT, KOTOpbIE
MPOBOAATCA B Mpoliecce u3yueHus: pazaena (temol). [lpu stom moa padoramu
MPaKTUKyMa MOHUMAETCSI CAMOCTOSITEIbHOE HCCIEI0BAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme mno (Qusnke cucreMa YYEHHUECKOTO JKCIIEPUMEHTA,
1a0opaTOpHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuHeM. Buioop
TeMAaTUKHU JJIsI 3TUX BUJIOB YUYCHMUECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCS
y4acTHHUKaMu 00pa3oBaTEIbLHOIO Mpoliecca UCXOs U3 0COOCHHOCTEH MOYyPOUYHOTO
IJIAHUPOBAaHMUS U oOcCHalleHus kabuHera ¢usuku. [Ipu »TomM obecneunBaeTcs
OBJlaZicHuE OOy4YarolMMHCS YMEHHUSIMU TPOBOJUTH TMPSAMbIE U KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEN (M3UYECKHX BEJIMYMH M TOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEAIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHME YAENAETCS PENICHUIO PAcYETHBIX M KAueCTBEHHBIX
3amad. [lpu 3TOM 1t pacdy€THBIX 3a/ad MPUOPUTETOM SIBISIIOTCS 3a/ladyd C SIBHO
3aIaHHON W HESBHO 3aJIaHHOM (DU3UUYECKOW MOJENbI0, TTO3BOJISIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasliefia Kypca, TaKk U
UHTETPUPYs MPUMEHEHNUE 3HAHUW W3 pa3HbIX pa3nenioB. JlJisi KayeCTBEHHBIX 3a/1a4
MPUOPUTETOM SIBJISIIOTCSL 3aJlaHusl Ha OOBsSCHEHUE/TIpEJCKa3aHhe MPOTEKaHUs
(bu3nYeCcKNX SIBICHUM U MPOIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolue BbIOOpa
(bU3MYECKO MOJIETU ISl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu DPIOC COO k wmaTepuaIbHO-
TEXHUUYECKOMY OOECIEUEeHHUI0 Y4eOHOTO Mpolrecca Kypc (U3UKH YriayOJEHHOTrO
YPOBHS Ha YPOBHE CpeHEro o01iero 00pa3zoBaHusl JOJKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabunere (U3MKM MOMKHO OBITH HEOOXOIUMOE
nabopatopHoe O00OpyAOBaHUE [Jisi BBIMOJHEHHS YKAa3aHHBIX B Mporpamme Mo
(U3UKe YYEHHUYECKUX OMBITOB, JAa0OPAaTOPHBIX PabOT M pabdOT MpakTUKyMma, a
TaKke JeMOHCTPAIlMOHHOE 000PY/I0BAHUE.

JleMoHcTpaliuoHHOE 00opyaoBaHue (HopMUpYETCS B COOTBETCTBUU C
NPUHIUIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH U 00OecHeYrMBaeT MOCTaHOBKY
MEPEUYUCIIECHHbIX B TMporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTpaIui s
UCCIIEIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W TPOIECCOB, HJMIUPUYECKUX U
(yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YYEHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJE TEMATHUYECKUX KOMIUJIEKTOB M OOECIEeUMBAETCA B pacuére



OIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxca. TeMaTH4ecKue KOMILIEKThI
nabopaTopHOrOo O00OpYNOBaHUSL JAOJKHBI OBITh TOCTPOEHBI HAa KOMIUJIEKCHOM
WCIIOJIB30BaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUE ITU(POBBIX J1abOpaTOpHil.

OCHOBHBIMH TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

dbopMupoBaHUEe HHTEpeca U CTpPEMJIEHUS OOy4YarolmUXCi K HAyYHOMY
M3YUYCHHIO TPUPOJIbI, pa3BUTHE UX HUHTEJUIEKTYaJbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN;

pa3BUTHE TPEACTaBICHUM O HAyYHOM METOJI€ MO3HAHUS M (PopMHUpOBaHUE
HCCIIEIOBATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(dhopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTaTa M3yUYEeHHUS OCHOB
CTPOCHUS MaTepuu U PyHIaAMEHTATbHBIX 3aKOHOB (DM3UKH;

dbopmMupoBaHUe YMEHUN OOBSICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUECKUX
3HAHUU U Hay4YHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiu (GU3UKH M1 Pa3BUTUS JAPYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTHIA;

pas3BuTHE IIPEACTABICHAN 0 BO3MOKHBIX cdepax Oynyien
npodeCCUOHAIBHOW  IESTEIBbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
nanbHEenIleMy 00yUYeHHIO B 9TOM HaMpaBJICHUMU.

JlocTu:keHue 3TUX 1ened 0O0ecreynuBaeTcsl pelieHueM CIEAyIoOMUX 3a1ad B
MpoIlecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111er0 00pa30oBaHuUs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpUsIX,  BKJIOYas  MEXaHUKY,  MOJEKYISIpHYyI0  (u3uky,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHU;

dbopMupoBaHUE YMEHUM MPUMEHSITh TEOPETUUECKUE 3HAHUS JI1 OOBSICHEHUS
(u3nYecKuX SBICHUM B MPUPOAEC U JJIsl MPUHSITUS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KH3HH;

OCBOEHHE CIIOCOOOB pEIICHUS Pa3UYHBIX 3a7ad C SIBHO 3aJIaHHOM
(¢uznyeckoil MOJEIbI0, 3aJad, MOAPA3yMEBAIOIIUX CAaMOCTOSITEILHOE CO3JaHue
(du3nyeckoil MoJeNd, aJeKBaTHOW YCIOBUSIM 3a/Jaud, B TOM YHCJIE 3ajad
MHXKEHEPHOT0 XapaKTepa;

MOHMMaHWe (U3UYECKUX OCHOB M TNPUHIUIIOB JIEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJAMHU CAMOCTOSTEIHbHOTO IUIAHUPOBAHUS M MPOBEICHUS
(U3MYECKNX HKCIEPUMEHTOB, aHalIM3a MW HHTEpHpeTanuu  HUHPOpMAaIUH,
OmpeIeNIeHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3JIJaHUE YCJIOBUU JUIsl Pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIBLHOCTH;



pa3BUTHE HHTEpeca K chepaM NMpodeccCuoHATBHON AeATeIbHOCTH, CBI3aHHOM
¢ (PU3UKOI.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrnyOnéHHBIA YpPOBEHB
u3yyeHus: yueOHoro mnpeamera «®dusumka» Ha ypoBHE CpeaHEro OoOIIEero
oOpa3oBaHusl BbIOMpAETCs OOYYAIOUMMHUCS, I[UIAHUPYIOIUMHU MPOJOTKEHUE
00pa3oBaHus MO CHEHUATBHOCTAM (PUZUKO-TEXHUYECKOTO MPOdUII.

Ha uzyuenue ¢pusuku (yriayOnaeHHBIM ypOBEHb) HA YPOBHE CPEIHETrO OOLIETO
oOpazoBanus orBoauTtcst 340 gacos: B 10 kimacce — 170 yacoB (5 4yacoB B HEJENIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o (U3MKE TMEpeueHb JIabOpaTOPHBIX U
MPAaKTUYECKUX PabOT SABISIETCS PEKOMEHJOBAaHHBIM, YUYWUTENb [EJaeT BHIOOP
MpOBEJEHUsI J1a00paTOPHBIX pabOT UM OMNBITOB € YYETOM HMHAUBUYATbHBIX
0COOCHHOCTEN 00yJaromuXCs.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Pa3znen 1. Hayunblii MeTO NO3HAHUS NPUPOABI.

®dusnka — pyHaamMeHTaabHast Hayka o npupoje. HayuHblil MeTo/1 o3HaHus U
METO/IbI UCCIIeI0BaHUs (PU3NUECKUX SIBIICHUM.

DKCIIEpUMEHT M TEOpHUs B Mpolecce IMO3HaHus Npupojabl. Habmonenue u
AKCIEPUMEHT B (PUBHKE.

CnocoObl u3mepeHus (GU3UYECKHX BEIUYUH (AHAJIOTOBBIE U LHU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYHMKOBBIE CUCTEMBI).

[lorpemnoct  u3MepeHHit  (QU3MYECKUX BeIMYUH  (aOCONIOTHAS |
OTHOCHUTEIIbHAS).

MopenupoBanue (pU3NYECKUX SIBICHUNU U MPOIECCOB (MaTepuaibHas TOYKA,
a0COIOTHO TBEPAOE TENO, HacadbHas >XUAKOCThb, HJCAIbHBIN Tra3, TOUYCUHBIH
3apsin). 'unore3a. Gusnyeckuil 3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. Du3nuecKas
TEeOpus.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHOM KapTUHBI
MHUpA, B MPAKTUYECKOU IEATEIIBHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

N3mepenre cuiibl TOKa W HANpsDKEHUST B IENHM TOCTOSIHHOTO TOKa MpHU
MOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HakoMCcTBO C 1uppoBoi naboparopueit no ¢usuke. [Ipumepsl U3MepeHuUs
(U3MYECKUX BEJIMYHMH NPU MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JBUKEHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a/1a4y MEXaHUKHU.

Pannyc-BekTop MaTepuaibHOM TOYKHM, €r0 MPOEKIMU HAa OCHU CHCTEMBI
KoopauHat. Tpaektopus.

[lepemerienne, CKOpPOCTh (CpeaHss] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHHE MaTepUalibHOW TOUKH, MX MPOEKIMHU HA OCH CHUCTEMbl KOOpPJMUHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTHU MaTepUabHOW TOUYKU OT BPEMEHU U UX
rpaduKku.

CBoboaHOe mazeHHE. YCKOpEeHHE CBOOOJHOTO majeHus. J[BukeHHWe Tela,
OpOILIEHHOT0 TMOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU U
YCKOpPEHHUSI MaTepUaIbHON TOUYKU OT BPEMEHU U UX TpaduKH.



KpuBonuueitHoe  aBmwxeHwe. JI[BUKeHHME  MaTepUaIbHOM  TOYKH IO
OKPY>KHOCTH. YTJOBasg M JIMHEWHas ckopocTh. Ilepmoa u ydactora oOpaiieHusl.
IlenTpocTpeMutenbHoe (HOpMaIbHOE), KacaTeIbHOE (TAaHTCHITMAIBHOE) U TTOJTHOE
YCKOpPEHHE MaTepUaIbHON TOYKH.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHMYECKUE TMPOIECChl: CHUIOMETD,
JIBIDKCHUE CHApsJOB, LIETHbIC, IIeCTepEHYaThle U PpeMEHHBIE Tepeaadd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mogenb cucteMbl OTCUETa, WILTIOCTPAIUSl KUHEMATHUUECKUX XapaKTEPUCTUK
JBYKEHUS.

Cnoco0bI ucciaea0BaHus IBUKEHUH.

Nnnroctpanus mpeaebHOro Nepexo/ia U u3MEepeHrne MITHOBEHHOM CKOPOCTH.

IIpeoOpazoBanmue ABMKEHUM C UCIIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3LyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

Hamnpapnenue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUM, CKOPOCTEW IBUXKEHHS OJHOTO W TOTO JKE
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

N3ydenne HEpaBHOMEPHOTO ABMKEHHS C IIEJIbIO OMpE/IeNIEHUs] MTHOBEHHOM
CKOpPOCTH.

N3mepenne yckopeHus Mpu NPSIMOIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
110 HAKJIOHHOW MJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBHKEHUH.

N3mepenue  yckopeHuss ~ CBOOOJHOrO  MaJeHUs (pexoMeHI0BaHO
HCTOJIb30BaHKEe MU(POBOM JTaOOpATOPUH).

N3ydenne paBuxkeHUs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TMPSMOW MPOMOPLUHUOHATBHOW 3aBUCHUMOCTH MEXAY JalIbHOCTBIO
MOJIETa ¥ HA4aJIbHOM CKOPOCTHIO TEJA.

N3ydenne JIBHXKEHUS Tella MO OKPYXKHOCTH C IOCTOSSHHOM MO MOAYJIIO
CKOpOCTBIO.

UccnenoBanne 3aBUCUMOCTH TEPUOJA OOpaIlleHHs] KOHUYECKOTO MasiTHHUKA
OT €ro nmapamMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH Hprorona. HMHepumanbHbpie cuctembl orcuéra. llpuHumn
oTHOcUTeNnbHOCTH ['ammnes. HenHeprmanbHbIe CHUCTeMBbI OTCU€Ta (OmpejeeHue,
IPUMEPBHI).

Macca tena. Cuna. [IpuHIuUn cynepno3uiiuy CHil.

Bropoii 3akoH HproTOHa AJ1s1 MatepraibHON TOYKH.

Tpernii 3ak0oH HpIOTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. OKBUBAJIEHTHOCTh T'PABUTALMOHHON W
WHEPTHON MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MaJeHUs] OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHEThl U OT Teorpaduueckoil MMHPOTHL. J[BUKEeHUE
HeOEeCHBIX TeN U UX cyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec Tenma. Bec Tema, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpeHue. Chila TpeHUs CKOJBXKEHUS M CHJIAa TPEHUSA
nokos. Koaddumuent tpenus. Cuiia CONpPOTUBICHHS TPU JBUKECHUHU Tela B
KUJIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTHA OTHOCUTEIBHOTO IBUKECHUS.

Hasnenue. ['mapocratnueckoe nasnenue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKHE MPOLECCH: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Hemoncmpauuu.

HaOnronenue nBH>KEeHUs T€Jl B MHEPIUMATIBHBIX U HEMHEPIUATBHBIX CUCTEMAaX
OTCU€Ta.

[IpyHIATT OTHOCUTEIIBHOCTH.

Kauenne paByx UWIMHAPOB WM MIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHME  PaBHOACUCTBYIONIEHM  NPUIOXKEHHBIX K TEIy CHI  C
MPOM3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHNUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3yIbTaTe B3AUMOJCHUCTBHUS TEIL.

N3mepenue macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOABEME U NIAJICHUH.

LlenTpoOexHbIE MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

N3mepenre paBHOACUCTBYIONIEH CUJI MIPU JBUKEHUU OpycKa MO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHUMOCTH BPEMEHU [BIXKEHHUSI Opycka IO
HAKJIOHHOM IUIOCKOCTHU HA 3aJIaHHOE PACCTOSHUE OT €r0 MaCCHI.



HccnenoBadne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TPYXKUHE U
pEe3UHOBOM 00pa3siie, OT Ux aedopmarinm.

W3yuenne MBMKEHUS CUCTEMBI TEll, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON 4Yepe3
TETKUM OJIOK.

N3mepenue koddduiineHta TpeHUs MO BEJIMYMHE YTIOBOTO Ko3(duireHTa
3aBUCUMOCTH Frp(N).

UccnenoBanne aBuxkeHUs: Opycka Mo HAKJIOHHOM MJIOCKOCTU C MEPEMEHHBIM
KO3(pHULIMEHTOM TpEeHHUSI.

N3yueHne nBUKEHUS rpy3a Ha BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. [locTymarenbHoe W BpallaTebHOE JBHXKEHUE
TBEpAOro Tena. MOMEHT CUJlbl OTHOCHUTEIBHO OCH BpamieHus. Ilimedo cuisbl.
CiioxxeHue CHil, MPUWIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMUHOE PABHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHl: KPOHIITENH,
CTPOUTEIbHBIN KPaH, peHIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

Y cnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

HUccnenoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

KoncTpynpoBanue KpOHIITERNHOB U PaCYET CHIT YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONIOPBI.

Tema 4. 3aKkonwl coxpanenus 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUAIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMBI MaTepHAIbHBIX TOUYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

Nmnynbe criibl 1 N3MEHEHHE UMITYJIbCA TENA.

3aKOH COXpPAHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

MoMEHT uMmITyJbCca MaTepuadbHOW TOUYKHU. [IpenacraBieHune o COXpaHEHHH
MOMEHTA UMITYJIbCA B UEHTPAIBHBIX MOJISIX.

Pabora cunel Ha MajgoM W Ha KOHEYHOM TiepemernieHuu. ['padudeckoe
MpeCTaBIeHHE PaOOThI CUIIBI.

MOIIHOCTH CHUJIBL.

Kunernueckass sHeprusi MarepuaiibHOM Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU MATEPUATILHON TOUKHU.



[ToreHuuanbHple W HENOTEHIMAIbHbIE CWIbl. lloTeHIManbHAas >Heprus.
[ToTeHumanbHast 3HEpTHs YNpyro aeGopMUpPOBaHHOU NpyxkuHbL. [loTeHIMaTbHAs
JHEprus Tena B OJAHOPOJHOM TIpaBUTALMOHHOM ImoJie. [loTeHuuanbHas 3Heprus
Tella B TPAaBUTAIIMOHHOM T0JIE OJTHOPOJIHOTO IIapa (BHYTpU U BHe Iiapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThss KOCMHUYECKASI CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIUATBHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TEN. 3AKOH COXPAHEHUSI MEXAHUYECKOU SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyJM 171 WMICATBHOM KUJIKOCTH KaK CIIEICTBHE 3aKOHA
COXPAaHEHHS] MEXaHUYECKON IHEPTUN.

TexHnueckne yCTpONUCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIBUKEHUE PAKET,
BOJIOMET, KOMEP, MNPYXKUHHBIA TMHUCTOJET, TUPOCKOM, (UTypHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHUE.

N3mepenne MOITHOCTH CHIIBI.

N3meHeHnue 3Heprum Telia Npu COBEPIICHUH PabOTHI.

B3auMHble mnpeBpanieHUs KUHETUYECKOM W MOTEHIMAIbHOW SHEPrUil IpH
JNEWCTBUM HA TEJIO CUJIbI TSXKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Mpu CBOOOIHOM MaICHUU.

Yuenuueckuit saxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenue ummynbsca Temna no TOpMO3HOMY MYTH.

N3mepenue cuibl TITH, CKOPOCTH MOJEIH SJIEKTPOMOOUIS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEeHUE U3MEHEHHUS UMITYJIbCA TEIA C UMITYJIBCOM CHIIBL.

HccnenoBanne coXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aUMOJICHCTBUMU.

N3Mepenne KHHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHHS TOTEHIIMAIBLHON SHEPTUU MPYKUHBI C PAOOTON CHUIIBI
TPEHMUSL.

Onpenenenue pabOThl CWIbI TPEHUS] MPU JBWKEHUM Tea MO HAKIOHHOU
IUIOCKOCTH.

Paznen 3. MogekyasipHas Gu3nMKa 4 TEPMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUulU.

OcHOBHBIEC TOJOXEHUST MOJEKyIsipHO-KMHeTHueckoi Teopun (MKT), wux
onbiTHOe oOocHoBaHue. [uddysus. bBbpoyHoBckoe aBukeHHe. XapakTep
JNBWOKEHHSI W B3aMMOJECHMCTBUS 4YaCTHUI BellecTBa. MOJEIM CTPOEHUs Ta3o0B,
KUJKOCTeH W TBEPABIX TeNl W OOBSCHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u pasMepbl Moiekya (atomoB). KonuyecTBO BeliecTBa.
[TocTossHHass ABoraspo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ uaMepenus. Illkana
temueparyp Llenbcus.

Mojenp UaeaIbHOTO ra3a B MOJEKYJISIPHO-KHHETUYECKONM TEOPUU: YaCTHUIbI
rasza JBHKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomtoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lanpToHa. M30mpoiiecchl B
UJeaJbHOM Tra3e C IOCTOSHHBIM KOJIMYEeCTBOM BemlecTBa. [ 'paduyeckoe
MpeCTaBICHHE U30IPOIIECCOB: N30TEpMa, U30X0pa, n3obapa.

CBA3p  MEXIy [IaBJICHHEM H  CPEJHEM KUHETHYECKOW DHEprueu
MOCTYNATEILHOIO TEIJIOBOTO JBUXKEHUSI MOJEKYJ HACIbHOTrO rasa (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UI€AIbHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEIHEH
KUHETHYECKOUN YHEPTUEN MOCTYNATEIbHOT0 TEIUIOBOTO JBMKEHHUS €€ YACTHII.

TexHuueckne YCTpPOWCTBA M TEXHOJIOTMYECKHUE TMPOLECCHl: TEPMOMETD,
OapoMeTp, MoTyuYeHre HaHOMAaTEPUAJIOB.

Hemoncmpauuu.

Mojenu IBUKEHUS YaCTHI] BEIIECTBA.

Mopenbs OpOyHOBCKOTO JABUXKEHUS.

Buzaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKECHHUS.

Huddy3us xxunkocteit.

Mopens onbita [lTepHa.

[IpuTskeHne MOJIEKYII.

Mopgenu KpucTaNIM4ECKNX PEMIETOK.

HaOnronenue u ucciaeqoBaHrue U30MpoIeCcCOB.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

UccnepoBanne mnporecca yYCTAaHOBJIEHUS TEIUIOBOTO PABHOBECHS MPHU
TEIJI000MEHE MEXKAY TOpsSYeil U XOJIOIHOU BOJOM.

N3ydenne wH30TEPMUYECKOr0 Tpolecca (PEeKOMEHJOBAHO MCIOJIb30BaHHE
¢ poBoi 1a00paTOPUN).

N3ydyenue n30XOpHOro mnporecca.

N3ydenne nzobapHoOro mpoiiecca.

ITIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennosvie mauiunol.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM MJis
TEPMOJAVMHAMUYECKON cUCTeMbl. BHenHne n BHyTpeHHuEe napameTpsl. [lapamerpsl
TEPMOJAVMHAMUYECKON CHUCTEMBI KaK CpEJIHUE 3HAYCHUS BEIWYWH, ONKCBHIBAIOIINAX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauaio TtepmomuHamuku. (CaMONpoOHW3BOJIbHAS — PEIaKCallUs
TEPMOJINHAMUYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.

Mojgens uOeabHOTO Ta3a B TEPMOJMHAMHKE — CHCTEMA YPaBHEHHUI:
ypaBHeHHEe MeHaeneeBa—KnanelipoHa U BBIpaXXEHUE 11 BHYTPEHHEU >HEPIUU.
VYcioBuss TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasg KOHUEHTPAIUs YACTHI], BBICOKHE
TemIreparypsl. BelpaxkeHue i1 BHYTPEHHEN SHEPTUH OJHOATOMHOIO UAEAJIBHOTO
rasa.

KBazucratnueckre u HECTATUYECKUE MTPOLIECCHI.

DOneMeHTapHasi paboTa B TepMOJMHAMUKE. Boiuncnenue padoThl Mo rpaduky
npoiecca Ha pV-auarpamme.

Tennonepenaua  kak  cmoco®0  WM3MEHEHHMS  BHYTpPEHHEH  DHEPruu
TEPMOJMHAMHYECKONM  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJIHOCTD, U3TyUYCHHE.

KomnuectBo TemnoTel. TemmoéMkocTs Telma. YAenpHAas ©  MOJSpPHAS
TEIJIOEMKOCTH BElIEeCTBA. YpaBHeHue Maiiepa. YienbHas TemiIoTa CropaHus
toriuBa. Pacué€r konumuecTBa TEIUIOTHI TpW Teruionepenaye. llonstue 06
aarabaTHOM IIpoliecce.

IlepBbiii  3ak0H TepMOAMHAMUKU. BHyTpeHHsst »sHeprus. KommuectBo
TEIUIOTHI W paboTa Kak Mepbl  HU3MEHEHUSI  BHYTPEHHEH  DHEpruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropon 3akOH TEpMOJWMHAMHUKM IS PABHOBECHBIX MPOIECCOB: YEPE3
3aJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHCTEMBI MPOXOJUT
eMHCTBeHHAas aauadara. AOCOIIOTHAS TeMIleparypa.

Bropoii 3akOH TEpMOAMHAMUKHA JJII  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXKHO TepeaaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tella K 0ojee HarpeTomy 0e3
komneHcauuu (Knaysuyc). HeobpatumocTs IpUpOHBIX MPOIECCOB.

[TpuHumme! nectBus TerioBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KIIJI. [ukn Kapno.

DKOJOTUYECKUE ACIEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUraTeieu. TermioBoe
3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: XOJIOAUIIBHUK,
KOHJIUIIMOHEP, IU3ENIbHBIM M KapOropaTOpHBIA JBUTaTeNd, NapoBas TypOuHa,
MOJY4YEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3AIUA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIUS OMOOPTaHUYECKOTO TOILIIMBA IS
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUHU.

Hemoncmpauuu.

N3meHnenne Temmepatypsl pu anadaTuueCcKkoM paclIupeHUN.

Bo3zaymHoe oruuso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CnocoObl U3MEHEHUsI BHYTPEHHEN YHEPTUH.

Uccnenosanne agnabaTHOTO MpoIlecca.

KomnbrorepHbie MOAEN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nadopamopmuvie pabomul, nPAKMUKYM.

N3mepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mponecca OCThIBAHUS BEIIECTBA.

Uccnenosanne agunabaTHOTO MpoIlecca.

N3yyeHne B3aMMOCBSI3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOICUCTBUS U
TEMIIEPaTypPbl KUTIEHUS KUJKOCTEN.

Tema 3. Azpecammnsie cocmoanusn eeuyecmea. DPazoevie nepexoowl.

[TapooOpazoBanne u KoHAeHcarus. Vicmapenue u kumeHue. Y AenabHas
TeIUI0Ta mapooOpa3oBaHUSI.

Haceimiennbele u  HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPbl, NX HE3aBUCUMOCTD
OoT 00BbEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIEPaTypbl KUMIEHUS OT JIaBJICHUS
B JKUJKOCTH.

Bnaxnocts Bo3ayxa. AOGCOMIOTHAS U OTHOCUTENbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaioB. [lmaBneHwe W Kpuctauih3anus. YellbHas TEIUJIOTa IUIABJICHUS.
CyO6numarnusi.

Hedbopmanuu TBEpaOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmanuii.

TennoBoe paciivpeHue KUIKOCTEW U TBEPIBIX Tel, 00BEMHOE U JIMHEIHOE
pacuimpeHrue. AHrapMOHU3M TEIJIOBBIX KOJI€OAHUIM YacTHUIl BEIlleCTBA KaK MPUYMHA
TEIUIOBOT'O pacIIMpeHust Tell (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepruu B (ha30BBIX MEPEXO/IaX.

VYpaBHeH#HE TEIIIOBOro OanaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DpuiMeHT MOBEPXHOCTHOTO HATSKEHHS.
Kanunnsapusie aBnenus. J[aBneHre noa UCKPUBIEHHOW MOBEPXHOCTHIO )KUIAKOCTH.
®opmyna Jlamnaca.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI:  KHUIKHE
KPHUCTaJJIbl, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TemnoBoe pacmpeHue.

CBoIiCTBa HACKIIEHHBIX TTAPOB.

Kunienune. Kunenue npu noHM>XEHHOM TaBJICHHHU.

N3Mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI ¢ MBUIBHBIMU TUIEHKAMMU.

CwmaunBaHue.



Kanunnsapusie siBiieHUsI.

Mojenu HeHbIOTOHOBCKOM KUIKOCTH.

CniocoObI M3MEPEHHUSI BIAKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BEMIECTBA.

Buasl nepopmarmii.

Habnronenne manbix aedopMarui.

Yuenuueckuit skcnepumenm, nadopamopmnsvie pabomul, nPAKMUKYM.

N3ydyenue 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenue yaenpHOM TENIOTHI MIABICHUS JbJA.

M3y4yeHne CBOMCTB HACBILLIEHHBIX 1aPOB.

N3mepenre aOCONIOTHON BIAXXHOCTH BO3JyXa W OILIEHKAa Macchl MapoB B
MTOMEIICHUH.

N3mepenue ko3 duiieHTa MOBEpXHOCTHOTO HATSHKEHUSI.

N3mepenue monyns FOHra.

UccnenoBanme 3aBucuMocTH jaedopMariud Pe3WHOBOTO  oOpasma oT
MPUJIOAKEHHON K HEMY CHUJIBI.

Pa3nea 4. diekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.

DIleKTpu3anms Tea U €€ MPOABJICHUS. DIECKTpUUYECKHi 3apsan. [IBa Buma
AJEKTPUYECKUX 3apsfaoB. [IpOBOAHWKHM, JUAIEKTPUKM U MHOJYIPOBOJHUKH.
DJIEMEHTAPHBIN JJIEKTPUYECKUM 3apsifl. 3aKOH COXPAHEHUS DIJICKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apanoB. Toueunsie 3apsasl. 3akoH Kynona.

DnekTpuyeckoe nose. Ero qeiicTBue Ha 3JEKTPUUECKUE 3aPsIbl.

Hanpsok€éaHocts  anmektpudeckoro  monst.  [IpoOueiit  3apsa.  Jlunum
HaNPsHKEHHOCTH AJIEKTPUUECKOTO MOs. OTHOPOJHOE AIEKTPUUYECKOE TTOJIE.

[ToTeHIMANTBHOCTh 3JEKTPOCTATUYECKOrO0 MOJIsl. Pa3HOCTh NMOTEHUHUAIOB M
HanpspkeHne. lloTeHImanbHas SHEprus 3apsiga B DIJIEKTPOCTATHYECKOM ITOJIE.
[Torenuuman snekTpocTaTuuecKoro noiist. CBsi3b HANPSHKEHHOCTH MOJISI U PA3HOCTH
MOTEHIUAJIOB JJI1 DJIEKTPOCTATUYECKOro ToJisi (Kak OJHOPOJHOTO, TaK U
HEOJTHOPOHOTO).

[TpuHIMI Cynepno3UIMU STEKTPUUECKUX TTOJIEH.

ITonme Toueunoro 3apsnma. Ilone paBHOMepHO 3apspkeHHOU cdepsl. [lome
PAaBHOMEPHO 3apsbKEHHOTO 1Mo o0BEéMy miapa. [lome paBHOMEpPHO 3aps>KEHHOU
OeckOoHEUHOM TIoCKOCTU. KapTuHbl NUHUM HAOPSHKEHHOCTH JTUX TMOJEUH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOOHUKH B BJIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECUS 3apPSI0B.

JIM3neKTpuKu B AIEKTPOCTATUYECKOM oJe. JnanekTpuueckas
MIPOHULIAEMOCTH BEILIECTBA.



Kongencarop. D1eKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapaitenbHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe COeTMHEHNE
KOHJIEHCATOPOB.

DHEPrus 3apsSKEHHOT0 KOHAEHCATOPA.

JIBr>KeHHE 3apsyKEHHOM YaCTUIBI B OJHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TeXHUYeCKne YCTPOWCTBA MU TEXHOJOTMYECKUE IMPOLECCHL: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKash 3allliuTa, 3a3eMJICHHUE DJIEKTPONpUOOpPOB,
KOHJIEHCATOpHI, TeHepaTtop Ban ne ['paada.

Hemoncmpauuu.

VY CTpOUCTBO M MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apSKEHHBIX MIACTHH.

Mogenb anmekTpocTaTudeckoro reueparopa (Ban ne I'paada).

[IpOBOIHUKM B 3JIEKTPUUYECKOM IOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

Y CTpoiCTBO U IEMCTBHE KOHAEHCATOPA MMOCTOSTHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT IUIOLIAH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEPrus 3IEKTPUUYECKOTO IMOJIA 3aPSKEHHOT0 KOHIEHCATOPa.

3apsiiKa U paspsaka KOHJIEHCATOpa YEPE3 pE3UCTOP.

Yuenuueckuit skcnepumenm, nadopamopmnvie pabomul, nPAKMUKYM.

OueHka cui B3auMOJACHCTBUS 3aPSKEHHBIX TEN.

HaOnronenue npeBpaiieHus HEPrun 3apsSKEHHOT0 KOHJEHCATOpa B SHEPTHUIO
W3JIy4YE€HUS CBETOAUOMA.

N3ydyeHne npoTekaHus TOKa B LIENHU, COACPKAIIECH KOHIEHCATOP.

Pacnpenenenue pa3HoOCTH MOTEHIINAJIOB (HampsKEHUS ) npu
MOCIIEIOBATELHOM COCAMHEHUN KOHJAEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [Tocmoannwlii 31eKmMpuUYecKuil mox.

Cuna Toka. [TocTOSIHHBIN TOK.

VYcioBust CyniecTBOBaHUSI MOCTOSSHHOTO AJIEKTPUYECKOr0 TOKa. MCTOUHMKH
toka. Hanpsioxenne U u DJ1C &.

3axkoH Oma 1 yJacTKa Lenu.

DIIEKTPUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBIICHUS
OJHOPOJIHOTO MNPOBOAHWKA OT €ro JJIMHBI WU IUIONIAAX IOIMEPEYHOrO CEYECHUS.
VY 1enpHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MapalIEIbHOE, CMEIIAHHOE COEJUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBi€HHBIX AnekTpuueckux nenei. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOIIHOCTh 3JEKTPUYECKOTO TOKA. TernoBas MOIIHOCTb, BbIIEIAEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHMKA TOKa. 3akoH Oma g
MOJHOW  (3aMKHYTOM) JJIEKTPUYECKOW I1ienmr. MOIIHOCTh HMCTOYHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpgeHcaTtop B nenu noCTOSSHHOTO TOKA.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJIOTMYECKUE IMPOLECCHL: aMIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3MepeHue Cuiibl TOKa U HAPSIKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHUJIbI TOKAa OT HAINpSDKEHUS I PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOIUO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
TJTONAIY MTOTIEPEYHOTO CEUEHUS U MaTEepHAIIa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTHUBJIEHUS MTPUA MOCTOSSHHOM
HaNpsHKEHNUH.

[Tpsmoe n3mepenne DJC. KopoTkoe 3aMblkaHH€ TalbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTHUBJICHHUS.

Cnoco0sl coennHeHus: UCTOYHUKOB Toka, DJ[C GaTapei.

UccnepoBanne pasHOCTH MNOTEHLUHATIOB MEXAY MOJKOCAMUA HUCTOYHUKA TOKA
OT CUJIbI TOKA B LETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanne CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mepenune yaenbHOro COpoOTUBIEHUS TIPOBOAHUKOB.

HUccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANpsKEHUS IS JIAMITBI
HAaKaJIMBaHUSI.

VYBenuuenue npenaesia usMepeHust amnepMerpa (BoJabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIICHUSI UICTOYHHUKA TOKA.

UccnenoBanue 3aBucumoctu DJIC raabBaHHMYECKOTO 3JIEMEHTA OT BPEMEHHU
MpU KOPOTKOM 3aMbIKAHHH.

UccnepoBanne pasHOCTH MNOTEHUHATIOB MEXAY MOJKOCAMUA HUCTOYHUKA TOKA
OT CUJIbI TOKA B L[ETIH.

HccnenoBanne 3aBUCUMOCTH TMTOJE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku 6 paznuunvix cpeoax.

DJIEKTpUYECKas NPOBOAUMOCTh  PA3JIMYHBIX  BEHIECTB.  JJEKTPOHHA
MPOBOJIUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS METAJUIOB OT
temmeparypbl. CBEpXITPOBOIUMOCT.



DIIEKTPUYECKHN TOK B Bakyyme. CBOMCTBA SJIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MIPOBOJIUMOCTD
noynpoBoJHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHN TOK B JJIEKTPOJUTAX. DNEKTPOJUTHYECKAS AUCCOLMALUS.
DNeKTposin3. 3akoHbl Dapaaes IJIsl FJIEKTPOIU3a.

DJeKTpuYecKnil TOK B razax. CaMOCTOSTENbHBIA W HECAMOCTOSITEJIbHBIN
paspsn. PaznuyHble TUIBI CAMOCTOATENBHOTO pa3psana. Momuus. [1na3ma.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: Ta30pa3psIiHbIC
JaMIIbl, 3JIEKTPOHHO-TyueBass TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3uCTOp, (HOTOAMON, CBETOAUOM, TalbBaHHWKA, papUHUPOBAHHE MEJH,
BBITUIABKA AJTFOMUHMUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTb COMPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

3aKkoHBbI AJIeKTposn3a Papajes.

HckpoBoii pa3psii U MpOBOAUMOCTh BO3/1yXa.

CpaBHeHUE MPOBOIUMOCTH METAJIOB U MOJTYITPOBOJHUKOB.

OIHOCTOPOHHSISI MPOBOAMMOCTD JTHOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

Habnronenne anexkrponusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

UccnegoBanne  3aBUCMMOCTH  CONPOTUBIICHUA  TEPMOPE3UCTOpPA  OT
TeMIIEpaTypHl.

CHsiTHE BOIBT-aMIEPHON XapaKTEPUCTUKU AUOAA.

Du3nYecKuil MPAKTUKYM.

CnocoObl u3MepeHus: GU3NUECKUX BEIUYUH C UCIOIb30BAaHUEM AHAIOTOBBIX
U U(GPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE MOTPEUIHOCTU U3MEPEHUN (DU3NUYECKUX BEITUYMH.
OueHka rpaHull MOrpeurHoOCTeN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, HCCICAOBAHUN  3aBUCUMOCTEMN
(U3MYeCKNX BEIWYMH, MPOBEPKA MPEMJIOKEHHBIX THUIMOTE3 (BbIOOp U3 PadoT,
ONMCAHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUUYECKUHA  IKCIEPUMEHT,
nabopaTtopHbie pabOThI, IPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHa B 10 kiacce
OCYIIECTBIISIETCS C YYETOM COAEPHKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTUuKH, OUOJOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHUHU.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
nOo3HaHuA: SBJICHUE, HAay4YHBIM ¢akT, runore3a, Guznueckas BeJIMYMHA, 3aKOH,



TeopHs, HAOIIOJEHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTUA U3MEPEHUM, U3MEpUTENbHbBIE TPUOOPHI, ITU(ppoBas adbopaTopusl.

Mamemamuxka: pelnieHHMe CUCTEMbl ypaBHeHUH. JIuHelHas ¢QyHKUMS,
napabouia, runepOosna, ux rpaduku u cBoicTBa. Tpuronomerpudyeckue (GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl 1 MX MPOEKIUU HA OCH KOOPAHHAT, CJI0KEHUE BEKTOPOB.

Bbuonozua: mexannueckoe ABM)KEHUE B KUBOW Npupoze, 1updy3us, ocMoc,
TEIJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYXAIoLEH Cpelibl,
yTHIM3ausl OMOOPraHMYECKOro TOIUIMBA JJIsl  BBIPAOOTKH «TEIJIOBOI» U
ANEKTPOIHEPTHH, TIOBEPXHOCTHOE HATSKEHUE U KAMWUISIPHBIE SBJICHUS B IPUPOJE,
AIEKTPUYECKHUE SIBJICHUS B dKUBOU IPHUPOJE.

Xumuna: NHUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYEeHHE HaHOMAaTepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U Ta30B, )KUJKHE KPUCTAIUIbI, dJEKTPUUECKUE
CBOMCTBa METAJIJIOB, JIEKTPOIUTHYECKAs TUCCOLMALMS, TalbBaHUKA, JIEKTPOHHAs
MUKPOCKOIHS.

T'eocpagpua: BnaxxHOCTh BO3yXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHHKE, CTATHYECKHE KOHCTPYKLUUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKLHH), UCIOIb30BAHUE 3aKOHOB COXPAHEHUs
MEXaHUKH B TEXHHKE (TUPOCKOI, BOJAOMET M JPYTUe€), JBUTATEIb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOW XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMATepuajoB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAsl 3aIUTa, 3a3€MJICHUE S3JIEKTPONpUOOpOB,
ra3opaspsiHbIE JTaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAJIbBAHUKA.

11 KVIACC

Pa3nea 4. diekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnelcTBHE TOCTOAHHBIX MArHUTOB M MPOBOJAHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOW uHAYKUMHU. [IpuHOMn cynepno3uunu
MAarHUTHBIX NTOJIeH. JIMHUY MarHUTHOM MHIYKLWH.

MarnutHoe 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cwita Amnepa, €€ HalrpaBJIEHHE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIE€HUE U MOYJb. J|BUKEHUE 3apSKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM mnoJie. PaboTa cuisl JlopeHua.

MaruautHoe nosne B BemecTBe. DeppOMarHeTuky, rnapa- U ITMHaMarHeTUKH.



TexHn4eckue YCTpOﬁCTBa N TCXHOJOTHYCCKHUC IIPOHCCChI: IIPHUMCHCHUC

MMOCTOSTHHBIX MAarHuToOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENIH 3JIEMEHTaPHBIX YaCTHIL.
Hemoncmpauuu.

KaptnHa  nuHMI  MHAYKIMM  MarHUTHOTO  MOJsA  IOJOCOBOIO  H
MOJKOBOOOPA3HOT0 MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHuii MaraHuTHOW MHAYKIWU MOJS JJIMHHOTO MPSAMOTO MPOBOJIHUKA
Y 3aMKHYTOT'0 KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBrue cuibl JIOpEHIla Ha HOHBI 3JIEKTPOJINTA.

HaOnronenue nBUKEHUS MMy4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[MpunHmn JICUCTBUS AIEKTPOU3MEPUTEITHHOTO npudopa
MAarHUTOAJIEKTPHUYECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MAarHUTOB.

UccnenoBanne cBOMCTB (peppOMarHETUKOB.

UccnenoBanue AelCTBUS NOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Onpenenenne MAarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. Inekmpomacnumnan UHOYKUUA.

SlBneHue 3NeKTpOMarHuTHOW WHAYKUOUMH. [lOTOK BEKTOpa MAarHUTHOM
naaykuun. JOJIC wHAyKnuu. 3aKoH BJIEKTPOMAarHuTHOM uHAaykuuu Papajes.
Buxpesoe anexrpuueckoe nosie. Toku Pyko.

OJIC WHAYKIMM B MPOBOJHUKE, NBUKYLIEMCS B OJHOPOJHOM MarHUTHOM
noJe.

[IpaBuno Jlenna.

NupyktuBHOCTh. KaTylika WHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKAa.
SIBnenne camonnaykunu. 31C caMOMHAYKIUN.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOUECCHl: MHAYKIIMOHHAS
Me€4Yb, COJIEHOU/I, 3allIUTa OT JICKTPU3ALNU TEN MPU ABUKECHUNA B MATHUTHOM I10JIE
3emun.

Hemoncmpauuu.

HaOnronenue siBeHUs 3JIEKTPOMArHUTHON MHIYKIIUH.

Hccnenosanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHHMS
MAarHUTHOT'O MOTOKA.



[IpaBuno Jlenna.

[Tanenurie MmarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre caMOUHIYKIIUH.

Hccnenosanne 3aBucumoctyd J/JC caMOMHAYKIMHA OT CKOPOCTH M3MEHEHHMS
CHUJIBI TOKA B ICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenue MHIYKIIMU BUXPEBOTO MAarHUTHOTO TOJISI.

UccnenoBanue siBIEHUS] CAMOUHIYKIIUH.

COopka MoJienu AIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0aHus ¥ BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbhas cuctema. CBOOOIHBIE KOJIEOAHMUS.

[Mapmonnueckue konedbanusi. Kunemarnueckoe M TUHAMUYECKOE OIMKCAHUE.
DHepreTuyeckoe OnucaHue (3aKOH COXpAHEHUs MEXaHWYeCKOW sHepruu). BoiBon
JUHAMHYECKOIO OMHUCAHUSI TAPMOHUYECKUX KOJIEOAHUN U3 UX IHEPTETHUUYECKOIrO U
KMHEMaTUY€CKOTO OMUCAHMUS.

Ammuntyna u (aza konebanuil. CBsA3b aMIUTUTYIbI KOJIEOAHUI HCXOJHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora koneOanuid. [lepumon Manbix CBOOOJHBIX KoJieOaHMI
MaTteMaTU4eckoro wasitHuka. Ilepuos CcBOOOIHBIX KoOJeOaHUU MPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarmmnux kojaebanusx. BeiHyxneHHbie konebanus. Pesonanc.
Pe3onancuHass kpuBas. BiusHue 3aTyxaHusi Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOAHUS.

TexHu4yeckre yCTpOUCTBA U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
Kaydelld, My3bIKaJbHbIE HHCTPYMEHTHI, celicMorpad.

Hemoncmpauuu.

3anuch Kojie0aTeIbHOTO IBHKCHHUS.

HaOnronenue He3aBUCUMOCTH MEPUOJIa MaJbIX KoJieOaHUM rpy3a Ha HUTH OT
aAMILTATYIBI.

UccnenoBanue 3aTyxaromux Koje0aHuil 1 3aBUCUMOCTH TIEpUoa CBOOOIHBIX
KoJIe0aHU OT COPOTUBIICHUS.

UccnenoBanne konebaHuid Trpy3a HAa MAaCCUBHOM TPYKHHE C UEJbIO
(dhopmMupoBaHUs NpeICTaBICHUN 00 HACATHLHON MOIENU MPYKUHHOTO MAasiITHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJEOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYXIEHHBIX KOJIEOAHHM.

Habnronenne pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.



N3mepenne mnepuona CBOOOJHBIX KOJIEOAHMM HUTSHOTO W MPYXKUHHOTO
MAasITHUKOB.

N3ydenne 3aKk0OHOB ABMKEHHUSI TeJla B XOJI€ KOJIe0aHU HAa YIIPYTOM IMOJIBECE.

N3yuyeHne nBUKEHUS HUTSIHOTO MasITHUKA.

[IpeobpazoBanue >HEPrUun B IPY>KUHHOM MasiTHUKE.

UccnenoBanne yObIBaHUS aMILTUTYbI 3aTyXaOUUX KOJICOaHUH.

HccnenoBanue BRIHYXIEHHBIX KOJIEOAHHM.

Tema 2. dnekmpomazHumnsle KojledOanus.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIE KOJEOaHUS B
uaeanbHoM KosiebatenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYAbI
3apsiia KOHAEHCATOPa C aMIUTUTY A0 CUIIBI TOKA B KOJI€OATEIIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUU B UJI€aIbHOM K0JIE0ATEIbHOM KOHTYPE.

3aTyxaronue 3JIEKTPOMArHUTHBIE KOJIeOaHus. BrinyxaeHHbIe
AIEKTPOMArHUTHBIE KOJIeOaHus.

[lepemeHnHblii TOK. MOIIHOCTP MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JEUCTBYIOIEE 3HAUYECHHE CWIbl TOKA W HANPSKEHUS TpU pa3iudHor Qopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHblii NEPEMEHHBIN TOK. Pe3uCTOp, KOHAEHCATOp M KaTyIIKa
WHAYKTUBHOCTH B LENH CUHYCOUJAIBHOTO MEPEMEHHOTO TOKAa. Pe30HAaHC TOKOB.
Pe3onanc HanpsikxeHui.

WNneanvubiii  Tpanchopmarop. [lpomsBoactBo, mepenaya U mOTpeOieHHE
AJIEKTPUYECKON IHEPTUMU.

DKOJOTUYECKUE PHUCKH TMpPU MPOU3BOACTBE dIIEKTpodHepruu. Kynbrypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: SIICKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU AJIEKTpONepeaay.

Hemoncmpauuu.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHNs.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT MUHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuninorpaMmsbl 3JEKTPOMATHUTHBIX KOJIEOAHUIM.

I'enepaTop He3aTyXarOUUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenb 3eKTPOMArHUTHOTO T€HEPATOPA.

BriHyXIeHHbIE CUHYCOUIAbHbBIE KOJIEOaHuUs.

Pe3nucTop, kaTymika MHIYKTUBHOCTA M KOHJIEHCATOP B LIENU NEPEMEHHOIO
TOKa.

Pe3oHanc mnpu moOcCIenOBaTENbHOM COCIWHEHUH PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Y CTpoiCTBO M MIPUHITUIT ICUCTBHS TpaHchopMaTopa.



Mopnenp TUHUHA JIEKTPONEPEIAUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yuenne tpanchopmaropa.

HccnenoBanne mepeMEHHOTO TOKAa 4Yepe3 MOCIEAOBATEIBHO COECIUHEHHBIC
KOHJEHCATOp, KaTylIKy U PE3UCTOP.

HaOnronenue 351eKTpOMarHuTHOTO PE30HAHCA.

UccnenoBanne paboThl HCTOYHUKOB CBETA B LIETH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCIOBUS WX pacrpocTpaHeHus. llomepeunsie u
MpOAOJbHbIE BOJHBI. llepuoa, ckOpocTh pacnpoCTpaHEHHs U JJIMHA BOJHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)X€HUE, MpEeJOMIICHHE, UHTepPepeHIus u
mudpaxius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IlymoBO€E 3arpsi3HEHNUE OKPYKAIOLIEH CPEbI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnast opueHTalysi BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTpPa)X€HHUE,  IPEJIOMIICHHE,
nossipu3anus, aTephepeHuns U Audppakius.

[IIxana >MeKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBsI3U U TeneBuAeHus. Paqnonokanus.

DIIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, pajap, paauonpueéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus,
yIBTPa3ByKOBasl IMATHOCTUKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauuu.

OO6pazoBanue U pacIpPOCTPAaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno kak HICTOYHHUK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJI€OaHUH.

HaOnronenue oTpaskeHus U IPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nntepdepeHunu u Audpakiinu MEXaHUUeCKUX BOJIH.

AKyCTUYECKHUI PE30HAHC.

CBolicTBa yIbTpa3ByKa U €ro MIPUMEHEHHE.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJeOaHU.

UccnenoBanne  CBOMCTB ~ SJIEKTPOMATHUTHBIX  BOJH: OTpPaKEHHUE,
MpeIoMIICHUE, TOJIIpU3alus, Tuppaxkuus, UHTEpPEpEHIIUs.

O6HapyxeHue nHPpaKpacHOro u yiabTpaduoIECTOBOIO U3ITYyUCHH.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.



N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM HNPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeHOE pacpOCTPAHEHHUE CBETA B OOHOPOAHOM cpene. JIyu cBera.
To4euHbIN UCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
m1ockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI IpEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoMiieHusi. OTHOCHUTENBHBIN MOKA3aTelNb NpeoMIIeHUs. [I0CTOSHCTBO 4acTOTHI
CBETAa U COOTHOIIECHWE JUIMH BOJH MPHU MEPEX0Je MOHOXPOMATUYECKOTO CBETa
yepes rpaHully pa3zielia IByX ONTHYECKUX CPEX.

Xon nydeit B mpusme. [ucnepcusi cBeta. CinoxkHBIN cocTaB 0eoro cpera.
IIBer.

[TonnHOE BHYTpEeHHEE OTpakeHue. lIpenenbHblii yroj IMOJHOrO BHYTPEHHETO
OTpaXKEHUS.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHMEe U ONTHUYEeCKass CHJIa TOHKOW JMH3BL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUsT TOHKON cepuyecKoil JTUH3BI OT €€ T€OMETPUM U OTHOCUTEIHLHOIO
MOKa3aTens MPeIOMIICHHUS.

@opMyJsia TOHKOW JMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

Xox Jyda, OPOIIEALIErO JMH3Y IOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudyecko ocu. IlocTpoeHue u300paxkeHUl TOYKHM M OTpe3Ka MNpsMoOil B
COOMPAIONIUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

Onrtuueckue npubopsl. Pazpemiaronias cnocoOHOCTh. ['71a3 kKak onTudeckas
CUCTEMA.

[Ipenens TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuuss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpPEHIIMOHHOU
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KilacCMYECKUX
UHTEP()EPEHITMOHHBIX CXEM.

Hudpakmus cBeta. JudpakiuoHHas pemeéTka. YCIOBHE HAOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB T@pH NAJ€HHWM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: OYKH, JIyIa,
nepuckomn, Qoroanmapar, MHUKPOCKOI, MPOCKIUOHHBIN afmapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU()paKIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanrie npeoMieHuUs CBETA.

HaOnronenue noJiHOro BHyTPEHHET0 OTpaxeHus. MoJienb CBETOBOIA.

UccnenoBanne xoAa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKOMApaUIeNbHYIO
IJIACTUHY U TIPU3MY.

UccnenoBanne cBOMCTB N300pakeHUMN B TMH3aX.

Monenu MUKPOCKOIIA, TEJIECKOTA.

Hab6nronenne natepdepeHnum cpeTa.

HaOnroenue 11BeTOB TOHKUX MIEHOK.

Habmronenne nudpakunu cBeTa.

N3ydenne nudppakiinOHHON pEIIETKH.

Habnronenne nudpakiimoHHOTO CIIEKTpa.

Habnronenne aucrepcuu cBeTa.

Habnronenne monspruszaiium cBeTa.

[IpuMeHeHue MONSIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAIPSIKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKYM.

N3mepenue nokazaresns npeaoMIeHUs CTeKIIa.

UccnenoBanne 3aBUCUMOCTH (POKYCHOT'O pPAacCTOSIHUS OT BemlecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne PoKyCHOTO pacCTOSHUS paCCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHusi B CUCTEME U3 TUIOCKOTO 3epKaja U JIMH3HI.

[Tonydenne n300pakeHus: B CUCTEME U3 ABYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

HaOnronenne nudpakuuu, tHTephEepeHINN U MOJIIpU3aIlUU CBETA.

N3ydenne nonspuszanuu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIny JIa3epHOTO U3IYUYEHHUS Ha IBYX LIETAX.

Habnronenne gucnepcun.

HaOnronenue u ucciegoBanue I pakiinOHHOTO CIEKTPA.

N3mepenue 1uHbI CBETOBOW BOJIHBI.

[Tonydenue criekTpa M3Iy4YEHHUs] CBETOJIMOJA MPU MOMOIIH AUGPAKITMOHHOMN
PELIETKMU.

Pa3znes 6. OcHOBBI cIeNIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH.

['panunel mpUMEHMMOCTH — Kiaccudyecko — MmexaHuku.  [loctynaTsl
CIIEUAIbHOU T€OPUU OTHOCUTEIHLHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. IIpeoOpazoBanms  JlopeHa.
VYcnoBue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUe
BPEMEHU U COKpAIICHUE JUTUHBI.

DHeprus U UMNYJIbC PENATUBUCTCKON YaCTHUIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PESITUBUCTCKOM YaCTHUIIbl. DHEPrus
MTOKOSI.



TexHu4yeckre YCTpONUCTBA M TEXHOJOTHYECKUE TMPOIECChl: CIyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEHU 3apsKEHHBIX YACTHII.

VYueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbca U DSHEPrUU  PEISITUBUCTCKUX  YacTull (1o
dboTorpadusiM TPEKOB 3apsXKEHHBIX YACTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaaphno-6011060ii oyaausm.

PaBHOBecHOE TeIIOBOE W3IyueHUE (U3TyuyeHHE aOCOJMIOTHO YEPHOTO Tena).
3akoH cMemeHus Buna. ['unoresa [1nanka o kBaHTax.

@®oTOHBI. DHEPrUs U UMITYJILC (OTOHA.

®dotoaddext. Onpitel A. I'. CtoneroBa. 3akoHsl hoTtodddexra. YpaBHEHHE
OitamreitHa aiist potoaddexra. «KpacHas rpanuna» pororddekra.

JlaBnenue cBera (B YacCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 U a0COJIIOTHO OTpaxkarollyro MoBepxHOCcTh). Ombitel [1. H.
JleGenena.

BosnoBbIe cBOlicTBa yactull. Bonnsl ne bpoind. [{nuna Bonusl ae bpoitns u
pasmepsl 00JacTd JIOKaIM3alUM ABWXKyHIedcs dactuipl. KopnyckymnsipHo-
BOJTHOBOM Ayanu3M. Jludpakius 3JeKTpOHOB Ha KpUCTaIaX.

Cnenuduka nuzMepenuit B Mukpomupe. COOTHOIIEHUS HEOMPEneEHHOCTEH
I'eiizenOepra.

TexHu4yeckre yCTPONCTBA M TEXHOJOTMYECKHE MPOLECChl: CIEKTPOMETD,
dboTodniemMeHT, (POTONATYMK, TYHHEIbHBIH MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHENTHETO (hoTod(deKTa.

Uccnenoanrie  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHUKOB  OT
OCBELIEHHOCTH.

Creronuo.

Conueunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKyM.

UccnenoBanue ¢poTope3ucropa.

N3mepenune nocrossanoi [manka Ha ocHOBeE uccienoBanus ¢hoTorddexra.

UccnenoBanue 3aBUCUMOCTU CUJTBI TOKA YEPE3 CBETOAMO] OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbITHl MO HCCIENOBAHUIO CTpoeHUs artoMa. [lmaHerapHas mojenb aroma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u nornomieHue (OTOHOB MPHU MEPEXOJie aToMa
C OHOTO YPOBHS SHEPTUHU HA APYTOM.



Bunpel ciektpoB. CieKTp ypOBHEN SHEPTUU aTOMa BOAOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE M3JIy4eHHe cBeTa. Jlazep.

TexHuueckne yCTpPOMCTBA M TEXHOJOTHYECKHE IMPOLECCHI: CIEKTPaJIbHbBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mogens onbiTa Pesepdopaa.

HaOnronenue nuHeRYaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBHUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJHBI JIA3€PHOTO U3ITYUYEHHUS.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

HaOnronenue nuHeRyaToro crekTpa.

HccnenoBanue cnekTpa pa3peKEHHOr0 aTOMapHOTO BOJAOPOAA U U3MEPEHHUE
noctossHHOM Punbepra.

Tema 3. Qu3uka amomnozo A0pa u IN1EMEHMAPHHIX YACMUY,.

Hyxknonnass monens sapa [eiizenOepra—lBanenko. 3apsia sjapa. MaccoBoe
yucio sapa. M3otomsl.

PanunoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIM U TMO3UTPOHHBIA OeTa-
pacnan. ['amma-usnydeHue.

3aKOH paJMOAKTUBHOIO pacnana. PaauoakTWBHBIE HW30TONBI B IPUPOAE.
CBolicTBa MOHM3HPYIOUIETO M3IIyYCeHUs. BiusHUE paguOaKTUBHOCTA Ha YKUBBIE
opranu3Mbl. EctecTBeHHbIN QoH n3nydenus. Jlosumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. AnepHblie cuibl. [ledext maccsl sapa.

Snepurie peaknuu. Jlenenue u cuntes saep. SAaepueie peaktopsl. [IpobaeMbl
YIIPaBJISIEMOTO TEPMOSIAEPHOIO CHUHTE3d. ODKOJOTHYECKHE AaCHEKThl Pa3BUTHS
SIIEPHOU YHEPTEeTUKMU.

MeTtonbl perucTpaluy U UCCIAEAOBAHUS AIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIIbHBIE B3aUMOJCUCTBUA. bapuOHBI, ME30HBl U JIENTOHBI.
IIpencraBnenune o CrangaptHor Moaenu. KBapk-ritooHHas MOAENb aJpOHOB.

dusznka 3a npeaenamMu CtangapTHOM mopaenu. TémHas matepus U TEMHas
SHEprusl.

EnunctBo pusnueckoit kKapTUHBI MUpa.

TexHuueckne yCTpOMCTBA U TEXHOJIOTUUYECKHUE MPOLECCHI: TO03UMETP, KaMepa
Bunbcona, simepHbIl  peakTop, TEPMOSAEPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-pPE30HaHCHAasi ToMorpadusi.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Uccnenosanne paanoakTUBHOTO ()OHA C UCIIOIB30BAaHUEM JI03UMETpA.

N3ydenne nornomieHus: 6€Ta-4acTUll aTlOMUHUEM.

Paznen 8. DiieMeHTHI ACTPOHOMUM M ACTPOPU3HKH.



Dtanel pa3BUTHUS aCTpOHOMUU. [[puKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUECHUE
acTpoHOMHUH. [IpuMEHUMOCTh 3aKOHOB (QU3HKUA Il OOBICHEHUS MPUPOJbI
KOCMHYECKHX 0OBHEKTOB.

Metonbl acCTpOHOMHUYECKHX HCCHaeq0oBaHUNA. (COBpPEMEHHBIE ONTHUYECKHE
TENECKOMbI, PaJUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMMUSL.

Bun 3Bé3mHoro neba. Co3Besnusi, spKU€ 3BE3MbI, TUIAHETHI, UX BHUIWMOE
JBH)KEHUE.

CosiHeuHas cucrema.

Counnne. ConmHeyHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMma «CIEeKTPaJIbHbIN KJIACC —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM MOCJIENOBATEILHOCTA. BHYTpeHHEE CTpoeHue
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIACHUN U 3BoJironMK CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CoaHna B
lNanaktuke. Tunsl ramaktuk. PaguoranakTukyu v kBasapbl. YEpHBIE OBIPHI B Apax
rajJaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazoeranue rajakTuk.
Teopus bonbuioro B3peiBa. PemmkToBoe usirydyeHue.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie npo6aeMbl aCTpPOHOMHUH.

Yuenuuecxkue navnwoenus.

HaGnronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C UCIOJIB30BAaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl ONPEACIICHUS MOJIO0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3us CEBEpPHOTO MOJylIapus U SIPKUE
3BE3/IBI.

HaGmronenuss B Ttenmeckon JIyHbI, IJIaHET, TYMaHHOCTEH H 3BE3THBIX
CKOIUICHUU.

Du3nYecKuil MPAKTUKYM.

CnocoObl u3mMepeHus: GU3NUECKUX BEIUYUH C UCIOIb30BAaHUEM AHAIOTOBBIX
U U(GPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JTATUUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE OTPEIIHOCTU U3MEPEHUN (DU3NUYECKUX BEITUUMH.
O1neHKa rpa”ull NOTPEITHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, HCCICAOBAHUN  3aBUCUMOCTEMN
(U3MYeCKNX BEIWYMH, TPOBEPKA MPEMJIOKEHHBIX THUIMOTE3 (BbIOOp U3 PadoT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUYECKHUHA  IKCIIEPUMEHT,
nabopaTtopHbie pabOThI, IPAKTUKYM).

O0o0mamwiee NOBTOPEHUE.



OO06o01IeHre U cUCTEeMAaTH3alMs COJepKaHus pa3feyoB Kypca «MexaHukay,
«MonekynsipHas (Gpu3uKa U TEPMOAMHAMHUKAY, « IJIEKTpoAuHaMuKay, «Konebanus
U BOJHB, «OCHOBBI CHEIUAIBHON TEOPUH OTHOCUTEIBHOCTWY», «KBaHTOBas
buzukay, «IeMEHThl ACTPOHOMUHU U ACTPODUIUKIY.

Ponp ¢Qusuku u acTpoHOMHUHU B IKOHOMHUYECKOM, TEXHOJIOTHYECKOMH,
COIIMATILHOM M 3TUYECKON cepax AesTeNbHOCTU YEJIOBEKA, POJIb U MECTO (PUBUKHU
Y aCTPOHOMHH B COBPEMEHHOW HAay4YHOU KapTHHE MHUpA, 3HAUCHHE OMUCATEIHHOM,
CUCTEMATU3UPYIONIEH, OOBSCHUTENbHOM U  MNPOTHOCTHYECKOM  (QyHKIUH
(buznyeckoil Teopuu, posib GU3NIECKON TeOpUuU B POPMUPOBAHUU MPEACTABICHUN
0 (GU3UYECKOU KapTUHE MUpPa, MECTO (PU3nUecKoil KapTHUHBI MUpa B OOLIEM pSay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTaBICHUN O IPUPO/IE.

MexnpeaMeTHble CBSI3M.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYILIECTBIISIETCS C YUYETOM COJIEPKATEIIbHBIX MEKIIPEIMETHBIX CBSI3€M C Kypcamu
MaTeMaTUuKH, OUOJOTUH, XUMHH, Teorpaduu U TEXHOJIOTHUHU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEMOO08 HAYUHO20
nOo3HaHuA: SBJICHUE, HAay4YHBIM ¢akT, runore3a, Guznueckas BeJIMYMHA, 3aKOH,
Teopusi, HaOJIOJIEHHE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTUA U3MEPEHUM, U3MEpUTENbHbIE TPUOOPHI, ITU(ppoBas adbopaTopus.

Mamemamuxka: pelieHUE CUCTEMbl ypaBHEHUN. TpPUTOHOMETpHUUECKHUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO. BEKTOpHI M HMX MPOEKIIMU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoansie snemeHTapHbIX (QyHKUM. [lpu3HakuM MOAO00US TPEYroJbHUKOB,
onpeesieHne MIOMAau MIOCKUX GUryp u oobeéMa Tel.

buonozua: »>nekTpuyeckue SBICHUS B JKUBOM MNpuUpoje, KoljieOaTelbHbIe
JBIDKEHUST B JKUBOM TMPUPOAE, HKOJOTUUECKUE PHUCKU TMPU MPOU3BOICTBE
ANEKTPOIHEPTHUH,  DIEKTPOMATHUTHOE  3arpsi3HEHUE  OKpYyXKalollled  cpefbl,
yABTPa3BYKOBasi JIUArHOCTUKA B MEIUIIMHE, ONTUYECKUE SBICHUS B >KUBOU
MIPUPOJIE.

Xumusa: cTpoOEHUE aTOMOB U MOJIEKYJI, KpUCTAIIUYECKAsi CTPYKTYpa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTALUIMYECKON PEHIETKH, CIHEeKTPaIbHBIM
aHaJIN3.

T'eocpagpusa: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJ€XKW MArHUTHBIX DY,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonozusn: TPUMEHEHHE TMOCTOSHHBIX MArHUTOB, JJICKTPOMAarHUTOB,
ANEKTpOABUTaTENh SIKOOU, TeHepaTop MEPEMEHHOr0 TOKa, WHIYKIMOHHAS I€Yb,
JUHUU B3JIEKTpOIepead, dIEKTPOBUraTelb, pajap, paauonpuéMHUK, TEIEBU30D,
anTteHHa, Ttenedon, CBYU-meub, yabTpa3ByKOBas JUAarHOCTUKAa B TEXHHKE,



HpOCKHHOHHBIP’I arIiapar, BOJIOKOHHAA OIITHKA, COJITHCYHAasA 6aTapeﬂ, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA OHCPIC€THUKA U 9KOJIOIMYCCKHUEC aCIICKThI e€ pa3BUTHAL.



IIJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA ITPOT'PAMMEI I10 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHLBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATBI

JIuuHOCTHBIE Ppe3yJabTaTbhl OCBOEHUS YyueOHOro mnpenmera «Duznxay
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOUIUXCSl PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  yOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCHMCKOro OOIlecTBa, pacHIMpeHue >KU3HEHHOTO
ONBITA U OMNbITA JIEITEIBHOCTH B MPOILECCE pPea3ali OCHOBHBIX HAIPaBJIECHUN
BOCIIUTATENIHHOUN NESITEILHOCTH, B TOM YUCJIE B YaCTH:

rPa’kIAHCKOr0 BOCTIMTAHUSA:

e CchOpPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3UIMU  OOydarmierocs  Kak
AKTUBHOI'O U OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

e TMPUHSATHE TPAJAUIIMOHHBIX OOILICYETOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATHUYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JACSATEIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOllecTBa, Yy4YacTBOBaTh B CAMOYIPAaBJICHUHM B 00pa3oBaTelbHOU
OpraHu3aluy;

e YMEHHE B3aMMOJICHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHHU C UX PYHKIUSIMU U HA3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESITEIHHOCTH.

NATPHUOTHYECKOT0 BOCIIUTAHUS:

e c(opMUPOBAHHOCTH poccuiicKon TpaXkIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3Ma;

e I[EHHOCTHOE€ OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKECHUAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MMOBEACHUS;

e CHOCOOHOCTH OLICHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHUE JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUYMUBOTO OYIyIIETO.

3CTETHYECKOr0 BOCIIMTAHMSA:

e DOCTETHYECKOE OTHOIIEHWE K MHUPY, BKJIIOUYAs OCTETHUKY HAy4YHOrO
TBOPYECTBA, MPUCYIIET0 (PU3NUECKOI HayKe.

TPYA0OBOI0 BOCIIUTAHMS:



HMHTEpEeC K pa3audyHbIM chepam npodeccuoHanbHON AESTEIbHOCTH, B TOM
YuCcJ€ CBSI3aHHBIM C (U3UKOW U TEXHUKOH, YMEHUE COBepIIaTh
OCO3HAHHBIN BBIOOp Oyayiieit nmpodeccuu U pearin3oBbIBaTh COOCTBEHHbIE
KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHI0O M CaMOOOpa30BaHHUIO B
obsacTu PU3NKU HA MPOTSKEHUU BCEH KUZHMU.

IKOJOINYECKOIro BOCIIMTAHUA

c(hOpMUPOBAHHOCTh HKOJOTHUECKON KYJBTYpbI, OCO3HAHHE TJI00ATHLHOIO
XapakTepa SKOJIOTHYECKUX MPoOIeM;

IJJAHUPOBAHME U OCYIIECTBIEHUE JACHCTBUM B OKpYyXarolleil cpeie Ha
OCHOBE 3HAHUS LIeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHue OmbITa JACSTEIbHOCTH HKOJOTMYECKON HAmpaBlI€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 10 (PU3HUKE.

HEHHOCTU HAYYHOTI'O MO3HAHUS

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKHU;

OCO3HAHWE IEHHOCTHM HAYyYHOU JEATEIbHOCTH, TOTOBHOCTH B IMPOLECCE
M3yueHHs] (PU3MKK OCYIIECTBISITh TMPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEATENbHOCTh UHAWBUAYAIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBare/ibHBIE YHUBEPCAJIBbHBIC y‘{eﬁﬂble IleﬁCTBHH
ba3oBblie JJoruyeckue HeﬁCTBHH:

CaMOCTOSITENTbHO  (OPMYJIIMPOBATH M aKTyalIM3UpOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPENEATh LEAU JEATEIbHOCTH, 3a/1aBaTh NapaMETpbl U KPUTEPUU HUX
JOCTUKECHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEYMS B PaACCMATPUBAEMBIX
(bU3NUECKUX SBICHUIX;

pa3palaThiBaTh IUIaH PEIICHUsI TPOOJIEMBI C YUETOM aHAIM3a UMEIOIIHNXCS
MAaTEPUAIbHBIX U HEMATEPHAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh, OLIEHHBAThb COOTBETCTBUE
pe3yJIbTATOB LIENSIM, OLIEHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPAMHUPOBATh U BBINOJHATH PabOTy B YCIOBUSIX pealbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KPEAaTUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBbie uccienoBaTe/ILCKue HeﬁCTBHHI

BJIQJIETh HAy4YHOU TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATUSIMHU U METOAAMU
(pu3HUECKON HAyKU;



BJIQJICTh ~ HaBBIKAMH  Y4€OHO-HCCJIEJIOBATEbCKOW U MPOEKTHOU
NeATENbHOCTH B 00JIacTH (DU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJOB pEIICHUs 3ajad (PU3HUYECKOro
coAepKaHusl, TPUMEHEHHIO Pa3TUIHBIX METO/IOB MMO3HAHUS,

BJIQJIETh BHUJAMHU JCSATEILHOCTA IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
HMHTEpIpeTalny, TpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX
CUTyallMsX, B TOM YHCII€ MPU CO3JaHUM Y4EOHBIX MPOEKTOB B 00JACTHU
busuky;

BBIABJISITh MPUUYMHHO-CIIE/ICTBEHHBIE CBSI3M U aKTyallM3UPOBaTh 3ajauyy,
BBIJIBUTATh TUIOTE3y €€ pelIeHus, HaXOJIUThb AapryMEHThl  JJis
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUMU, 3a7aBaTh MapaMeTphl U KPUTEPUH
pellIeHus;

aHaJTU3UPOBaTh IMOJYYECHHBIE B XOJI€ PEIICHHS 3aJaud pPe3yJbTaThl,
KPUTHYECKH OIICHHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MECHEHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJHUPOBATH COOCTBEHHBIC 3aJayud B 00pa3oBaTEIbHOU
NESATeNbHOCTH, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATH TPUOOPETEHHBIN OIBIT;
yMETh MEPEHOCUTh 3HAHUS N0 (PU3MKE B MPAKTUYECKYIO 00JIacTh
KU3HEIEATSIBHOCTH,

yMEeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIC HJIEH, TIPEJIaraTh OpUTHHAIbHBIC MOIXObI U PEIIICHUS;
CTaBUTH IPOOJEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PELICHUS.

Pabora ¢ unpopmaunmeii:

BJIaJICTh HABBIKAMU MOJYy4YeHHS MHPOpMAIu (PU3NUECKOTO CoAep KaHus
M3 MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO OCYILIECTBIISITH IMOUCK,
aHaJau3, CUCTEMATU3AIMI0O U HHTEPHpETaluio HHPOpMAIUU Pa3TUYHBIX
BHUJIOB U ()OPM MPE/ICTABICHUS,

OIICHUBATh JJOCTOBEPHOCTHh HH(OPMALIUH;

UCIIOJB30BaTh CpeAcTBa HMH(MOPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTUH B  PEHICHUH  KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COONIoJIeHHeM TPeOOBAHUM SPrOHOMHUKHU,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHOUW 0€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpKaHUs B Pa3IUUYHBIX (Popmarax c
y4€TOM Ha3HaueHWs WHGOpPMalMK U LEJIEeBOM ayJuTOpHUH, BBHIOHUpas
ONTUMAJbHYIO (POPMY MPECTABICHUS U BU3yaIH3alIUH.

KOMMyHI/IKaTI/IBHLle YHUBEPCAJIBHLIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ:



OCYILIECTBJISITh OOIIEHHE Ha Yypokax (U3MKA U BO BHEYPOUHOU
NesITENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyalMd M CMSr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO W3JIaraTh CBOIO TOYKY 3PEHHS C UCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

MOHMMAaTh W HWCHOJb30BaTh  NPEUMYIIECTBA  KOMaHJIHOH U
WHIUBUYaJIbHON paboTHI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM € YYETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

NPUHUMATh LEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBAaTh U
KOOPJIMHUPOBATh JAEUCTBUS 1O €€ JOCTUKEHHUIO: COCTaBIATh IIJIaH
NEHCTBUI, pacpelessiTh POJIA C YUETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHHKAa KOMaH/bl B
o0l pe3ysbTatr o pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE NPOEKTHI, OLEHUBATh HJEU C MO3ULHUU HOBU3HBI,
OpPUTHUHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEJIECHUE B Pa3IN4HbIX
CUTyallUsIX,  MpOSIBIATH  TBOPYECTBO M BOOOpakeHHe,  ObITh
MHULAATUBHBIM.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH
CaMoopraHmaunﬂ:

CaMOCTOSITENIbHO ~ OCYIIECTBJISATh  IMO3HABATENbHYIO JIESITEIBHOCTh B
obmactu (U3UKH M aCTPOHOMHH, BBISBISTH MNPOOJEMbl, CTaBUTh U
dbopmyIupoBaTh COOCTBEHHBIE 3a/1a4U;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TJIaH BBIMIOJTHEHUS MPAKTUYECKOU padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEINOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacmupsiTb  paMKh  ydyeOHOro TpeJAMETa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCThH 32 PELICHUE;

OIICHUBATh TPUOOPETEHHBIN OMBIT;

croco0CcTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYJIUIHUN B O0OJIACTU
(GU3UKH, MOCTOSHHO MOBBIIIATH CBOW 00pa30BATENbHBIM U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTpO.HL, 3MO]_II/IOHaHLHLIﬁ HHTEJJICKT.



JaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSIM;

BJIaJICTh HAaBBIKAMU TIO3HABATENIbHON pediieKcMu Kak OCO3HaHMS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUI;

UCIIOJB30BaTh MNpUEMBI pediiekcuu [Jii OLEHKUW CHUTYyallld, BbIOOpa
BEPHOI'O PELICHUSI;

YMETh OLIEHHBAaThb PUCKH M CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIKCHHUIO;

MPUHUMATh MOTHUBBI W apryMEHThl JAPYTMX MpPU AaHAJIU3E PE3YJIbTaTOB
JIEATEIILHOCTH;

MIPUHUMATH Ce0s1, TOHMMasi CBOU HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHUBBI W apryMEHThl JAPYTMX MpPU AaHAJIU3E PE3YJIbTaTOB
JIESATEIILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLUIUOKH.

B mpomecce AOCTMKEHUS JMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI TIO
¢uzuke Ui ypOBHS CpeIHEro oOmero oo0pa3oBaHUs y OO0ydaroUuxcs

COBEPIIIEHCTBYETCS AMOITMOHATILHBIN MHTEILIEKT, IIPEI0JIar Aot
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAaHWS,  BKJIOYAIONMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUJIETh HAMPABJICHUS Pa3BUTUSA COOCTBEHHOM
AMOIMOHANBLHOMU c(epbl, OBITh YBEPEHHBIM B ce0e;

CaMOPETyJIUPOBAHUSI, BKIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEIECHHUE, CIIOCOOHOCTH aJanTHUPOBATHCS K
AMOIMOHATILHBIM M3MEHEHUSM U TMPOSBISITH TMOKOCTb, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIMU, BKIIIOYAIOIIEH CTpEMJIEHUE K JOCTHKEHUIO LIEeNU
U yCIexy, ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE JE€HCTBOBATh, UCXO/S U3
CBOMX BO3MOKHOCTEH;

AMIIATHH, BKJIIOYAIONIEH CHOCOOHOCTh TMOHUMATh  SMOIIMOHAIBHOE
COCTOSIHUE JPYTUX, YUWUTHIBaTh €ro IMpU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COIIMAJIPHBIX  HABBIKOB, BKJIOYAIONIUX CHOCOOHOCTh  BBICTPAMBATH
OTHOILIEHUS C JPYTUMH JIIOJAbMHU, 3a00TUTHCS, MPOSBIATH HUHTEPEC U
paszpemiaTh KOH(JIUKTHI.

ITPEAMETHBIE PE3VYJIbTATDI

K kxonny oOyuenuss B 10 knacce mpeaMeTHbIE PE3yJbTaTbl Ha YIIIYyOJIEHHOM
YPOBHE JIOJIKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHHIM:



MOHUMATh POJIb  (U3UKHU B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
AKOJIOTMYECKOM, COLMAIbHOM M 3TUYECKOM cdepax JeaTebHOCTH
YeJI0BEKa, POJib U MECTO (PU3UKHU B COBPEMEHHOUM HAay4HOU KapTHUHE MUDA,
3HAQUEHUE OMHCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBIACHUTENBHON U
MPOTHOCTUYECKON  (DyHKIMNA  (UBMYECKOW TEOpUH —  MEXAHUKH,
MOJIEKYJSIPHON (DU3UKU U TEPMOJUHAMUKH, POIb (PU3UYECKOU TEOPUU B
dbopMupoOBaHUU MPECTABICHUN 0 PU3NUECKON KapTUHE MUPAa;

pa3iuyath YCIOBUS MNPUMEHUMOCTH MoJeled (Qu3nueckux Ten H
MPOIIECCOB (SBJICHUM): HWHEpIMadbHAasA CcHUCTeMa OTC4YéTa, aOCOJIFOTHO
TBEPJIOE TENO, MaTepualbHas TOYKa, PAaBHOYCKOPEHHOE JBUXKEHHE,
CcBOOOJHOE majeHue, alcoNOTHO ympyras aedopmaius, aObCOTOTHO
yIpyroe u abCoa0THO HEYNPYroe CTOJKHOBEHHUS, MOAEIH Ta3a, KUJKOCTH
U TBEPAOro (KpUCTAIIIMYECKOT0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJIHOE DJIEKTPUUECKOE TOJIE;

paznuuath yCJIOBUSL (TpaHULbl, O0JACTH) MPUMEHUMOCTU (UIUUECKHUX
3aKOHOB, MOHUMAaTh BCEOONIMN XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh MCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHE TMPOIECChl U SIBJICHUA,
WCIIOJIB3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JBIXKEHUS, (POPMyJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUS, TpeoOpazoBanusa [amuies Uisi CKOPOCTH M TEpeMElIeHUs,
3akoHbl HploTOHa, mpuHUMO OTHOCUTENbHOCTU [amuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITyJIbCa U MEXAaHUYECKOU
SHEPIruM, CBsI3b PAOOTHI CHUJIBI C M3MEHEHUEM MEXaHWYECKOW JHEPruH,
YCJIOBUSL paBHOBECHs TBEPAOro Tena), MIPU OSTOM HCIOJIB30BAThH
MaTeMaTU4YEeCKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpazoBanuii ['anumnes, BToporo
U TpeThero 3akoHOB HbBIOTOHA, 3aKOHOB COXpaHEHHUSI HMMIYyJbca U
MEXaHMUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHUS;

aHAJTM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOILIECCHl U SIBIICHUSI, UCIIOJIb3YS
ocHoBHbIe monoxkeHuss MKT wu 3akoHbl MoOnekyJIsapHOH GUBUKH U
TEPMOAMHAMUKN (CBSA3b JIABJICHUS UJEATBLHOIO Ta3a CcO CpeaHei
KWHETUYECKOM HSHEPTrUeld TEIUIOBOTO MBWXKEHHS W KOHIICHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEIECTBA CO CpeJHEW KUHETUYECKOU
SHEPruey TEMIOBOTO JABUXKEHHS €ro YacCTHll, CBSI3b JIaBJICHUS UEaTbHOIO
raza ¢ KOHUEHTpalUMeW MOJEKYJl W €ro TeMIepaTypoi, ypaBHEHUE
MengaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJWHAMUKHU, 3aKOH
COXpPAaHEHMSI SHEPrUU B TEIUIOBBIX MPOIECCax), MPU 3TOM HCMOIb30BATh



MaTEMATHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MIPUMEHUMOCTH ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAJTU3UPOBaTh U OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, HCIOJIb3YS
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI AJIEKTPOJANMHAMUKHU (3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIIUAIBHOCTh
3JIEKTPOCTATUYECKOrO0 MOJIsl, NPUHLHMI CYNEPIO3ULIHAN SIIEKTPUUECKHUX
MOJIEW, MPU 3TOM YKa3blBasl yCJIOBUsS NMPUMEHUMOCTH 3akoHa Kynona, a
TaKXke€ MPAKTUYECKH BAXHbIC COOTHOILICHMS: 3aKOHbI OMa i y4yacTka
Henu W [ 3aMKHYTOM JJIEKTPHUYECKOW menu, 3akoH Jlxoynsa—JIeHua,
npaBuiia Kupxroda, 3akonst @apajes 11l 2JIEKTPOIIN3a);

OMUCKHIBATh (PU3NUECKUE MPOIECCHl U SIBICHUS, HUCMIOJb3Yys BEIUYUHBI:
MEpEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbl, [aBJICHWE, TOTCHUHUAIbHAS DJHEPIrusl, KUHETUYECKas
SHEPrusi, MeXaHWueckas SHeprus, padoTa CUibl, LIEHTPOCTPEMUTEIHHOE
YCKOpEHHUE, Cujia TKECTH, CWia yIOPYTrOCTH, CUJIa TPEHUS, MOIIHOCTb,
SHEPrusi B3aUMOJACHCTBUS Tena C 3eMiéid BOMU3M €€ MOBEPXHOCTH,
sHeprusi ynpyroi gedopManuu MOPY>KUHBI, KOJWYECTBO TEIUIOTHI,
a0coJlIoTHas TeMmIepaTypa Tela, padoTa B TEPMOJMHAMHKE, BHYTPECHHSS
SHEPrus WACAIBHOIO OJHOAaTOMHOIO Tras3a, paboTa HIealbHOro Trasa,
OTHOCHUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ{ wuaeanbHOro TEIIOBOrO
JIBUTATENS; NEKTPUUECKOE TOJIE, HAMPSKEHHOCTD JIEKTPUUECKOTO MOJIs,
HaNpPsDKEHHOCTh TOJII TOYEYHOTO 3aps/ia WM 3apsHKEHHOTO IIapa B
BAKyyM€ M B JHMIJICKTPHUKE, IOTCHIMAN 3JJIEKTPOCTATUYECKOTO IIOJI,
pPa3sHOCTh  MOTEHUHMAIOB, JJIEKTPOJABWXKYINAs CHJIA, CWiIa  TOKa,
HaNpsDKEHWE, MOIIHOCTh TOKA, JJEKTpPUYECKas EMKOCTh ILIOCKOTO
KOHJEHCATOpAa, COMPOTUBIICHUE y4YacTKa ILEMHA C MOCIEAOBATEIBHBIM U
MapaAJIICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS IICKTPUUECKOTO OIS
KOHJIEHCATOoPa;

OOBSICHSITH ~ OCOOGHHOCTM  TPOTEKaHWs  (PU3UYECKUX  SBJICHUMU:
MEXAHUYECKOE JBHXKEHHUE, TEIUIOBOE JBH)KEHHE YaCTHUI[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE NBHKeHUE, Nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALMS, IUIABJIEHUE U KPUCTAIUIA3ALNS, HAIIPABICHHOCTh
TEIUIONIEPEaauH, JICKTPU3ALUS TeJ, SKBUMOTEHINAIbHOCTh MOBEPXHOCTHU
3apsKEHHOTO MPOBOIHUKA;

MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUeCKOil BEIMUUHBI OT
Ipyrol €  HCHOJIb30BAaHUEM  NPSMBIX  H3MEPEHUH, TIpU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (DU3WYECKUX BEIUYMH B BUAE TpadUKOB C Y4ETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUM, 1eJIaTh BBIBOBI MO pe3ysibTaTaM
HCCIIETOBAHMUS;

MPOBOAUTh KOCBEHHbIE H3MEpeHUs] (U3NYECKUX BEIUYUH, MPU STOM
BBIOMpaATh ONTUMAJbHBIA METOJ H3MEPEHHUs, OIEHHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;
MPOBOAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOW TUIOTE3bI: MIIaHUPOBATH
AKCIEPUMEHT, COOUPATh SIKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIM3UPOBATH
MOJIyYE€HHbIE PE3yJIbTaThl M JIeNIaTh BBIBOJ O CTaTyce€ MPEIOKEHHOU
TUIIOTE3bL;

cobJroaTh mpaBuiia 0€30MacHOro TPy/la MpU MPOBEICHUH HCCIeI0BaHUN
B paMKax Yy4YeOHOro OJKCIEpUMEHTa, NpPAKTUKyMa U  Yy4eOHO-
HCCIEIOBATENIbCKON W MPOEKTHOW JIEATENIbHOCTH C UCIOJIb30BaHUEM
M3MEPUTEIBHBIX YCTPONCTB U Ta00paTOPHOTO 000OPYAOBAHUS;

peuaTth pacy€THBIE 3aJjadd C SBHO 3aJlaHHOM M HESBHO 3aJaHHOM
bu3nYecKord MOJENbIO: Ha OCHOBAaHWU aHalu3a YCJIOBUS OOOCHOBBIBATh
BBIOOp (u3Myecko Mojenu, OTBeYarolield TpeOoBaHUSIM 3ajayu,
NPUMEHITh  (POPMyJbl, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThl
bU3MYECKUX TEOpHUl TMpPU HUCIOJIH30BAaHUM MATEMaTHYECKUX METO0B
pelieHus 3aj1a4, NpOBOJUTh pacuéThl HA OCHOBAaHWU MUMEIOIINXCS JaHHBIX,
aHAJTU3UPOBAaTh PE3yJbTaThl U KOPPEKTUPOBATh METOJIbl PEUICHUS C
Y4ETOM MOJIYYEHHBIX Pe3yJIbTaTOB;

pemaTh KadyeCTBEHHbIC 3ajadyM, TpeOyrollne NPUMEHEHUs] 3HAHUU U3
Pa3HBIX pa3leioB Kypca PU3NKHU, a TAKKE UHTErPAIMU 3HAHUN U3 IPYTHUX
MPEMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTMUYECKYIO
LETOYKY PACCYXACHUN C OMOPO HA U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3nUecKue SBJICHHUS;

UCIIOJB30BaTh TEOPETUUYECKHE 3HAHUS JIi OOBSICHEHUS OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

MPUBOJUTh MPUMEPHl BKIAJla POCCUMCKUX U 3apyOEXKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NEATeNIbHOCTU YeNIOBEeKa, CBSI3aHHOW C (U3MYECKUMHU MPOIECCAMU, C
MO3UITNHI FKOJIOTHYECKON 0€30MacHOCTH, MPEACTABICHUN O palliOHATEHOM
MPUPOJIONIONB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTUKEHUU
HayKl M TEXHOJIOTUH JUisl JaJbHEHIIEro pa3BUTHUS YEIIOBEUECKOTO
00I11eCcTBa;



MPUMEHSTh Pa3JIMuHbIE CIOCOOBI pabOThI ¢ UH(pOpMaIuend PU3NIECKOro
COJIEp’)KaHMsl C HCIOJb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH, TPU 3TOM HKCIOJIb30BaTh COBPEMEHHBbIE MH(OPMALIMOHHbBIE
TEXHOJIOTUU JUIsl TIOUCKA, NEepepabOTKU M MpPeabSBICHUS Yy4eOHOU U
Hay4YHO-TIOMYJSIPHON MH(GOpPMALUK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
nHpopMaIy, MOMYYEHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaIu3UpOBaTh  MOJy4aeMylo  HWH(OpMalnuioo U OLEHUBaTh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJu3a UCTOYHHMKA UH(pOpMAIUK;

MPOSIBIIATH OpraHU3aIMOHHbIE u MO3HABATEIbHbIE YMEHHUS
CaMOCTOSITETLHOTO ~ MPHOOpPETEHUs] HOBBIX 3HAHMM B  Mpolecce
BBITIOJTHEHUS MPOEKTHBIX U Y4E€OHO-UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B TpYIINE C HCHOJHEHHEM pa3JIMUYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYMIbl, PAlUOHAILHO PacHpeAcsiTh AESITEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIMSX, aJICKBATHO OLIEHUBATh BKJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI;

MPOSIBIIATh MOTUBAIMIO K Oyaymieil npodeccCuoHanbHON AESITENbHOCTH 1O
CHENUAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOQUIIS.

K konmy oOyuenus B Il knacce mpenMeTHbIE pe3ysbTaThl Ha YIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MOHUMATh POJIb (U3UKHM B  SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COIIMAJILHOM U 3THYECKOU cepax AesTETbHOCTU YEIOBEKA, POJIb U MECTO
GU3UKH B COBPEMEHHOW HAy4yHOW KapTUHE MHpA, POJIb aCTPOHOMHH B
MPAKTUYECKOM  JEATENbHOCTU 4YeJOoBE€Ka U  JalIbHEHIIEeM Hay4HO-
TEXHUYECKOM Pa3BUTUHU, 3HAUCHHUE OIMHUCATEIIbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSICHUTEILHON U MPOTHOCTHYECKON (yHKIuN (uznueckoil Teopum —
ANEKTPOANHAMUKY, CIEIHAIBHON TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOMU
bu3uku, poiab puznueckoil Teopuu B (GOPMUPOBAHUU TMPEJICTABICHUN O
bu3nYecKor KapTUHE MHPA, MECTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPO/IE;
pa3iuyath YCIOBUS MNPUMEHUMOCTH MoJeled (Qu3nueckux Ten H
MPOLIECCOB  (SIBJIEHUI): OJHOPOJHOE JJIEKTPUYECKOE U OJAHOPOJHOE
MAarHuTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHusl, MATEMAaTUYECKU MasITHUK,
UJeanbHbI TMPYKUHHBIA MasTHUK, TAPMOHHYECKUE BOJIHBI, WJICAJIbHBIN
KoJie0aTenbHbIA KOHTYp, TOHKAs JIMH3a, MOJIEJIEH aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICJIM CBETA;

paziuyath yCJIOBUSL (TpaHULbl, O0JACTH) MPUMEHUMOCTU (HUIUUYECKUX
3aKOHOB, MOHUMAaTh BCEOONIMN XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh MCIOJIb30BAHUS YAaCTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBIE MPOLIECCHl U SIBICHUA,
WCIOJB3Ysl OCHOBHBIE TMOJOXKEHUS U 3aKOHBI JJIEKTPOJAMHAMUKHU U
CIEUHUAIBHOM  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUSs
ANEKTPUYECKOro 3apsiia, cuiaa Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMu, npaBwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJEKTPUUECKOM I1EMU CO CKOPOCTHIO
M3MEHEHMs]  CHJIbI  TOKa,  TOCTYyJIaThl  CHEIMajJbHOM  TEOpuHU
OTHOCUTEJILHOCTU DUHINITEITHA);

aHAJM3UPOBATh U OOBACHATH KBAHTOBBIE MPOIIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJOKEHUST ~ KBaHTOBOM  Qu3uku  (ypaBHeHHE  ODWHIITEHHA 1A
dotoadpdexra, mnepBbIi W BTOpOM ToOCTylatel bopa, mnpuHIUI
COOTHOILIEHUSI HeompenenéHHocTe ['eiizenOepra, 3aKOHBI COXpPaHEHUS
3apsiZIOBOTO M MAaCCOBOTO YMCENI U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaaIMOaKTUBHOIO pacmaja);

OMUCKHIBATh (PU3NUECKUE MPOIECCHl U SIBICHUS, HUCMIOJb3Yys BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUUYECKOTO MOJISL, MOTEHINANT 3JIEKTPOCTATHUYECKOTO
MoJsi, Pa3HOCTh TMOTEHLMANIOB, DJICKTPOJABWXKYINAS CUJA, HMHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM TMOTOK, cujia AmIiepa, UHAYKTUBHOCTb,
ANEKTPOABMIKYIIAS CUJAa CAMOMHIYKIIMHM, SHEPTUs MArHUTHOTO TIOJIS
MPOBOJAHUKA C TOKOM, PEJISITUBUCTCKUM WMIYJIbC, TMOJIHAS DHEPTruUs,
SHEPrusi MOKOS CBOOOJHOW YacCTHUIIbI, SHEPrus W UMIyIbC (HOTOHA,
MacCOBO€ YHKCIIO U 3aps]l AJipa, SHEPTUSI CBSA3U Spa;

OOBSICHSITH ~ OCOOGHHOCTM  TPOTEKaHus  (PU3UYECKUX  SBJICHUMU:
ANEKTPOMArHUTHASI UHIYKIIHS, CAMOMHIYKIIMS, PE30HAHC, UHTEPPEPEHIIUS
BOJH, Audpakius, JUCHEpCUs, TOJHOE BHYTPEHHEE OTpaXKeHue,
dorosnektpudeckuit d3pdext (pororddekt), ambda- m Oera-pacmaisl
saep, raMMa-u3ilydyeHue snaep, (U3MYecKHe MNPHUHIUIIBI CHEKTPATbHOTO
aHanu3a v paOOoThI Jia3epa;

OTpENENATh HAMpaBJICHUE WHAYKIMA MArHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, cuJibl AMriepa u cuiibl JlopeHia;

CTPOUTH U300paKEHHE, CO3/IaBaeMOe IJIOCKHUM 3€pKajioM, TOHKOMW JTUH30M,
U PacCUUTHIBATH €T0 XaPAKTEPUCTUKHU;

MIPUMEHSTh OCHOBOIIOJATarolMe ACTPOHOMUYECKUE TOHSTHUS, TEOPUU U
3aKOHBI JJI1 aHajgu3a W OOBSACHEHHUS (U3UUYECKUX IPOIECCOB,
MPOUCXOJAIINX B 3BE37]aX, B 3BE3/IHBIX CUCTEMAaX, B MEXTaJlaKTUYECKOU
cpene; ABMKEHUsI HEOECHBIX Tell, HBOIIONNY 3BE3/ U BeeneHnHnoii;
MPOBOAUTL HCCJIEOBAaHUE 3aBUCUMOCTEM (U3WUECKUX BEJIMYHMH C
WCIOJB30BaHUEM TMPSIMBIX H3MEPEHUM, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCUPOBaTh pPE3yJbTaThl IMOJYYEHHOHM 3aBUCHUMOCTH



bu3nYecKuX BeIWYUMH B BHUJE TpaduKoB C Y4ETOM aOCOTIOTHBIX
MOTPEIIHOCTe  W3MEpPEHM, JielaThb  BBIBOJABI IO  pe3yjiabTaTaM
HCCIIEIOBAHMUS;

MPOBOAUTh KOCBEHHbIE H3MEpeHUs] (U3NYECKUX BEIUYUH, MPU STOM
BBIOMpaATh ONTUMAJbHBIA METOJ HU3MEPEHUs, OIEHHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;
MPOBOAUTH ONBITHI MO MPOBEPKE MPEIOKEHHOU TUIOTE3bI: MJIaHUPOBATH
AKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIM3UPOBAThH
MOJIyYE€HHbIE pE3yJIbTaThl M JieNIaTh BBIBOJ O CTaTyce MPEJIOKEHHOU
TUIIOTE3bL;

OMUCHIBATH METO/IbI TTOJIyYEHHUSI HAYUYHBIX aCTPOHOMHYECKUX 3HAHUN;
coOJroaTh mpaBuiia 0€30MacHOro TPy/la MpU MPOBEICHUH HCCIeI0BaHUN
B paMKax Yy4YeOHOro OJKCIEpUMEHTa, NpPAKTUKyMa U  Yy4eOHO-
HCCIEIOBATENIbCKON U TMPOEKTHOW JIEATENIbHOCTH C UCIOJIb30BaHUEM
M3MEPUTEIBHBIX YCTPONCTB U Ta00paTOPHOTO 000PYAOBAHUS;

pemaTth pacy€THBIE 3aJjadd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
¢u3uYeckod MOJIeNIbI0: HAa OCHOBAaHWU aHalIW3a YCIOBUS BBIOUPATh
dbu3nyeckre MoJieNd, OTBEYarolne TPeOOBaHUSIM 3a/laud, MPUMEHSTh
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJAThl (PU3MUECKUX TEOpHUit
MpU  HUCHOJIb30BAHUU MATEMAaTHYECKUX METOJOB pelIeHus 3ajady,
MPOBOAUTH Pacuy€Thl HA OCHOBAHUU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
pe3yAbTaThl U KOPPEKTUPOBATH METOMBI PEHIEHUS C YUYETOM MOJYYEHHBIX
pe3yIbTaTOB;

pemaTh KadyeCTBEHHbIC 3ajadyd, TpeOyrollre NPUMEHEHHS 3HAHUN U3
Pa3HBIX pa3leioB Kypca PU3NKHU, a TAKKE UHTErPAIMU 3HAHUN U3 IPYTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTMUYECKYIO
LETIOYKY PACCY ACHUN ¢ ONMOPON HA U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3uUecKue SBJICHHUS;

UCIIOJB30BaTh TEOPETUUYECKHE 3HAHUS JIi OOBSICHEHUS OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

MPUBOJUTL MPUMEPHl BKIAJa POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO
MHUpA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHON
NEATeNIbHOCTU YeNIOBEKa, CBSI3aHHOW C (U3MYECKUMHU MPOIECCAMU, C
MO3UIIUHI SKOJIOTHUECKON 0€30MacHOCTH, MPEACTABICHUN O palliOHATLHOM
MPUPOJIONIONB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTUKEHUU



HayKl ¥ TEXHOJIOTUH JUIsl JaJbHEHIIEro pa3BUTHUS YEJIIOBEUECKOTO
00I1eCcTBa;

MPUMEHSTH Pa3JIMuHbIE CIOCOOBI pabOThI ¢ UH(pOpMaIuend PU3NIECKOro
COJIEp’)KaHMSI C HCIOJb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HKCIOJIb30BaTh COBPEMEHHBbIE MH(OPMALIMOHHbBIE
TEXHOJIOTUU ISl TIOWCKA, NEepepabOTKU M MpPeabIBICHUS Yy4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(GOpMALIUK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHpopMaIy, MOMYYEHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaJIu3UpOBaTh  MOJy4aeMylo  HWH(OpManuioo U OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIONIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJu3a UCTOYHHMKA UH(pOpMAIUK;

MPOSIBIIATH OpraHU3aIMOHHbIE u MO3HABATEIbHbIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOpPETEeHUs] HOBBIX 3HAHMM B Mpolecce
BBITIOJTHEHUS MPOEKTHBIX U YY4EOHO-UCCIIEI0BATENIbCKUX PadoT;

paboTaTh B TpYyIINE C HCHOJHEHHEM pa3JIMUYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYyMIbl, PAllUOHAILHO PacHpeAcisiTh AESTEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIMSX, aJICKBATHO OLIEHUBATh BKJIAJl KaXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMOM MTPOOIIEMBI;

MPOSIBIIATh MOTUBAIIMIO K Oyaymieil npodeccuoHanbHON NESITENbHOCTH 1O
CHEUUAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOQUIISL.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KosnnuyecTBo yacos JIEeKTPOHHBIE
Ne HanmMeHoBaHMe pa3je/ioB U TeM (uudposrbie)
KonTtpoabnsie | IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. HAYYHBIM METO/ ITIO3HAHUS IIPUPOIbI
1.1 Ha N N DHDOLLL 6 bu6mmoreka [IOK
' YHHBIH METOJ NOSHaHHA HpHpoA https://m.edsoo.ru/f16b68d7
Hroro no paszneny 6
Pasznen 2. MEXAHUKA
bubmnoreka [IOK
21 Kunematika 10 ! https://m.edsoo.ru/f16b68d7
bubmnoreka [IOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
23 Cratiia TBEPAOTO T . ! https://m.edsoo.ru/f16b68d7
bubmnoreka [IOK
24 3aKOHBI COXPAHEHHUSI B MEXAHUKE 10 1 hitps-//m.cdsoo.rw/fl 66687
Hroro no paszneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1 hitps-//m.cdsoo.rw/fl 66687
bubmnoreka [IOK
3.2 TepmonnHamuka. TeroBsle MaluHbL 20 1 hitps:/m.cdsoo.ru/fl6b68d7
33 ArperatHblie cocTosiHUs BeniecTBa. Da3zoBbie 14 1 bubnuorexa [JOK




IEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no paszneny 49
Paznen 4. DJIEKTPOJIMHAMUKA
Bubnuoreka [JOK
41 UICKTPHIECKOE Hoie 24 https://m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 IToCTOSTHHBIN 2IIEKTPUYECKUM TOK 24 hitps:/m.cdsoo.ru/fL6b68d7
Bbub6nuoreka [JOK
43 TOKit B pasMIHEIX Cpefiax 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 54
Paznen 5. PUBNUYECKUN TIPAKTUKYM
. bubmuoreka [JOK
> Dusireckiit MpaKTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
Bbub6nuoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpoabnsie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. JIEKTPOAUHAMUKA
bubmnoreka [IOK
I MarmmrHoe nose 14 https://m.eds00.1u/39859¢f1
bubmnoreka [IOK
1.2 UICKTPOMArHHTHAS HHAY KIS 13 ! https://m.edsoo.ru/39859¢f1
Hroro no pazneny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
bubmnoreka [IOK
2.1 Mexanuueckue KoeOaHus 10 hitps:/m.cdsoo.r/39859f1
bubmnoreka [IOK
2.2 DneKTpOMarHuTHbIE KOJeOaHus 15 hitps-//m.cdsoo.ru/39859¢f1
’3 MexaHUYeCKUE U 3EKTPOMArHUTHbHIE 10 1 bubnuorexa [JOK
' BOJIHBI https://m.edso0o.ru/39859ef1
bubmnoreka [IOK
. 2 1
24 Onika > https://m.edso00.ru/39859ef1
Hroro no pazneny 60

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

Ocuosel CTO

5

1

bubmnoreka [IOK
https://m.edsoo.ru/39859¢f1

Hroro no pasneny




Pasznen 4. KBAHTOBASA ®U3UKA

41 K . 15 bu6mmoreka [{OK
) OPIyCKYIAPHO-BOIHOBOM Ayal3M https://m.edsoo.ru/39859¢f1
bubmnoreka [IOK
4.2 PusuKa aToma > https://m.edso00.ru/39859¢f1
43 ®du3nka aTOMHOTO sI/Ipa U JIEMEHTAPHBIX 5 bubnuorexa [JOK
' YacTHIL https://m.edsoo.ru/39859¢f1
Hroro no paszneny 25

Pasznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

bubmnoreka [IOK
5.1 DeMeHTBl aCTPOHOMUU M aCTPOPHU3UKHI 12 https://m.edsoo.ru/39859f1
Hroro no pazgeny 12
Pasznen 6. ®DUSMUYECKHUHN MPAKTUKYM
. bu6mmoreka [IOK
6.1 Dusieckitit IPaKTHiyM 16 16 https://m.eds00.ru/39859¢f1
Hroro no paszneny 16
Pa3gen 7. OBOBIIAIOLIEE IOBTOPEHHUE
Cuctemaru3zanus u o0o0IIeHne
IIPEIMETHOrO COACPKAHMSI U OIbITA bubnnorexa [JOK
7.1 B} 15
NEeSATEIbHOCTH, MPUOOPETEHHOTO MTPU https://m.edso0o.ru/39859ef1
n3ydeHun kypca ¢usuku 10 — 11 kmaccon
Hroro no paszneny 15
bubmnoreka [IOK
PesepBHOE BpeMs 10 https://m.edso0.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

eATeJIbHOCTh YUUTEJIsl ¢ y4eToM padoueii
Ne DJIeKTPOHHBIe N (ppoBbIE A y y P
NpPOrpamMMbl BOCIIHTAHHS
n/ Tema ypoka KoanuectBo o0pa3oBaTe/ibHbIE
n 4acoB pecypchbl
YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOLICHUI
®dusnka — pyHAaMeHTaIbHAS | bubmmorexa [IOK MEX]y MearornyeCKuM paboTHUKOM H €ro
HayKa O MpUpoJe https://m.edsoo.ru/1beef346 00yYaromuMucs
HayuHb1ii MeTO/] TO3HAHUS U NPUBJICYCHUEC BHUMAHUS 00yYarOIUXCs K
Y | bubmuoreka [JOK P v
METOIbI HCCIIeIOBAHMUS [IEHHOCTHOMY acCIIeKTy M3y4aeMbIX
. https://m.edsoo.ru/3a7fde29 Y . i
(bU3MYECKHX SBICHUIN Ha ypOKax sIBJICHUH
DKCIIEpUMEHT U TeOpUs B NPUMEHEHHE Ha yPOKEe TPYNIIOBON pabOThI
nporiecce MO3HaHUS PUPOJIBI. bubnmnorexa LIOK WM paboThI B TIapax, KOTOpPhIE y4ar
1 5
HabmtoneHune u SKCepuMeHT B https://m.edsoo.ru/34c49931 | oOyuaronuxcsi KOMaHAHOI paboTe u
¢busnke B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
NPUBJICYCHUEC BHUMAHUS 00yYarOIUXCs K
CrniocoObl u3MepeHus 1 bubmmorexa [IOK P Y
[IEHHOCTHOMY aCIIeKTy M3y4aeMbIX
(bU3NYECKUX BETUUNH https://m.edsoo.ru/ca2def03 Y . i
Ha ypOKax sIBJICHUH
AOCOIIOTHASI 1 OTHOCUTEIIbHAS NPUBJICYCHUE BHUMAHUS 00yYarOIIUXCs K
N 1 bubmuoreka [JOK
MOTPEUTHOCTH U3MEPEHUI [ICHHOCTHOMY acCIIeKTy M3y4aeMbIX
https://m.edsoo.ru/7f18fda3 .
(U3NUECKUX BETHYHH Ha ypOKax sIBJICHUH
MopenupoBanue B (pu3HKe. NIPUMEHEHHE Ha YPOKE TUCKYCCUH, KOTOpBIE
Posne 1 MecTo ¢pu3uku B | bubmmorexa [IOK Jar0T 00y4YaroNIMMCsl BO3MOXHOCTb
(hopMUPOBaHUN COBPEMEHHOM https://m.edsoo.ru/eabbded1 MPUOOPECTH OTBIT BEICHUSI KOHCTPYKTUBHOTO
HAY4HOW KapTHHBI MUpA, B JHanora




IIPAKTUYECKOU NeATEIbHOCTH
monen

MexaHnuyeckoe IBUKEHUE.
CucreMa orcuera.

BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE TOMOTAIOT MOAECPHKATh
MOTHBAIUIO 00YYAIOIUXCS K TOTYYESHHUIO

7 OTHOCHUTENBHOCTH bubmuoreka [JOK 3HAHUH, HUTAKUBAHUIO MO3UTUBHBIX
MEXaHUUYECKOT'O ABH)KEHHUS. https://m.edsoo.ru/e9a52102 MEXJINYHOCTHBIX OTHOIIEHUH B KJlacce,
[Ipsimast u oOpaTHas 3a7auu MIOMOTAIOT YCTaHOBJICHUIO
MEXaHHUKH N00posKenaTeNbHOM aTMOC(hepbl BO BpeMs

ypoKa
Paaunyc-BekTop MaTepuaabHON NpUBJICUEHNE BHUMAaHHS 00yUYaIOMMUXCs K
TOYKH, €0 MPOEKIMH HA OCH BuGmorexa LOK LIEHHOCTHOMY acCIIeKTy H3yqaciMor0

8 KoopauHaT. TpaekTopus. https://m.edsoo.ru/30a108a5 Ha ypoKe Marepuaia (SBJICHUH, 3aKOHOB,

Ilepememenune. Cxopocts. Mx pubopoB)
MPOEKIIMH HA OCH KOOPMHAT
PaBHOMEpHOE MpsIMOTIMHEHHOE NpUBJICUEHNE BHUMAHHS 00yUYaIOIMUXCs K

9 neuxkenue. I'papudeckoe bubmmoreka [JOK LIECHHOCTHOMY acCIEKTy U3y4aeMOro
ONHMCaHNE PABHOMEPHOIO https://m.edsoo.ru/89ba7190 | Ha ypoke marepuana (SBJICHUHN, 3aKOHOB,
MPSIMOJIMHEITHOTO IBUKEHUS prOOpOB)

IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl

10 CrnosxeHue nepemMenieHuii u bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
ckopocreil. Perienue 3anau https://m.edsoo.ru/761d18aa | oOy4aronuxcsi KOMaHAHOH paboTe u

B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
HepaBHOMEpHOE ABUIKEHILE. BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKATh
MrHoBeHHas1 CKOPOCTb.
. bubmmoreka [IOK MOTHBAIUIO 00YYAIOIUXCS K TIOTYYESHHUIO
11 Yckopenue. [IpsamonuneitHoe

ABHUKCHUEC C ITIOCTOAHHBIM
yCKOpEHHEM

https://m.edsoo.ru/a99549a7

3HaHHﬁ, HaJdaXUBaHUIO ITIO3UTUBHBIX
MEXKINYHOCTHBIX OTHOIIICHUH B KJ1aCccCcE,
MMOMOT'ar0T YCTAHOBJICHUTIO




I00posKeNnaTeNbHOM aTMOC(hepbl BO BpeMs
ypoKa

I'paduueckoe onucanue

MPUBJICYHCHHUC BHUMAHUSA 06yqafom1/1x051 K

12 . bubmmoreka [JOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOoro
HPAMOIHHCHHOTO ABIBCHILE € https://m.edsoo.ru/b7560bbf | Ha ypoke maTrepuana (SBJICHUH, 3aKOHOB,
MIOCTOSIHHBIM YCKOPEHHEM

pubopoB)

BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
CBobosHOE maieHue. paboThI, KOTOPBIE IOMOTAIOT MOAECPHKAThH
YckopeHue cBOOOTHOTO MOTHBAIUIO 00YYaIOIUXCS K TIOTYYESHHUIO

13 najgeHus. 3aBUCUMOCTh Bubnuoreka [JOK 3HAHUM, HATAXKUBAHUIO TTO3UTHBHBIX
KOOp/MHAT, CKOPOCTH, https://m.edsoo.ru/f738109¢ | MeXJIMYHOCTHBIX OTHOLICHUH B KJ1acce,
YCKOPEHHUS OT BPEMEHH U UX MIOMOTAIOT YCTaHOBJICHUIO
rpaduKu I00posKenaTeNbHOM aTMOC(hepbl BO BpeMs

ypoka
NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K

14 JIBm>keHue Tena, OpOIIeHHOTO bubmmoreka [JOK LIECHHOCTHOMY aCIEKTy U3y4aeMOro

MO/ YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5 Ha ypoKe Marepuana (SIBJICHUM, 3aKOHOB,
pubopoB)

KpuBosnuneliHoe ABIKEHHE. NpUBJICUEHNE BHUMAaHHS 00yUYaIOMUXCsl K

JIBIKEHHE TTO0 OKPY>KHOCTH. LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX

15 VYrnoBas U JIMHENHAsA CKOPOCTb. bubmmoreka [JOK Ha YPOKaXx sIBICHUMI
[lepuon u yactoTa. https://m.edsoo.ru/33196fbe
IlenTpOoCcTpeMUTENBHOE U
MIOJTHOE YCKOpEHUE

16 KonrponsHas pabora o Teme bubmmoreka [IOK
"Kunemaruka" https://m.edsoo.ru/1242{32e
[Tepsriif 3ak0H HproTOHA. BuGmiorexa LIOK MPUBJICYCHUE BHUMAHHS O0YJarOIINXCS K

17 WHeprmanbHble CHCTEMBI [IEHHOCTHOMY aCIIeKTy M3y4aeMOro

orcuéra. [IpuHumn

https://m.edsoo.ru/5a%e4a64

Ha YpOKe MaTepuaia (sBJICHH, 3aKOHOB,




OTHOCHUTEJILHOCTH | annnes.
HeunepuuansHbsie cuctemMbl
orcuéra

pubOpoB)

Cuna. PaBHOaelcTBYO1IAS

MPUBJICYHCHHUC BHUMAHUSA 06yqafom1/1x051 K

. bubmmoreka [JOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOoro
18 cuna. Bropon 3akon Herorona. .
Macca https://m.edsoo.ru/141d3837 | Ha ypoke marepuana (SBJICHUHN, 3aKOHOB,
pubopoB)
NpUBJICUEHNE BHUMAHHS 00yUYaIOMUXCs K
19 Bzaumopeinicteue ten. Tperuit bubmmoreka [JOK LIECHHOCTHOMY acClEKTy U3y4aeMOro
3akoH HprloToHa https://m.edsoo.ru/57dba505 | Ha ypoke marepuana (SBJICHUH, 3aKOHOB,
pubopoB)
[TpuHIUN CynepHO3ULIUH CHITL. BuGmorexa LOK NpUBJICUEHNE BHUMAaHHS 00yUYaIOMUXCsl K
20 Pemienue 3a1a4 Ha MpUMEHEHUE https://m.edsoo.ru/bdf997fb LIEHHOCTHOMY aCHGiKTy U3y4aeMbIX
3akoHOB HpioTOHA Ha ypOKax sIBIICHUHN
BKJIIOYECHHE B YPOK HHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAEPHKATh
3aKOH BCEMHUPHOT'O TATOTEHHUS. MOTHBAIUIO 00YYAIOIUXCS K TIOTYYESHHUIO
71 DKBUBAJICHTHOCTh bubmuoreka [JOK 3HAHUH, HUTAKUBAHUIO MO3UTUBHBIX
I'PaBUTALlMOHHON U UHEPTHOMN https://m.edsoo.ru/9aba2b0a | MeXJINYHOCTHBIX OTHOLICHUH B KJ1acce,
Macchbl MIOMOTAIOT YCTaHOBJICHUIO
N00posKenaTeNbHOM aTMOC(hepbl BO BpeMs
ypoka
Cuna TsKeCTH M yCKOpEHHe bubmmoreka [IOK HPHBIICUCHNC BHHMAHILA O0YHAIOLUIXCA K
22 CBOOOIHOTO MaJICHUS https://m.edsoo.ru/22757f26 HEHHOCTHOMY aCHiKTy MY HACMBIX
Ha ypOKax sIBICHUHN
JIBr>keHre HeOEeCHBIX Tel U X [pUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
7 HCKYCCTBEHHBIX CITyTHUKOB. bubmmoreka [IOK LIEHHOCTHOMY aCIIeKTy M3y4aeMOro

IlepBas kocMHuueckas CKOPOCTb.
3axonbl Kemepa

https://m.edsoo.ru/11abfa0a

Ha ypoKe mMarepuaia (sSBJICHUH, 3aKOHOB,
pubopoB)




Cuna ynpyroctu. 3akoH ['yka.

Bub6nuoreka [JOK

MPUBJICYCHHUC BHUMAHUSA 06yqa10m1/1xca K
HCHHOCTHOMY ACIICKTY U3Yy4acMOI'0

24 Bec Tena https://m.edsoo.ru/0ae2cd84 | Ha ypoke marepuana (SBICHUMN, 3aKOHOB,
pubopoB)
Cuna tpenus. [Ipupona u Buab BuGmorexa LOK NpUBJICUEHNE BHUMAHHS 00yUYaIOIMUXCs K
)5 CHJI TPEHHSL. I[BI/I)KCHI/I"C B https://m.edsoo.ru/1fa86499 LIEHHOCTHOMY aCHGiKTy U3y4aeMbIX
KHUJIKOCTH U Tra3e C y4€TOM CHIIBI https://m.edsoo.ru/2cb29676 Ha ypOKax sBICHUN
COIIPOTHBIICHUS CPEJIBI
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAEPIKAThH
MOTHBAIUIO 00YYAIOIUXCS K TIOTYYESHHUIO
26 Jasnenue. I 'napocrarnueckoe bubmuoreka [JOK 3HAHUH, HUTAKUBAHUIO MO3UTUBHBIX
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad | MeXJIMYHOCTHBIX OTHOLICHUH B KJ1acce,
MIOMOTAIOT YCTaHOBJICHHUIO
N00posKenaTeNbHOM aTMOC(hepbl BO BpeMs
ypoka
AOGCOIOTHO TBEPJIOE TEIIO. BuGmiorexa LIOK NpUBJICUEHNE BHUMAaHHS 00yUYaIOMUXCsl K
7 [ToctynarensHoe U BuGmorexa LOK LIEHHOCTHOMY aCHGiKTy U3y4aeMbIX
BpalaTeabHOe IBUKCHHE https://m.edsoo.ru/2b95d5 7 Ha ypoKax sBICHUN
TBEPJOTO Tela
MoOMEHT CUJIbI OTHOCUTEIBLHO bubmuoreka [JOK MPUBIICHCHHE BHHMAHHS 00y 20X CA K
28 ocu BpatieHus. [lneuo cumbl https://m.edsoo.ru/653d3459 HICHHOUTHOMY aCHiKTy FISYHACMBIX
Ha ypoKax sBICHUN
CrnoxeHue cuil, MPUI0KEHHBIX K MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThl
TBepaoMy Tery. LleHTp TsokecTH BuGmorexa LOK WM paboThl B Iapax, KOT(ipBIe y4daT
29 Tena. Y CIoBUs PAaBHOBECHS o0yyaromuxcs KOMaHIHOU paboTe u
https://m.edsoo.ru/9aa79a7d .
TBEpOro Tena. Buas B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
paBHOBECHS
30 Pemenue 3anau bubmmoreka [IOK IIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThl




https://m.edsoo.ru/dc1caac0

WK paboThI B Tapax, KOTOPbIE yuaT
o0yyaromuxcs KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS

KonrponsHas pabora o Teme

Bubnuoreka [JOK

"
31 I[HliaMHKa' Cratiica Tepaoro https://m.edsoo.ru/9f5a574¢
Tena
Hmnynabc MaTepuanbHON TOUKH, NpUBJICUEHNE BHUMAHHS 00yUYaIOMIMUXCs K
CHCTEMBI MaTepHAIIbHBIX TOUEK. BuGmorexa LOK LIEHHOCTHOMY acCIIeKTy H3yqaciMor0
32 Ilentp Macc cucreMsl https://m.edsoo.ru/4bb8294b Ha YpOKe MaTepuaia (sIBJICHHI, 3aKOHOB,
MaTepHalbHBIX ToueK. Teopema npubopoB)
O JBIDKEHUH LIEHTPA Macc
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKATh
Hmnysbe cuitbl 1 U3MEHEHUE MOTHBAIUIO 00YYAIOIUXCS K TIOTYYESHHUIO
13 UMITyJIbCa TeJla. 3aKOH bubmmoreka [IOK 3HaHUH, HAIAKUBAHUIO ITO3UTUBHBIX
COXPAaHEHHUS UMITYJIbCA. https://m.edsoo.ru/13f0a221 MEXJINYHOCTHBIX OTHOIIEHUH B KJlacce,
PeakTuBHOE IBHKEHHE MIOMOTAIOT YCTaHOBJICHUIO
N00posKenaTeNbHOM aTMOCc(hepbl BO BpeMs
ypoKa
MoMeHT UMIyJbca NpUBJICUEHNE BHUMAaHHS 00yUYaIOMUXCsl K
MaTepUaIbHOW TOYKH. BuGmorexa LOK LIEHHOCTHOMY aCIIeKTy H3yqaciMor0
34 IIpencrasieHue 0 COXpaHEHUH https://m.eds0o.ru/d6532eb9 Ha YpOKe Marepuaia (sBJIEHH, 3aKOHOB,
MOMEHTa UMITyJIbCa B prOOpOB)
LEHTPAJIbHBIX MOJISAX
MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIC yuaT
35 Pemenue 3anau .
https://m.edsoo.ru/f7706d63 | oOyd4aromuxcs KOMaHIHOW paboTe
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
36 Pabota cuiibl Ha MaJIoM U Ha bubmmoreka [IOK IIPUMEHEHHE Ha YPOKE UHTEIJIEKTYaIbHbIX




KOHEYHOM IIEPEMEILICHNH.
I'paduueckoe npeacraBieHue
paboThI cuibl. MOITHOCTh CHUJIBI

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

UTP, CTUMYJIMPYIONINX TO3HABATEIBHYIO
MOTHBAIUIO 00YYarOIIUXCs

Kunernueckas sueprusi.
Teopema 06 u3mMeHeHUH

Bub6nuoreka [JOK

MPUBJICYHCHHUC BHUMAHUSA 06yqa10m1/1xca K
HCHHOCTHOMY ACIICKTY U3Yy4YaCMbIX

37 .
KMHETUYECKOU SHEPTUU https://m.edsoo.ru/9a5e2e74 | Ha ypokax siBICHUI
MaTepuaIbHOU TOYKH
ITorenuumanpHbIe U IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
18 HETIOTEHIUATbHBIE CHIIBI. bu6mmoreka [IOK WK paboThI B Tapax, KOTOPbIE yyaT
IToTeHunanbHas 3HEPIUs. https://m.edsoo.ru/554bafcc o0yyaromuxcs KOMaHIHOU paboTe U
Bropas kocMudeckast CKOpoCThb B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
Tperbst KOCMUYECKast CKOPOCTD.
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKATh
CBs3b paboThI
MOTHBAIUIO 00YYAIOIUXCS K TIOTYYESHHUIO
HETIOTEHIIUATBHBIX CHJI C .
. bubmuoreka [JOK 3HAHUHW, HUTAKUBAHUIO MO3UTUBHBIX
39 W3MEHEHUEM MEXaHUYECKOU .
https://m.edsoo.ru/f57b4e01 MEXJIMYHOCTHBIX OTHOIICHUH B KJlacce,
SHEPTUU CUCTEMBI Tel. 3aKOH
. MIOMOTAIOT YCTaHOBJICHUIO
COXpaHEHHS MEXaHUYECKOM .
N00posKenaTeNbHOM aTMOCc(hepbl BO BpeMs
SHEepruu
ypoKa
VYnpyrue u Heynpyrue NpUBJICUEHNE BHUMAaHHS 00yUYaIOMUXCsl K
40 CTOJIKHOBEHUS. Y paBHEHUE bubmmoreka [IOK LIEHHOCTHOMY aCIEKTy U3y4aeMOro
bepnynnu 11 uneanbHON https://m.edsoo.ru/f30f43b6 Ha YpOKe Marepuaia (sBJIEHH, 3aKOHOB,
KHUJIKOCTU pubopoB)
KonrponbHas pabora o Teme
A1 "3 P P bubnuorexa [IOK
AKOHBI COXpPAHEHUS B
p P https://m.edsoo.ru/474e7c4a
MEXaHUKe
PasButue npencrasnenuii o NpUBJICUEHNE BHUMaHHS 00yUaIOMMUXCs K
P bubmuoreka [JOK P v
42 pupoe TerioThl. OCHOBHbBIE LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX

nonoxkenuss MKT. luddyzust.

https://m.edsoo.ru/b0a4445f

Ha ypOKax sIBJICHUU




bpoyHoBCKoO€E nBUKEHUE

Crpoenue ra3000pa3HbIX,
KHUJIKAX U TBEPIBIX TEIL.

IIPUMEHEHHE Ha YPOKE UHTEIJIEKTYaIbHbIX
UTp, CTUMYJIMPYIOIIUX [I03HABATEIbHYIO

Bub6nuoreka [JOK
43 XapaKTeva[BI/I)KeHI/I}I u https://m.edsoo.ru/c44d02e2 MOTHBAIIHIO O0yYaOIUXCS
B3aUMOJICHCTBHS YaCTHUI]
BEIIIECTBA
Macca u pazmepbl MOJIEKY T NpUBJICUEHNE BHUMAHHS 00yUYaIOMIMUXCs K
44 (atomoB). KonuuectBo bubmmoreka [JOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOoro
BewiecTBa. [locTossHHas https://m.edsoo.ru/c5b72ab7 | Ha ypoke mMaTtepuaia (SBJICHUHN, 3aKOHOB,
ABorajpo pubopoB)
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE TIOMOTAIOT MOAECPHKAThH
MOTHBAIUIO 00YYAIOIUXCS K TOTYYESHHUIO
Temneparypa. Temiosoe bubmmoreka [JOK 3HAHUW, HATAKUBAHUIO TTO3UTUBHBIX
45 o
paBHoBecue. [llkana [{enbcus https://m.eds0o.ru/0070d493 | MeXJIMYHOCTHBIX OTHOLICHUH B Ki1acce,
MIOMOTAIOT YCTaHOBJICHUIO
N00posKenaTeNbHOM aTMOC(hepbl BO BpeMs
ypoka
IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
bubmmorexa [IOK WK paboThI B Tapax, KOTOPbIE yuaT
46 Pemenue 3anau .
https://m.edsoo.ru/1531aba5 | oOy4aromuxcs KOMaHIHOW paboTe
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
47 Wneanbnelii ras. ['azoBbie bubmmoreka [JOK LIECHHOCTHOMY acClEKTy U3y4aeMOro
3aKOHBI https://m.edsoo.ru/1deb2367 | Ha ypoke marepuana (SBJICHUH, 3aKOHOB,
pubopoB)
YpaBHenue Menpeneena- Bubnuoreka [JOK MPHMCHCHHE Ha YPOKE IPYINOBOi paboTe!
48 WK paboTHI B Tapax, KOTOPbIE yuaT

Kunaneiipona. Pemenue 3agau

https://m.edsoo.ru/8d12¢328

o0yyaromuxcs KOMaHIHOU paboTe U




B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS

AOGcCoIoTHas TeMIieparypa.

Bub6nuoreka [JOK

MPUBJICYHCHHUC BHUMAHUSA 06yqa10m1/1xca K
HCHHOCTHOMY ACIICKTY U3Yy4aCMOI'0

49
3akoH JlanbToHA https://m.edsoo.ru/14e02d1f | Ha ypoke marepuana (SBICHUMN, 3aKOHOB,
pubOpoB)
MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThl
H3onporecchl B neaibHOM rase p yp py P
bubmmoreka [IOK WK paboTHI B Tapax, KOTOPbIE yuaT
50 C TTIOCTOSTHHBIM KOJIMYE€CTBOM .
https://m.edsoo.ru/68878d51 | oOy4aromuxcs KOMaHIHOW paboTe
BEIIIECTBA o
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
I'paduueckoe npeacraBieHue NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
51 pag p Bubnuoreka [JOK P Y
M30IPOLIECCOB: N30TEpMa LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX
P pMa, https://m.edsoo.ru/1344327b Y . i
u3oxopa, u3obapa Ha ypoKax sBICHUN
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKAThH
MOTHBAIUIO 00YYAIOIIUXCS K TIOTYYESHHUIO
bubmuoreka [JOK 3HAHUH, HUTAKUBAHUIO MO3UTUBHBIX
52 OcHoBHoe ypaBHeHue MKT .
https://m.edsoo.ru/c8094721 | MeXJIMYHOCTHBIX OTHOLICHUH B KJ1acce,
MIOMOTAIOT YCTaHOBJICHUIO
N00posKenaTeNbHOM aTMOC(hepbl BO BpeMs
ypoka
MIPUMEHEHHE Ha YPOKE TPyNIoBoil paboThl
bubmmorexa [IOK WK paboThI B Tapax, KOTOPbIE yuaT
53 Pemenue 3anau .
https://m.edsoo.ru/10265a05 | oOy4aromuxcs KOMaHIHOW paboTe
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
CBs3b a0CONIOTHOI NpUBJICUEHNE BHUMAHHS 00yUYaIOMMUXCsl K
TEMIIepPaTyphI LIEHHOCTHOMY aCIIEKTy M3y4aeMbIX
54 TEPMOAMHAMHUYECKON CUCTEMBI https://m.edsoo.ru/c38af875 Ha ypOKax sIBIEHUI

CO CpPEIHEN KMHETUYECKOMN
SHEPIUeH MOCTyNaTeIbHOIO




TCIIJIOBOT'O ABMXKCHUA e€ HacCTuIll

O0001IeHYE ¥ CUCTEMATU3 AU

Bub6nuoreka [JOK

MIPUMEHEHHE Ha YPOKE TPyNIoBoil paboThl
WK paboTHI B Tapax, KOTOPbIC yuaT

> 3HaHuit no reme "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8 | oOy4aromuxcs KOMaHIHOW paboTe
B3aMMOJICHCTBUIO C IPYTUMHU 00YUYAIOITIMUCS
56 KonTponbHas pabota mo Teme bubmmoreka [JOK
"OcHoBet MKT" https://m.edsoo.ru/13adad59
TepMmoanHaMuyeckasi cUCTEMA. MIPUBJICYCHUE BHUMAHHS O0YJArOIINXCS K
3aaHue BHEIIHUX YCIOBHMA TSI [IEHHOCTHOMY acCIeKTy H3y4aeMoro
T/1 cucremsl. BHemnue u Ha ypoKe Marepuana (SBJICHUM, 3aKOHOB,
57 BHYTpPEHHHUE MTapaMeTPBI. bu6mmorexa [IOK pubopoB)
[Tapametpsr T/l cucteMsr kak https://m.edsoo.ru/5f8d38a3
CpeIHUE 3HAUCHUS BEITUYHH,
ONMCHIBAIOLIUX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauasno MIPUBJICYCHUE BHUMAHHS O0YJArOMINXCS K
TEPMOJUHAMUKH. BuGmorexa LOK [IEHHOCTHOMY aCHGiKTy U3y4aeMBbIX
58 CamMonpoun3BosbHasl penaKcarus https://m.edsoo.ru/8ecs 120 Ha ypOKax sIBJICHUU
TJI cucteMsl K TENIIOBOMY
PaBHOBECHIO
BKIJIFOUEHHUE B YPOK HHTEPAKTUBHBIX (hOpM
paboThI, KOTOPBIE TOMOTAIOT MOAIEPKATh
MOTHBAIIHIO O0YYAIONINXCS K MOJTYICHUIO
Mopeins neanpHOro rasa B .
bubmuoreka [JOK 3HAHUH, HUTAKUBAHUIO MO3UTUBHBIX
59 TEpMOJUHAMUKE. Y CJIOBUS .
. https://m.eds00.ru/29355001 | MeEXIMYHOCTHBIX OTHOIIEHUH B KJacce,
MPUMEHUMOCTH 3TOM MO
MTOMOTAIOT YCTaHOBIICHUIO
n00poxeNnaTebHON aTMOoCc(hepsl BO BpeMs
ypoka
60 VYpaBuenue MeHnieneena- bubmuoreka [JOK MIPUBJICYCHUE BHUMAHHS O0YJarOMINXCS K




Krnaneiipona u BelpaskeHue A
BHYTPEHHEHN SHEPrUu

https://m.edsoo.ru/bal178d0

HCHHOCTHOMY ACIICKTY U3Yy4acMOI'0
Ha ypoKe MarepHaia (SBJICHUH, 3aKOHOB,
pubopoB)

BeIpaxenue 11 BHyTpeHHEN
SHEPTUH OJHOATOMHOIO

MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
WK paboThI B Tapax, KOTOPbIC yyaT

Bubnuoreka [JOK .
61 UJEAIBHOTO Tasa. o0yyaromuxcs KOMaHIHOU paboTe u
https://m.edsoo.ru/ac5cac15 .
KBasucraTuueckue u B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
HECTaTUYECKUE POLIECCHI
OnemenTapHas paboTa B NpUBJICUCHNE BHUMaHHS 00yUYaIOIUXCs K
62 TepMOJMHAMUKE. Bbruncienue bu6mmoreka [IOK LIEHHOCTHOMY aCIEKTY U3y4aeMbIX
paboTsI 1o rpaduKy mpoiecca https://m.edsoo.ru/741d5738 | Ha ypokax siBICHHIA
Ha pV-nuarpamme
Tennonepenaya kak crocoo NIPUMEHEHHE Ha YPOKE TUCKYCCUH, KOTOpBIE
U3MEHEHUs] BHYTPEHHEN bubmmoreka [IOK Jar0T 00y4YaroNIMMCsl BO3SMOXKHOCTb
63
sHepruu T/] cucremsl 6e3 https://m.edsoo.ru/3d734561 | mnpuoOpecTH ONBIT BEACHUS KOHCTPYKTUBHOTO
COBepILEHHs pabOThI auaora
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE TOMOTAIOT MOAECPHKATh
MOTHBAIUIO 00YYAIOIUXCS K TIOTYYESHHUIO
64 KonBexkuusi, TemaonpoBOgHOCTD, Bubnuoreka [JOK 3HAHWH, HaTaKMBAHUIO TTO3UTHUBHBIX
U3ITy4YeHUe https://m.edsoo.ru/157b54cd | MeXJIMYHOCTHBIX OTHOLICHUH B Ki1acce,
MIOMOTAIOT YCTaHOBJICHUIO
I00posKenaTeNbHOM aTMOC(hepbl BO BpeMs
ypoKa
KonngecTBo TemioTsl. NpUBJICUCHNE BHUMAHHS 00yUYaIOIMUXCs K
TernoéMkocTb TeJI.E.I. VY nenbHas BuGmiorexa 1IOK LIEHHOCTHOMY aCIIEKTY H3yqafiMor0
65 Y MOJISIpHAs! TETUIOEMKOCTH Ha ypoKe Marepuaia (SBJICHUH, 3aKOHOB,

BelllecTBa. Y JeJbHasA TEIIOTa
CrOpaHMs TOIIMBA

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

pubOpoB)




Pacuét xommyecTBa TEIIOTHI

Bub6nuoreka [JOK

MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
WK paboTHI B Tapax, KOTOPbIE yyaT

66 .
U TerIonepeade https://m.edsoo.ru/1db5Sad4e | oOyuaronuxcst KoMaHAHOI padoTe
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
NpUBJICUEHNE BHUMAHHS 00yUYaIOIMUXCs K
[TonsTre 06 aqnabarHoM
. bu6mmoreka [IOK LIEHHOCTHOMY aCIIEKTy MU3y4aeMOro
67 nporuiecce. [lepBbiii 3aK0H -
https://m.edsoo.ru/d8098824 | Ha ypoke marepuana (SBICHUMN, 3aKOHOB,
TEPMOJIMHAMUKH
pubopoB)
KonngectBo Temnors u pabora MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThl
KaK Mepbl U3MEHEHUS bu6mmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
68 . .
BHyTpeHHeH sHeprun T/ https://m.edsoo.ru/b047alcd | oOydaronuxcsi KOMaHAHOH padoTe
CHCTEMBI B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
Bropoii 3ak0H TepMOAMHAMUKHI NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
U1l PaBHOBECHBIX U LIEHHOCTHOMY aCIIeKTy M3y4aeMOro
69 P Bub6nuoreka [JOK ( .
HEPaBHOBECHBIX IPOLIECCOB. Ha ypoKe mMarepuaia (sSBJICHUH, 3aKOHOB
P P https://m.edsoo.ru/c6f4f464 P P ’ ’
HeoGpaTtumocTh NpupoIHBIX pubopoB)
MIPOIIECCOB
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE TIOMOTAIOT MOAECPHKAThH
MOTHBAIUIO 00YYAIOIIUXCS K TIOTYYESHHUIO
[IpuHIUIIBI AENCTBHS TEMIIOBBIX Bubnuoreka [JOK 3HAHUM, HATAXKUBAHUIO TTO3UTHBHBIX
70 .
mamvH. KI1/] https://m.edsoo.ru/2e945513 | MeXJIMYHOCTHBIX OTHOLICHUH B KJ1acce,
MIOMOTAIOT YCTaHOBJICHUIO
I00posKenaTebHOM aTMOC(hepbl BO BpeMs
ypoka
[pUBJICUEHNE BHUMAHHS 00yUYaIOMIUXCs K
71 MakcumansHoe 3HaueHue KIT/I. bubmmoreka [JOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOoro

Huxn Kapno

https://m.edsoo.ru/fe3857b9

Ha ypoKe Marepuaia (sSBJICHUH, 3aKOHOB,
pubOpoB)




MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI

bu6mmoreka [IOK WK paboTHI B Tapax, KOTOPbIE yyaT
72 Pemenue 3anau .
https://m.edsoo.ru/b3efal8b oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
MCTOJIb30BAHUE BOCITUTATEIIBHBIX
BO3MOKHOCTEH cosiepkaHus yaeOHOTro
DKOJIOTHUECKHUE aCTIEeKThI
npeaMeTa yepe3 IeMOHCTPAIUIO
MCTIOJIb30BAaHUS TEIUIOBBIX
. bubmmoreka [JOK 00ydaronuMcsi IPUMEPOB OTBETCTBEHHOTO
73 nsurareneil. Temnosoe
. https://m.edsoo.ru/9867aaa7 | mnoBeneHUs, IPOSBICHUS YETOBEKOTIOOHS
3arps3HEHUE OKpYXKarolei
I00pOCepIeYHOCTH, Yepe3 moa00p
cpeabl
P COOTBETCTBYIOIIUX 3aJ[au JJIsl pEIICHUS
MPOOJIEMHBIX CUTYyalun
IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
bu6mmoreka [IOK WK paboTHI B Tapax, KOTOPbIE yyaT
74 Pemenue 3anau .
https://m.edsoo.ru/c8c70432 | oOy4aromuUXcs KOMaHIHOW paboTe
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
O06o0011eHNe U cUCTeMaTU3aIUs IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
75 3HAaHUU IO TeEME bubmmoreka [IOK WK paboTHI B Tapax, KOTOPbIC yuaT
"TepmoauHamuka. TernaoBbie https://m.edsoo.ru/28d62b3f | oOyuaronuxcst KoMaHAHOI padoTe
MaIHb!" B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
KonTponbHas pabota mo Teme
" P P bubnuorexa [IOK
76 Tepmonunamuka. TerioBbie
| https://m.edsoo.ru/1b6e26¢c5
MaIITHHBI
[Tapoo6pazoBanue u NpUBJICUCHNE BHUMaHHS 00yUYaIOIUXCs K
77 KoHaeHcauus. Mcnapenne u bubmmoreka [JOK LIECHHOCTHOMY aClEKTy U3y4aeMOro
KUMEHUE. Y IeTbHas TeIIoTa https://m.edsoo.ru/6f8e6777 Ha ypoKe Marepuana (SIBJCHUM, 3aKOHOB,
napooOpazoBaHUs pubopoB)
73 HacplienHpie 1 HEHACHIIEHHBIE bubmmoreka [JOK MIPUMEHEHUE HA YPOKE TUCKYCCHIA, KOTOpPbIE

napsl. KauecTBeHHas

https://m.edsoo.ru/f5¢17d02

JaroT O6yanOHIHMC$I BO3MOXHOCTb




3aBHCHMOCTD INIOTHOCTH U
JABJICHUS HACBIIIEHHOTO Mapa OT
TEMIEPATYPhI, UX
HE3aBUCHUMOCTE OT 00BEMa
HACBIIIIEHHOTO Tapa.
3aBUCUMOCTH TEMIIEPATYPBI
KHUIIEHUS OT JAaBJICHUA B
KUIKOCTH

pUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
auanora

BnaxnocTs Bo3ayxa.

Bubnuoreka [JOK

MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
WK paboThI B Tapax, KOTOPbIE yuaT

79 AOconoTHAsS 1 OTHOCHTEIIbHAS 5
https://m.edsoo.ru/30ebbb79 | oOydaromuxcs KOMaHIHOW paboTe
BJIQXKHOCTh .
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
bu6mmoreka [IOK WK paboTHI B Tapax, KOTOPbIE yyaT
80 Pemenue 3anau .
https://m.edsoo.ru/18e95f13 oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKATh
TBépnoe Teno. MOTHBAIIHIO O0YYAIONINXCS K MOJYICHUIO
21 Kpucrannuueckue u amopgHbIe bubmmorexa [IOK 3HaHUH, HAIAKUBAHUIO ITIO3UTUBHBIX
Tena. AHU30TPOIMS CBOWCTB https://m.edsoo.ru/20a88a03 | MeXJIMYHOCTHBIX OTHOLICHUH B KJ1acce,
KpPHUCTaJJIOB MIOMOTAIOT YCTaHOBJICHUIO
N00posKenaTeNbHOM aTMOCc(hepbl BO BpeMs
ypoka
[TnaBneHune U KpUCTAIUIU3ALINS. MIPUMEHEHHE Ha YPOKE MHTEIJICKTYaIbHBIX
%) v P bubmmoreka [JOK P P Y
JieNibHast TEIUIOTa TUIaBJICHHUS. UTpP, CTUMYJIMPYIONIUX O3HABATEIBHYIO
https://m.edsoo.ru/6ee91e9f P, APy Y
Cyb6numarus MOTHBAIIHIO O0YYaOIUXCS
23 JHedopmaruu TBEpIOTO TENA. bubmmoreka [JOK MPUBJICYCHUE BHUMAHHS O0YJarOIINXCS K

Pactsoxenne u cxxarue. CaBur.

https://m.edsoo.ru/dalaab10

HCHHOCTHOMY ACIICKTY U3Yy4aCMOI'0O




Mopyns FOnra. [Ipenen
yIpyrux aedopmariuii

Ha ypoKe MarepHaia (SBJICHUH, 3aKOHOB,
pubOpoB)

TemnoBoe pacmupeHnue
KUJIKOCTEN U TBEPJBIX TEIL.

Bbubnuoreka [JOK

MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
WK paboThI B Tapax, KOTOPbIC yuaT

84 AHrapMOHU3M TEIUIOBBIX https://m.edsoo.ru/7baSedf2 o0yyaromuxcs KOMaHIHOU paboTe u
KoJIeOaHMH YacTHIl BEIIECTBA B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
85 [IpeoOpazoBanHue 3HEPrum B bubmmorexa [IOK WK paboThI B Tapax, KOTOPbIE yuaT
(ha30BBIX Mepexogax https://m.edsoo.ru/97a0672f | oOyuaronuxcsi KOMaHAHOI paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE TIOMOTAIOT MOAECPHKAThH
MOTHBAIUIO 00YYAIOIUXCS K TOTYYESHHUIO
bubmuoreka [JOK 3HAHUHW, HUTAKUBAHUIO MO3UTUBHBIX
86 YpaBHEHHE TEIUIOBOTO OamaHca .
https://m.edsoo.ru/ab1521fb | MeXJIMYHOCTHBIX OTHOLICHUH B KJ1acce,
MIOMOTAIOT YCTaHOBJICHUIO
N00posKenaTeNbHOM aTMOC(hepbl BO BpeMs
ypoka
IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
bubmmorexa [IOK WK paboThI B Tapax, KOTOPbIE yuaT
87 Pemenue 3anau .
https://m.edsoo.ru/8ab7f40d | oOyd4aromuxcs KOMaHIHOW paboTe
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
[ToBepXHOCTHOE HATSKEHHE. NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
KanunnsipHeie siBiIeHuUs. ) BuGmorexa LOK LIEHHOCTHOMY acCIIeKTy H3yqaciMor0
88 JlaBneHue 1o UCKpUBJICHHOU https://m.edsoo.ru/b42f1£97 Ha YpOKe MaTepuaia (sIBJICHHI, 3aKOHOB,
MOBEPXHOCTBIO KHJIKOCTH. pubopoB)
®opmyina Jlamnaca
29 O06o0011eHre U cUCTeMaTU3aIUs bubmmoreka [IOK MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThl

3HaHUM 110 TeMe "ArperaTHble

https://m.edsoo.ru/0b52575¢

WK paboTHI B Tapax, KOTOPbIC yuaT




cocTosHHud BenlecTBa. Pa30BEIE
nepexonn!"

o0yyaromuxcs KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS

KonrponsHas pabora o Teme

Bub6nuoreka [JOK

20 "ATperatHbie CoCTOSHI https://m.edsoo.ru/7dc2a739
BemecTBa. dazoBble nepexoas"”
DneKTpu3anys Ten u eé NpUBJICUEHNE BHUMAaHHS 00yUYaIOMMUXCs K
MPOSIBJICHUS. DIIEKTPUUECKUI LIEHHOCTHOMY acCIIeKTy M3y4aeMOoro
3apsan. JIBa BUJa JIIEKTPUUECKUX bubmmorexa [IOK Ha YpOKe MaTepuaia (sIBJICHHI, 3aKOHOB,
o1 3apsinoB. [IpoBogHMKH, https://m.edsoo.ru/1aff445f prOOpOB)
TMRJICKTPUKHU U
MOJTYTIPOBOIHUKHU
T R ——— IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
72 3PSl SAKOH COXpAHCHILS https://m.edsoo.ru/f49afd24 oOyJaromuxcst KOMaHIHOU paboTe u
HCKIPHHACCROTO sapiad B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
. NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
BaauMojIeCTBIe 3ADAOB. bubmmoreka [IOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOro
73 Toueuitbie sapifbi. aKor https://m.edsoo.ru/445b7746 | Ha ypoke mMaTepHaia (SBJICHUHN, 3aKOHOB,
Kynona pubopoB)
BuGmorexa LOK MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
94 Pemenne 3anau https://m.edsoo.ru/6b87ec5a WK paGoTEL B napax, KOT(ip pIe yHat
https://m.edsoo.ru/08fc19bc OGy%mmEIXCﬂ KomaHoif padote i
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOACPHKATh
95 ij;j:ﬁ;:z?:;eiggz;jcrzm bubmmorexa [IOK MOTHBAIUIO 00YYAIOIIUXCS K TIOTYYESHHUIO

3apsabl

https://m.edsoo.ru/05c6bfal

3HaHHﬁ, HaJdaXUBaHUIO ITIO3UTHUBHBIX
MEXKINIHOCTHBIX OTHOIIICHUH B KJ1aCcCcE,
MMOMOT'ar0OT YCTAHOBJICHUTIO




I00posKeNnaTeNbHOM aTMOC(hepbl BO BpeMs
ypoKa

Hanpsxéanocts
AJIEKTPUYECKOTO TOJIS.
[Tpo6usiii 3apsia. Jluauu

MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
WK paboThI B Tapax, KOTOPbIC yuaT
o0yyaromuxcs KOMaHIHOU paboTe u

. Bubnuoreka [JOK .
96 HanpsHKEHHOCTU https://m.edsoo.ru/3dac6957 B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
AJIEKTPUYECKOTO TOJIS.
OnHOpOIHOE AIIEKTPUYECKOe
nosue
[ToreHnanbHOCTh NpUBJICUEHNE BHUMAHHS 00yUYaIOMMXCs K
97 AJIEKTPOCTATUYECKOTO TTOJIS. bu6mmoreka [IOK [IEHHOCTHOMY aCIIeKTy M3y4aeMOro
Pa3nocTh noteHuuanos u https://m.edsoo.ru/80021447 | Ha ypoke marepuana (SBJICHUMN, 3aKOHOB,
HanpsHKEHUE pubopoB)
[TorennuanbHast SHEPrus 3apsiia NpUBJICUCHNE BHUMAHHS 00yUYaIOIMUXCs K
08 B DJIEKTPOCTATUYECKOM II0JIE. bubmmoreka [IOK [IEHHOCTHOMY aCIIeKTy M3y4aeMOro
ITorenunan https://m.edsoo.ru/af5fa389 Ha YpOKe MaTepuaia (sIBJICHHI, 3aKOHOB,
3JEKTPOCTATUYECKOTO OIS prOOpOB)
CB#3b HATPKEHHOCTH HONA 1 MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
bubmmorexa [IOK WK paboThI B Tapax, KOTOPbIE yuaT
99 Pa3HOCTHU MOTEHIIUAIOB JIJIs .
https://m.edsoo.ru/df7a6838 oOyJaronuxcst KOMaHIHOU paboTe u
AJIEKTPOCTATUYECKOTO TTOJIS .
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
NpUBJICUEHNE BHUMAaHHS 00yUYaIOMUXCsl K
100 [IpuHuuI cynepno3unun bubmmorexa [IOK LIECHHOCTHOMY aCIEKTy U3y4aeMOro
ANEKTPUYECKUX TOJIEN https://m.edsoo.ru/Ocfeda6e Ha YpOKe MaTepuaia (sIBJICHHI, 3aKOHOB,
pubopoB)
IIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThl
101 Permenue 3a1au bubmmoreka [IOK WK paboTHI B Tapax, KOTOPbIC yuaT

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

o0yyaromuxcs KOMaHIHOU paboTe U
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS




[Tone Toueunoro 3apsana. [lome

bubmuoreka [JOK

MPUBJICYCHHUC BHUMAHUSA 06yqa10m1/1xca K
HCHHOCTHOMY ACIICKTY U3Yy4acMOI'0

102
PaBHOMEPHO 3apsKEHHON Cephl https://m.edsoo.ru/b297b5c¢3 | Ha ypoke marepuaina (SBJICHUH, 3aKOHOB,
pubopoB)
[Tone paBHOMEPHO 3apsKEHHOTO MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
103 o 00bséMy mapa. [lome bu6mmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
PaBHOMEPHO 3apsKEHHOM https://m.edsoo.ru/f7a665ee o0yyaromuxcs KOMaHIHOU paboTe U
0ECKOHEUHOM! TIOCKOCTH B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAEPIKAThH
MOTHBAIUIO 00YYAIOIUXCS K TIOTYYESHHUIO
IIpoBonHMKY B .
bubmuoreka [JOK 3HAHUH, HUTAKUBAHUIO MO3UTUBHBIX
104 JJIEKTPOCTATUYECKOM II0JIE. .
https://m.edsoo.ru/32405eab | MeXJIMYHOCTHBIX OTHOLICHUH B KJ1acce,
VYcoBue paBHOBECHS 3apsiiOB
MIOMOTAIOT YCTaHOBJICHHUIO
N00posKenaTeNbHOM aTMOC(hepbl BO BpeMs
ypoKa
JIM3IEKTPUKH U MIPUMEHEHHE Ha YPOKE MHTEIICKTYaIbHBIX
105 P bubmuoreka [JOK P P 4
MIOJTYTIPOBOJTHUKH B UTP, CTUMYJIMPYIONUX TO3HABATEIBHYIO
TP https://m.edsoo.ru/060ebab5 P APy Y
AJIEKTPOCTATUYECKOM I10JIE MOTHBAIUIO 00YYaIOIUXCs
; IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
Kongencarop. D1neKTpoEMKOCTh P b Py P
i bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
106 KOHJEHCATOpa. DIEKTPOEMKOCTh .
https://m.edsoo.ru/845b4f73 | oOy4aromuxcs KOMaHIHOW paboTe u
IUIOCKOTO KOH/IEHCATOPa .
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
NpUBJICUCHNE BHUMaHHS 00yUYaIOIUXCs K
107 [TapannensHOE coequHEHNE bubmmoreka [JOK LIECHHOCTHOMY aClEKTy U3y4aeMOro
KOHJIEHCAaTOpOB https://m.edsoo.ru/d11e8ce7 | Ha ypoke maTrepuaina (SBJICHUH, 3aKOHOB,
pubopoB)
108 ITocnenoBarenbHOE COCIUHEHNE bubmmoreka [IOK NpUBJICUEHNE BHUMAHHS 00yUYaIOMMUXCs K

KOHACHCATOPOB

https://m.edsoo.ru/1€992920

HCHHOCTHOMY ACIICKTY U3Yy4acMOI'0




Ha ypoKe MarepHaia (SBJICHUH, 3aKOHOB,
pubOpoB)

OHeprus 3apsKEHHOTO

Bbubnuoreka [JOK

MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
WK paboThI B Tapax, KOTOPbIC yuaT

109 .
KOHJIeHCaTopa https://m.edsoo.ru/73a34f18 | oOyuaronuxcsi KOMaHAHOH paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
bu6mmoreka [IOK P 5 b Py P
WK paboThI B Tapax, KOTOPbIE yuaT
110 Pemenue 3anau https://m.edsoo.ru/5fb2acb5 5 12110 . K: . o”p aGZ .
o0yyaromuxcs KOMaHIHOU TC U
https://m.edsoo.ru/27434040 Y N p
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
JIBr>KeHUE 3apsyKeHHOU P b Py P
bubmmorexa [IOK WK paboThI B Tapax, KOTOPbIE yuaT
111 YaCTHUILII B OJTHOPOJHOM &
https://m.edsoo.ru/8341d6ac | oOydaromUXCs KOMaHIHOW paboTe
AJIEKTPUYECKOM TI0JIe .
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
WK paboTHI B Tapax, KOTOPbIE yyaT
112 Pewrenue 3anau P P vp Y
o0yyaromuxcs KOMaHIHOU paboTe U
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
NIPUMEHEHHE Ha YPOKE TUCKYCCUH, KOTOpBIE
O00011IeHIE U CUCTEMATHU3ALIS p yp y P
. bubmmoreka [JOK JAI0T 00YYaIOIUMCS BO3MOKHOCTh
113 3HaHUH 110 TeMe
" " https://m.edsoo.ru/5752603f | mpuOOpPECTH OMBIT BeIEHUSI KOHCTPYKTUBHOTO
DIIEKTPUYECKOE TT0JIE
Jasora
KonrponsHas pabora o Teme bubmmoreka [IOK
1 14 n n
DJEeKTpUUECcKOe MoJie https://m.edsoo.ru/cefe90e9
Cuna toka. IlocTosiHHBIN TOK. IIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThl
115 VYcnoBus CylecTBOBaHUs bu6mmoreka [IOK WK paboThI B Tapax, KOTOPbIE yyaT

MOCTOAHHOI'O DJICKTPHUYICCKOI'O
TOKa

https://m.edsoo.ru/233311b5

o0yyaromuxcs KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS




Hcrounuku Toka. Hanpsxenue

Bubnuoreka [JOK

BKJIIOYECHHE B YPOK HHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKAThH
MOTHBAIUIO 00YYAIOIIUXCS K TIOTYYESHHUIO
3HAHUH, HAJIAXKUBAHUIO TIO3UTHUBHBIX

116 u DJIC https://m.edsoo.ru/0839al15 | MeEXINYHOCTHBIX OTHOIIEHUH B KJacce,
MIOMOTAIOT YCTaHOBJICHUIO
N00posKenaTeNbHOM aTMOC(hepbl BO BpeMs
ypoKa
NpUBJICUEHNE BHUMAHHS 00yUYaIOIMUXCs K
117 3axon OMa 11 ydacTKa LEenu. bubmmorexa [IOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOro
DNEKTPUUECKOE COIIPOTUBIIEHUE https://m.edsoo.ru/f14f251e Ha YpOKe MaTepuaia (sIBJICHHI, 3aKOHOB,
pubOpoB)
3aBHCUMOCTB COIIPOTHBIICHHS IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
118 OJTHOPOJHOTO MPOBOJHUKA OT bu6mmoreka [IOK WK paboTHI B Tapax, KOTOPbIE yyaT
€ro JUIMHbBI U TUIOLIAIN https://m.edsoo.ru/95fcdf51 oOyJaromuxcst KOMaHIHOU paboTe u
MOTIEPEYHOTO CEUCHHS B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
119 VY nenbHO€E CONPOTUBIICHUE bubmmoreka [IOK WK paboTHI B Tapax, KOTOPbIC yuaT
BemiecTa. Penienue 3a1au https://m.edsoo.ru/437f8300 | oOy4arouuxcsi KOMaHAHOI paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
[TocnenoBarenbHOE, BuGmorexa LOK MIPUMEHEHHE Ha YPOKE MHTEIJICKTYaIbHBIX
120 NapajuIeIbHOE, CMEIIAHHOE https://m.edsoo.ru/236£7e07 UTp, CTUMYJIMPYIOIIUX [I03HABATEIbHYIO
COEZMHEHHE MTPOBOIHUKOB MOTHBAIUIO 00YYaIOIIUXCs
; ) NpUBJICUCHNE BHUMaHHS 00yUYaIOIUXCs K
Pacuér pa3zBeTBIEHHBIX
. bubmmoreka [IOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOro
121 aJeKTpuYecKux enei. Ilpasuna .
Kupxroda https://m.edsoo.ru/1794cf37 | Ha ypoke marepuana (SBJICHUH, 3aKOHOB,
P pubopoB)
122 Permenue 3a1au bubmmoreka [IOK MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThl

https://m.edsoo.ru/3881b469

WK paboTHI B Tapax, KOTOPbIC yuaT




o0yyaromuxcs KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS

PaboTa 3:1eKTpruecKoro Toka.

Bbubnuoreka [JOK

MPUBJICYHCHHUC BHUMAHUSA 06yqa10m1/1xca K
HCHHOCTHOMY ACIICKTY U3Yy4aCMOI'0

123 .
3axoH [xoyna —Jlenna https://m.edsoo.ru/a3605c5¢c | Ha ypoke marepuana (SBJICHUH, 3aKOHOB,
pubopoB)
MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
bubmmorexa [IOK WK paboThI B Tapax, KOTOPbIE yuaT
124 Pemrenue 3agau &
https://m.edsoo.ru/6761bf0f | oOydaromuxcs KOMaHIHOUW paboTe
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
MOIHOCTB 3JEKTPUIECKOTO p yp py P
bubmmorexa [IOK WK paboThI B Tapax, KOTOPbIE yuaT
125 ToKa. TermnoBass MOITHOCTD, 5
https://m.edsoo.ru/99750a6f | oOydaromuxcs KOMaHIHOW paboTe U
BbIJIENIsIeMasi Ha Pe3ucTope .
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
bubmmoreka [IOK WK paboTHI B Tapax, KOTOPbIE yyaT
126 Pemienue 3agau &
https://m.edsoo.ru/eb72fc24 oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
127 O/1C u BHyTpEeHHEE bubmmoreka [IOK WK paboTHI B Tapax, KOTOPbIC yuaT
COINIPOTHBIIEHUE UCTOYHHKA TOKA https://m.edsoo.ru/72d453af | oOyuaronuxcsi KOMaHAHOI paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
. NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
3axon OMa 11 IOJIHOM
. . bubmmoreka [JOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOoro
128 (3aMKHYTOM) 3JIEKTPUYECKOMN .
https://m.edsoo.ru/221f40tb Ha ypoKe Marepuaia (SBJICHUH, 3aKOHOB,
enu
i pubOpoB)
MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
bubmuoreka [JOK P P 124 P
129 Pewenne 3anau WK paboThI B Tapax, KOTOPbIC yuaT

https://m.edsoo.ru/3580b679

o0yyaromuxcs KOMaHIHOU paboTe U




B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS

130

MomHoCTh, UCTOYHHUKA TOKA

bubmuoreka [JOK
https://m.edsoo.ru/a0ae51d8

MIPUMEHEHHE Ha YPOKE TPyNIoBoil paboThl
WK paboTHI B Tapax, KOTOPbIC yuaT
o0yyaromuxcs KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS

131

KopoTtkoe 3aMbikanue

bubmuoreka [JOK
https://m.edsoo.ru/546f5632

BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKAThH
MOTHBAIUIO 00YYAIOIIUXCS K TIOTYYESHHUIO
3HAHUH, HAJIAXKUBAHUIO TIO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
IIOMOTal0T YCTaHOBJICHUIO
I00posKenaTeNbHOM aTMOC(hephbl BO BpeMs

ypoKa

132

Konnencarop B nenu
MOCTOSIHHOT'O TOKa

bubmuoreka [JOK
https://m.edsoo.ru/35368f3e

IIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThl
WK paboTHI B Tapax, KOTOPbIE yuaT
o0yyaromuxcs KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS

133

Pemenue 3amau

Bubnuoreka [JOK
https://m.edsoo.ru/4410cef0

MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
WK paboThI B Tapax, KOTOPbIE yuaT
o0yyaromuxcs KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS

134

Pewenue 3amau mo reme
"[1oCTOSIHHBIN IEKTPUUECKUI

n

TOK

bubmuoreka [JOK
https://m.edsoo.ru/a7340a29

IIPUMEHEHHE Ha YPOKe TPyNIoBoil paboThl
WK paboThI B Tapax, KOTOPbIC yuaT
o0yyaromuxcs KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS

135

Pewrenue 3amau mo reme
"[1oCTOSIHHBIN IEKTPUUECKUIN

n

TOK

bubmuoreka [JOK
https://m.edsoo.ru/744261b8

IIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThl
WK paboTHI B Tapax, KOTOPbIC yuaT
o0yyaromuxcs KOMaHIHOU paboTe U
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS




Pemmenue 3agay mo teme

MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI

" . . bu6mmoreka [IOK WK paboTHI B Tapax, KOTOPbIE yyaT
136 [TocTOSIHHBIN 31EKTpUYECKUIN -
" https://m.edsoo.ru/eb5d4687 | oOyd4aromuxcs kKoMaHIHOH paboTe u
TOK .
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
IIPUMEHEHHE Ha YPOKE TUCKYCCUH, KOTOpBIE
O000111IeHIE U CUCTEMATU3ALINS p yp 4 ’ p
. \ . bubmmoreka [JOK JAI0T 00YYaIOIUMCS BO3MOKHOCTh
137 3HaHui 1o Teme "[locTosAHHBII
. https://m.edsoo.ru/bfd7a050 | mnpuoOpecTu OMBIT BeIeHUSI KOHCTPYKTUBHOTO
ANIEKTPUUYECKUI TOK
Jasora
KonrponsHas pabora o Teme
138 " P Up . bubmmorexa [IOK
OCTOSIHHBIM 3JIEKTPHUECKUI
| P https://m.edsoo.ru/1885ddf1
TOK
DnexTpuydeckas IpoOBOJUMOCTb MIPUMEHEHHE Ha YPOKE MHTEIICKTYaIbHBIX
139 Pa3IUYHbBIX BEIIECTB. bubmmoreka [IOK UTp, CTUMYJIMPYIONINX TO3HABATEIBHYIO
DNEeKTpUUYECKU TOK B METaJUIaX. https://m.edsoo.ru/da794295 | moTHBanKIO O0yYAIOIIUXCS
CBepXIpoBOJIUMOCTh
DNEeKTpUUECKUi TOK B NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
140 pacTBopax M pacruiaBax bubmmoreka [IOK LIEHHOCTHOMY aCIIeKTy M3y4aeMOro
ANEKTPOJINTOB. 3akoHbl Papanes https://m.edsoo.ru/4b423491 | Ha ypoke mMaTepuaina (SBJICHUMN, 3aKOHOB,
TUISL IIEKTPOIIN3A pubopoB)
MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
DNEeKTpUUECKUH TOK B rasax. bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIC yuaT
141 .
[Tna3ma https://m.eds00.ru/92d92f76 | oOy4aromuxcs KOMaHIHOW paboTe U
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
NpUBJICUCHNE BHUMAHHS 00yUYaIOIMUXCs K
142 DNEeKTpUUECKUI TOK B BaKyyMe. bubmmoreka [IOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOro
BakyymHbie puGopsl https://m.edsoo.ru/2E+160 Ha YpOKe MaTepuaia (sIBJICHHI, 3aKOHOB,
pubOpoB)
143 DNeKTpUUECKU TOK B bubmmoreka [IOK MIPUMEHEHHE Ha YPOKE TPyNIoBoil paboThl

MIOJIYIIPOBOJHUKAX

https://m.edsoo.ru/ab61c660

WK paboTHI B Tapax, KOTOPbIE yuaT




o0yyaromuxcs KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS

144

[TomynpoBOIHUKOBBIE PUOOPEI

bubmuoreka [JOK
https://m.edsoo0.ru/83622200

MPUBJICYHCHHUC BHUMAHUSA 06yqa10m1/1x051 K
HCHHOCTHOMY ACIICKTY U3Yy4aCMOI'0

Ha ypoKe mMarepHaia (sSBJICHUH, 3aKOHOB,
pubopoB)

145

@u3HYeCKUil IPAKTUKYM 110
teme "M3mMepeHue cuiibl TOKa U
HaNpsDKCHUS B 1IeTIH
IIOCTOSIHHOT'O TOKa IIPH ITOMOLIA
aHaJIOTOBBIX U LU(POBBIX
M3MEPUTENBbHBIX PUOOPOB" MIIn
"3HaKOMCTBO ¢ IU(POBOI
nabopaTopueit o Gpu3uKe.
IIpumeps! u3mepeHus
($U3NYEeCKUX BETUYNH PU
ITOMOIIY KOMITBIOTEPHBIX
JaT4YNKOB"

bubmuoreka [JOK
https://m.edsoo.ru/5643ea56

146

@u3HYeCKUl IPAKTUKYM 110
teme "U3yueHue
HEPABHOMEPHOTO JBUKEHMUSI C
LIEJIbIO OIIPENETICHUS
MTHOBEHHOM cKkopocTh"

bubmuoreka [JOK
https://m.edsoo.ru/f6292£5f

147

@u3HYECKUl IPAKTUKYM 110
teme "M3mMepeHue yckopeHus
IIPU IIPSIMOJIMHEWHOM
PaBHOYCKOPEHHOM JIBH)KEHUU
10 HAKJIOHHOM IIOCKOCTH" MIIH
"NccnenoBanue 3aBUCUMOCTH

bubmuoreka [JOK
https://m.eds00.ru/6960b6ef

WHULMHAPOBAHUE U NOAJICPIKKA




IIyTH OT BPEMEHU TIpU
PaBHOYCKOPEHHOM JIBH)KEHUN"

148

@u3HYeCKUil IPAKTUKYM 110
teme "M3mMepenue ycKkopeHus
CBOOOHOTO MaieHUs" WU
"U3ydeHue NBUKEHUS Tela,
OpOLIEHHOTO TOPU30HTAIBHO"

bubmuoreka [JOK
https://m.edsoo.ru/d1ea2402

149

@u3HYeCKUl IPAKTUKYM 110
teMe "M3yueHue ABUKEHUS Tena
10 OKPYKHOCTH C ITIOCTOSIHHOU
10 MOAYJIIO CKOPOCTBIO" MU
"NccenenoBanue 3aBUCUMOCTH
nepuoJia ooparieHus
KOHMYECKOTO0 MasiTHUKA OT €ro
napameTpoB"

Bubnuoreka [JOK
https://m.edsoo.ru/bcf53514

150

@u3HYeCKUl IPAKTUKYM 110
teMe "H3mepenue
PaBHOJEHCTBYIOLIEH CUIIBI ITPU
JBUKCHUH OpyCKa I1o
HAKJIOHHOH IJTIOCKOCTH" HMIIH
"[IpoBepka runoTe3sl 0
HE3aBUCHUMOCTHU BPEMEHU
JBUKECHHSI OpycCKa I10
HAKJIOHHOM INIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro
Macchl"

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84

151

@u3HYeCKUl IPAKTUKYM 110
teme "HccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH,

Bbubnuoreka [JOK
https://m.edsoo.ru/b55b81al

UCCIIEI0BATENLCKON ACATEIbHOCTH
o0yyaromuxcs B paMKax peaau3aii UMU
WH/IMBUYATbHBIX U TPYTIIOBBIX
HCCIIEI0BATENLCKUX MIPOEKTOB, YTO JacT
00yYaromuMcsi BO3MOXKHOCTb IproOpecTu
HaBBIK CAMOCTOSITEIBHOTO PEIICHUS
TEOPETUYECKOI MPOOIIEMBI, HABBIK
TeHEPUPOBAHUS M 0(OPMIICHHS] COOCTBEHHBIX
U7el, HABBIK YBAXXUTEIHHOTO OTHOIICHUS K
qyKUM UAeIM, 0(OPMIIEHHBIM B paboTax
JPYTUX UCCIIEA0BATENEH, HaBbIK My OIMYHOTO
BBICTYIUICHUS TIEPE]] Ay AUTOPUECH,
apryMEHTHPOBAHUS M OTCTAaUBaHMS CBOCH
TOYKH 3pCHUS




BO3HUKAIOIINX B TIPYXKHHE U
PE3UHOBOM 00pa3sIe, OT ux
nedopmarun win "M3ydenue
JIBUKCHHSI CUCTEMBI TE,
CBSI3aHHBIX HUTBIO,
MEPEKUHYTOM Yepe3 JErKUi
omox"
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@u3HYeCKUil IPAKTUKYM 110
teme "U3mepenue

K03 pHLIMEeHTa TPEHUS 110
BEJIMYUHE yTIOBOTO

KO3 pHIHEHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBIKEHUS OpycKa 1o
HAaKJIOHHOH IUIOCKOCTH €
NEepPEMEHHBIM KO3 PUITHEHTOM
TpeHus" win "M3yuenne
JIBMDKEHUS TPy3a Ha Baly C
TpeHueM"

bubmuoreka [JOK
https://m.edsoo.ru/b83b1607
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@u3HYeCKUl IPAKTUKYM 110
teme "HccnenoBanue ycnoBui
paBHOBeCHs TBEPIOTO Tena,
HMMEIOIIETO OCh BpallleHUs" WK
"KoHcTpyupoBanue
KPOHUITEIHOB U Pacy€T CUII
ynpyroctu" win "M3yuenue
YCTOMUYHUBOCTHU TBEPAOIO TEIIA,
HMMEIOIIETO TUIoNaAb Onophl"

bubmuoreka [JOK
https://m.edsoo.ru/4a04f4{7
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@u3HYECKUl IPAKTUKYM 110

bubmuoreka [JOK




teme "M3mMepenue ummyibca
TENa [0 TOPMO3HOMY ITyTH" WIIH
"N3mepeHune cuiibl T4rHy,
CKOPOCTH MOJEIN
ANEKTPOMOOHIISI U MOIIHOCTH
cwibl Taru" unm "CpaBHeHue
M3MEHEHHS UMITYJIbca Tela ¢
HMITYJIbCOM CHJIBI" WIn
"NccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIIPYTOM
B3aUMOJECHCTBUM" WIIH
"U3Mepenue KUHETUYECKOU
SHEPIUu Teja 1o TOPMO3HOMY
nyTa"

https://m.edsoo.ru/856fb28e
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@u3HYECKUl IPAKTUKYM 110
teme "U3yueHue
M30TEPMHUYECKOTO Mpoliecca
(pekoMeH0BaHO
UCIOJIb30BaHUe UG POBOI
nabopatopun)" wnu "U3yuenue
M30XOPHOTO Tpoliecca" uin
"N3yuenune n306apHOro
npouecca” niu "IIposepka
ypaBHEHHUs cOCTOSHUSA"

Bubnuoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

@u3HYeCKUl IPAKTUKYM 110
teme "M3mepenue yaenbpHoi
TEMI0EMKOCTH " UITN
"UccnenoBanue mpoiecca
OCTBIBaHMS BEUIECTBA" WIH

bubmuoreka [JOK
https://m.edsoo.ru/2f2faa61




"UccinenoBanne anradaTHOTO
npouecca” niu "HU3yuenue
B3aMMOCBSI3U SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aMMOJCHCTBUS U
TEMIIEPATYPbI KUTICHUS
JKuakoctei"

157

@u3HYeCKUil IPAKTUKYM 110
teMe "H3yuenue
3aKOHOMEPHOCTEH UCIIapEHUS
xuakoctei" unu "M3mepenne
YAEIbHON TEIUIOTHI IIaBJICHUS
npaa" unu "M3ydyenue cBONCTB
HAaCBIIICHHBIX TAapoOB" WU
"N3mepenne abComOTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
Macchl IapOB B TOMEILEHUN".
W3mepenue kod¢puimenrta
IIOBEPXHOCTHOT'O HATSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/6b1a23b5
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@u3HYeCKUl IPAKTUKYM 110
teme "HaOmonenue
IIPEBPALIEHUS SHEPTUU
3apsHKEHHOI0 KOHAEHCAaTopa B
SHEPTUI0 U3ITYUYECHUS
ceeroauona" uimm "N3ydyenue
IIPOTEKaHUs TOKa B LIETIH,
coJiepsKalleil KoHaeHcarop" win
"Pacnipenenenue pazHOCTH
MOTEHIINAJIOB (HANPSHKEHUS ) IPH

bubmuoreka [JOK
https://m.edsoo.ru/ec424377




MIOCJIEJ0BATEILHOM COEIMHEHUHT
KOHJIEHCATOpOB"

159

@u3HYeCKUil IPAKTUKYM 110
teme "HccnenoBanue
CMCIIAHHOTO COCAUHCHUS
pesuctopo" nnu "HU3mepenue
YAEIBHOTO COMPOTUBIICHUS
MIPOBOJIHUKOB" WU
"HMccaenoBaHue 3aBUCUMOCTH
CUJIBI TOKA OT HAMPSHKEHUS JITIs1
JIaMIIbI HaKaJuBaHUA"

bubmuoreka [JOK
https://m.edsoo.ru/2b179d98
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@u3HYeCKUl IPAKTUKYM 110
teme "HaOmonenue
anekTposn3a" win "M3mepenne
3aps/ia OJHOBAJIEHTHOTO HOHA"
nu "HccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT
temneparypbl” win "CHsatue
BOJIbT-aMIIEPHOU
XapaKTEePUCTUKHU quoaa”

bubmuoreka [JOK
https://m.eds00.ru/64b6e901
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PesepBHelit ypok. O6o01IeHHE 1
CUCTEMAaTHU3alus 3HaHUU 1O
teme "Kunemaruka"

bubmuoreka [JOK
https://m.edsoo.ru/ed017d93
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PesepBHelil ypok. O600IeHHE 1
CHUCTEMAaTH3alMs 3HAHUH 110
teme "/lunamuka"

bubmuoreka [JOK
https://m.edsoo.ru/3149956b
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PesepBHelil ypok. O6o0eHHEe 1
cUCTeEMaTU3alusg 3HaHUU 11O

bubmuoreka [JOK
https://m.edsoo.ru/0f9752ac




teMe "Cratuka TBepaoro tena"

PesepBHelil ypok. O6001IeHHE 1
cUCTEMAaTHU3alusd 3HaHUU 11O

Bub6nuoreka [JOK

164 Teme "3aKOHbI COXPaHEHUs B https://m.edsoo.ru/6¢0df9cc
MexaHuke"
PesepBHelit ypok. O6o00IeHHE 1
MCTeMAaTHU3aIHs 3HAHUH T1
165 iel\c/lee"OCHZle 3 i Bubmmorexa HOK
. https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHHETUIECKON
Teopun"
PesepBHelit ypok. O600IeHHE 1
166 CHUCTEMAaTH3alMs 3HAHUH 110 bubmuoreka [JOK
teme "TepmoanHaMuka. https://m.edsoo.ru/Obcc77¢c1
TernmoBbie MaIMHBI"
PesepBHelil ypok. O600IeHHE 1
167 CHUCTEMAaTH3alMs 3HAHUH 110 bubmuoreka [JOK
Teme "ArperaTHble COCTOSIHUS https://m.edsoo.ru/59ca5c91
BemecTBa. dazoBble nepexoas"”
PesepBHelil ypok. O600IeHHE 1
168 CHCTEM&THSZEHH 3HaHI/IFL1LI o brbmiorexa HOK
https://m.edsoo.ru/f2381c0c
Teme "DnekTpudeckoe nosue"
PesepBHelil ypok. O600IeHHE 1
169 CHUCTEMAaTH3alMs 3HAHUH 110 bubmuoreka [JOK
teme "[locTosHHBIIH https://m.edsoo.ru/3cae6dal
AIEKTPUUYECKUN TOK"
PesepBHelil ypok. O600IeHHE 1
170 CHUCTEMAaTH3alMs 3HAHUH 110 bubmuoreka [JOK

teme "TOKHU B pa3NIn4HbIX
cpenax"

https://m.edsoo.ru/cc7681d4

opraHusanys medcrsa MOTUBUPOBAHHBIX U
APYAUPOBAHHBIX 00YUYAOITUXCS

HaJ UX HEYCIEBAIOIUMU OTHOKIIACCHUKAMH,
JAIOIIETO 00YYArOIIMMCS COITHATEHO
3HAYMMBIH OTBIT COTPYTHUUCCTBA U
B3aMHOU ITOMOIIHU




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170




11 KVIACC

Ne
n/ T KosnunuectBo JJIeKTPOHHBIe N (ppoBbIE JeAITEJILHOCTD YYHMTEJISI ¢ y4eTOM padodei
eMa ypoka
n P 4acoB o0pa3oBaTe/bHbIe pecypchl NMporpaMMbl BOCIUTAHUSA
B3anmopencreue YCTaHOBJICHUE IOBEPUTEIBHBIX OTHOLIECHUN
MTOCTOSIHHBIX MarHUTOB H MEX]y MearornyeCKuM paboTHUKOM H €ro
| ) bubmmoreka [JOK 5 Y P
MIPOBOJTHUKOB C TOKOM. 00yYaromuMucs
P https://m.edsoo.ru/487a8593 Y
MarnutHoe noze. ['unoresa
Awmmnepa
BexTop marauTHOU MIPUBJICYCHUE BHUMAHHS O0YJarOMINXCS K
uaaykiud. [Tpuanmn LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX
) 4 P ) bubmuoreka [JOK 4 . vy
CYTEePIO3UIINH MAaTHUTHBIX Ha ypOKax sIBICHUHN
y Fj N https://m.edsoo.ru/4clabccb P
noJsiedl. JINHUK MarHUTHOM
WHIYKIAHA
MIPUBJICYCHUE BHUMAHHS O0YJarOMINXCS K
MarnuTHOE€ 11oj1e
bubmmoreka [JOK LIECHHOCTHOMY aCIIEKTy U3y4aeMOoro
3 MIPOBOJIHUKA C TOKOM. OTBIT 1 .
3 https://m.edsoo.ru/d35d5262 Ha YpOKe Marepuaia (SBJICHHIA, 3aKOHOB,
crena
P pubopoB)
MIPUBJICYCHUE BHUMAHHS O0YJarOMINXCS K
4 Cuna Amrmepa, eé ) bubmmoreka [JOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOoro
HaIpaBJIEHUE U MOAYJIb https://m.edsoo.ru/26d9c5ba Ha YpOKe MaTepuaia (sIBJICHH, 3aKOHOB,
pubopoB)
MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
5 Pemenue 3amau 1 .
https://m.edsoo.ru/a37a0c21 oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
6 IIpumeHeHne 3aKoHa 1 bubmmoreka [IOK NpUBJICUEHNE BHUMAaHHS 00yUYaIOMIMUXCs K




Awmmnepa.
DNEeKTPOU3MEPUTEIIbHBIE
npubOpHI

https://m.edsoo.ru/ad7718d7

HCHHOCTHOMY ACIICKTY U3Yy4acMOI'0
Ha ypoKe MarepHaia (SBJICHUH, 3aKOHOB,
pubopoB)

Cuna Jlopenua, eé€
HaIipaBJICHHUC U MOAYJIb.

MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
WK paboThI B Tapax, KOTOPbIE yuaT

. 1 . bubmuoreka [JOK 5 oAb
BIKCHHE 3apsDKEHHOMN o0yyaromuxcs KOMaHIHOU paboTe u
P https://m.edsoo.ru/c97afaal Y . P
YaCTHUIIBl B OJHOPOJIHOM B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
MarHuTHOM T0JIe
MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
bu6mmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
8 Pemenue 3anau .
https://m.edsoo.ru/504e98c7 oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
NpUBJICUEHNE BHUMAaHHS 00yUYaIOMIMUXCs K
bubmmoreka [IOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOro
9 PaGora cunel Jlopeniia .
https://m.edsoo.ru/d518be4b Ha YpOKe Marepuaia (SBICHHIA, 3aKOHOB,
pubopoB)
MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThl
bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
10 Pemenue 3anau .
https://m.edsoo.ru/93617bd9 oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKATH
MarnuTHOe 1ose B MOTHBAIUIO 00YYAIOIIUXCS K TOTYYESHHUIO
1 BEIIECTBE. bubmuoreka [JOK 3HAHUH, HUTAKUBAHUIO MO3UTUBHBIX
deppoMarHeTUKH, napa- u https://m.edsoo.ru/30ff9608 MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
TMaMarHeTUKU MIOMOTAIOT YCTaHOBJICHUIO
I00posKenaTeNbHOM aTMOC(hepbl BO BpeMs
ypoka
12 OcHOBHBIE CBOWCTBA bubmmoreka [IOK IIPUMEHEHHE HA YPOKE UHTEIJIEKTYaIbHbIX




(beppOMarHeTUKOB.
IIpumenenue
(dheppoMarHeTHKOB

https://m.edsoo.ru/0b58190a

UTP, CTUMYJIMPYIONINX O3HABATEIBHYIO
MOTHBAIUIO 00YYarOIUXCs

Pemmenue 3agay mo teme

Bubnuoreka [JOK

MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
WK paboThI B Tapax, KOTOPbIE yuaT

13 "MaruauTtHoe moie" https://m.edsoo.ru/5b55¢307 oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
IIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
Pemenue 3agau no reme bubmmoreka [JOK win paboThI B Mapax, KOTOPbIE y4aT
14 "MaruutHoe nose" https://m.edsoo.ru/41c4ae8a oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
SIBnienue NpUBJICUEHNE BHUMAHHS 00yUYaIOMUXCs K
15 3JIEKTPOMATHUTHOMN bubmmoreka [JOK LIECHHOCTHOMY aCHEKTY U3y4aeMBbIX
nHaykuuu. ITotok BekTopa https://m.edsoo.ru/b3efalcl Ha ypOKax sIBIEHUI
MarHUTHON HHIyKIIUU
IIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
16 OC unnykuuu .
https://m.edsoo.ru/48150bd8 oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
17 3aKOH 3JIEKTPOMarHUTHOM bubmmoreka [JOK LIEHHOCTHOMY aCII€KTy U3y4aeMOoro
nHaykuun Papanes https://m.edsoo.ru/a6dec188 Ha YpOKe MaTepuaia (sIBJICHH, 3aKOHOB,
pubopoB)
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKATh
13 Buxpesoe anekrpuueckoe bubmmoreka [IOK MOTHBAIUIO 00YYAIOIIUXCS K TOTYYESHHUIO

none. Toxku Oyko

https://m.edsoo.ru/15abe140

3HaHHﬁ, HaJTaXUBaHUIO ITIO3UTUBHBIX
MEXKIUYHOCTHBIX OTHOIIICHUH B KJ1aCcCcE,
MMOMOT'ar0T YCTAHOBJICHUTIO




I00posKenaTeNbHOM aTMOC(hepbl BO BpeMs
ypoKa

O/1C unaykuuu B

Bubnuoreka [JOK

IIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
WK paboThI B Tapax, KOTOPbIE yyaT

19 .
JBIKYIIMXCS MPOBOJIHUKAX https://m.edsoo.ru/0235cc02 oOyJaromuxcst KOMaHIHOU paboTe u
B3aMMOJICHCTBUIO C IPYTUMHU 00YUYAIOITIMUCS
MIPUMEHEHHE Ha YPOKE TPYIOBOM paboThI
bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
20 Pemenue 3anau .
https://m.edsoo.ru/4dfda618 oOyJaromuxcst KOMaHIHOU paboTe u
B3aMMOJICHCTBUIO C IPYTUMHU 00YUYAIOITIMUCS
MIPUBJICYCHUE BHUMAHHS O0YJArOIINXCS K
bubmmoreka [IOK LIEHHOCTHOMY aCIIEKTy MU3y4aeMOro
21 IIpaBuio Jlenna .
https://m.edsoo.ru/bbc22726 Ha YpOKe Marepuaia (SBJICHHIA, 3aKOHOB,
prOOpOB)
NunykruBHOCTh. KaTymka MIPUBJICYCHUE BHUMAHHS O0YJarOMINXCS K
” y d bubmmoreka [JOK P Y
WHIYKTUBHOCTH B IICTIH [IEHHOCTHOMY aCIEKTy U3y4aeMbIX
4 https://m.edsoo.ru/621eae9d Y . it
MMOCTOSIHHOTO TOKa Ha ypOKax sIBICHUHN
MIPUBJICYCHUE BHUMAHHS O0YJArOIINXCS K
73 SIBiIeHME CAMOMHIYKIIU Y. bubmmoreka [JOK LIECHHOCTHOMY acCIEKTy U3y4aeMOoro
O/1C camOMHIIyKITUU https://m.edsoo.ru/7ee60ca8 Ha YpOKe Marepuaia (SBJICHHIA, 3aKOHOB,
prOOpOB)
DHeprus MarHUTHOTO TOJIS MIPUBJICYCHUE BHUMAHHS O0YJarOMINXCS K
24 P bubmuoreka [JOK P v
KATYIIKH C TOKOM. [IEHHOCTHOMY aCIEKTy U3y4aeMbIX
Y https://m.edsoo.ru/b3cOad11 Y . Yy
DNEKTPOMArHUTHOE TOJIe Ha ypOKax sIBICHUHN
MIPUMEHEHHE Ha YPOKE TPYIIOBOM paboThI
Bub6nuoreka [JOK WK pabOThI B Iapax, KOTOPBIE ydaT
25 Pewrenue 3anau i P P PhIC Y

https://m.edsoo.ru/88169d2b

o0yyaromuxcs KOMaHIHOU paboTe U
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS




O06006111eHE U

IIPUMEHEHHE HA YPOKE UHTEIJIEKTYaIbHbIX

%6 . bubmuoreka [JOK
cucTeMaTH3alus 3HaHUH 1o UTP, CTUMYJIMPYIONINX TO3HABATEIBHYIO
\ | https://m.edso0.ru/76484025 P APy Y
Teme "DIeKTpOAMHAMHUKA MOTHBAIUIO 00YYarOIUXCs
7 KonrponsHas pabora no bubmmoreka [IOK
Teme "DIeKTpoAMHaMHUKa" https://m.edsoo.ru/8ae09b98
NpUBJICUEHNE BHUMAHHS 00yUYaIOMIMUXCs K
KonebarenbHas cucrema.
bubmmoreka [IOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOro
28 CBoOoHBIE KOJIEOaHNUSI. -
https://m.edsoo.ru/7c1db385 Ha YpOKe Marepuaia (SBJICHHIA, 3aKOHOB,
I"apmonuueckue Konebanus
pubopoB)
IIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
Kunemarnueckoe u P P 124 P
bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
29 JMHAMUYECKOE OMHUCAHUE .
. https://m.edsoo.ru/87ce9498 oOyJaromuxcst KOMaHIHOU paboTe u
Kosie0aTeIbHbIX ABHKEHHUH .
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
DHepreTuyecKoe OMUCaHHUE. MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
BrIBo TMHAMHYECKOTO WK paboThI B Tapax, KOTOPbIE yuaT
OMUCaHUSI TAPMOHUYECKUX o0yyaromuxcs KOMaHIHOU paboTe u
30 St P Bub6nuoreka [JOK Y N p 5
Kosie0aHul U3 X B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
https://m.edsoo.ru/e3¢99692 24 Y
SHEPreTUYECKOro U
KHHEMaTHYECKOTO
OTIMCAHUS
NpUBJICUEHNE BHUMaHHS 00yUYaIOIUXCs K
31 Awmiuutyna u aza bubmmoreka [IOK P Y
. LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX
KoJe0aunii https://m.edsoo.ru/7a0c439a y . y H3y
Ha ypoKax sBICHUN
[lepuon u yactota NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
kosebanuil. [leproa Manbix LIEHHOCTHOMY aCIIEKTy M3y4aeMbIX
1 CBOOOHBIX KOJIeOaHUH bubmmoreka [IOK Ha ypOKax sIBIEHUI

MaTEMaTHYECKOTO
MasTHUKa. [lepuon
CBOOOIHBIX KOJIEOAHU

https://m.edsoo.ru/e0399319




MIPY>KMHHOI'O MAasITHUKA

3aryxaromue KoneOaHusl.

Bbubnuoreka [JOK

MPUBJICYCHHUC BHUMAHUSA 06yqa10m1/1xca K
HCHHOCTHOMY ACIICKTY U3Yy4aCMOI'0

33 BrinyxieHHbIe KOJIeOaHMsL.
Y https://m.edsoo.ru/72¢93d09 Ha YpOKe Marepuaa (SBJICHHIA, 3aKOHOB,
Pes3onanc
pubopoB)
BKJIIOYECHHE B YPOK HHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKATH
MOTHBAIUIO 00YYAIOIIUXCS K TIOTYYESHHUIO
bubmuoreka [JOK 3HAHUH, HUTAKUBAHUIO MO3UTUBHBIX
34 ABTOKONICOAHUS .
https://m.edsoo.ru/6add2644 MEXJIMYHOCTHBIX OTHOIIECHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO
I00posKeNnaTeNbHOM aTMOC(hepbl BO BpeMs
ypoKa
IIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
bubmuoreka [JOK P 5 P 124 P
WK paboThI B Tapax, KOTOPbIE yuaT
35 Pemenne 3anau https://m.edsoo.ru/addeec71 5 P pax, vp 6y
o0yyaromuxcs KOMaHIHOU paboTe u
https://m.edsoo.ru/756123c5 Y N p
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
Ypok-koH(bepeHIHs MIPUBJICYCHUE BHUMAHHS O0YJArOIINXCS K
36 "MexaHnuecKkue KojaeOaHus bubmmoreka [IOK LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX
B MY3bIKaJIbHbBIX https://m.edsoo.ru/8ef587be Ha ypOKax sIBIEHUI
HHCTpyMeHTax"
Oo6o06menne u MIPUMEHEHHE Ha YPOKE MHTEIJICKTYaIbHBIX
37 CUCTEMaTU3aLMs 3HAHUN 110 bubmmoreka [IOK UTP, CTUMYIUPYIOLIUX [TI03HABATEIbHYIO
teme "MexaHuueckue https://m.edsoo.ru/eb84182f MOTHBAIUIO 00YYarOIUXCs
Kosiebanus"
DNeKTpOMarHuTHbIE NpUBJICUEHNE BHUMAHHS 00yUaIOMIMUXCs K
P . bubmuoreka [JOK P v
38 konebanus. KonebaTenpHbIl LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX
https://m.edsoo.ru/d4adabde .
KOHTYD Ha ypoKax sBICHUN
39 ®opmyna Tomcona. CBs3b bubmmoreka [IOK [pUBJICUEHNE BHUMaHHS 00yUYaIOMMXCsl K




aMIUTUTYIBI 3apsiia
KOHJICHCATOpa C
aMIUTUTYI0ON CHIIBI TOKA B
KoJe0aTeTbHOM KOHTYpE

https://m.edsoo.ru/093f9afl

HCHHOCTHOMY ACIICKTY U3Yy4acMOI'0
Ha ypoKe MarepHaia (SBJICHUH, 3aKOHOB,
pubopoB)

3aKOH COXpaHEHMsI SHEPTUU

MPUBJICYCHHUC BHUMAHUSA 06yqafom1/1x051 K

40 Bubnuoreka [JOK
B UICAJIbHOM LIEHHOCTHOMY aCIIEKTy M3y4aeMbIX
https://m.edsoo.ru/d1e2d543 y . y H3y
KosebaTeIbHOM KOHTYpE Ha ypoKax sBICHUN
3aryxaromue NpUBJICUEHNE BHUMAHHS 00yUYaIOMMXCs K
3JIEKTPOMArHUTHBIE LIEHHOCTHOMY aCIIEKTy M3y4aeMbIX
A1 6p B bubmuoreka [JOK Y . Yy
KosiebaHus. BeIHyXIeHHBIE Ha ypoKax sBICHUN
Y https://m.edsoo.ru/5e668619 P
3JIEKTPOMArHUTHBIE
Kose0aHus
. MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
IIepemeHnHsbIi TOK. Pesuctop P b Py P
bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
42 Y KOHAEHCATOP B LENHU .
https://m.edsoo.ru/84836152 oOyJaromuxcst KOMaHIHOU paboTe u
MEPEMEHHOTO TOKa .
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThl
43 Karymika MHyKTUBHOCTH B bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
LETH NTEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af o0yyaromuxcs KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
NpUBJICUEHNE BHUMaHHS 00yUYaIOIUXCs K
3axkon Oma g
. bubmmoreka [JOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOoro
44 JIIEKTPUYECKON LU -
https://m.edsoo.ru/8bae38e6 Ha YpOKe Marepuaia (SBJICHHIA, 3aKOHOB,
MEPEMEHHOTO TOKa
pubopoB)
MOUIHOCTH EPEMEHHOT0 NpUBJICUEHNE BHUMaHHS 00yUYaIOIUXCs K
45 TOKa. AMIUIUTYTHOE U bubmmoreka [IOK LIEHHOCTHOMY aCIIEKTy M3y4aeMbIX
JeCTByIOIEe 3HAUYCHHE https://m.edsoo.ru/1cac6ecéc Ha ypoKax sBICHUN
CHJIBI TOKA U HATIPSDKEHUS
46 Pe3onaHc B 3y1eKTpUYECKOU bubmmoreka [IOK [pUBJICUEHNE BHUMaHHS 00yUYaIOMMXCsl K




Hemu

https://m.edsoo.ru/087506df

LIECHHOCTHOMY aCIIEKTy M3y4aeMbIX
Ha ypOKax sIBJICHUU

IIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI

bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yyaT
47 Pemenue 3anau 5
https://m.edsoo.ru/al6836a4 oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
N neanbHblii NpUBJICUEHNE BHUMaHHS 00yUaIOMMUXCs K
TpaHcopmarop. LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX
43 1_}) $op P bubmmorexa [IOK Y . Yy
POU3BOACTBO, NIEpeiaya u Ha ypoKax sBICHUN
’ https://m.edsoo.ru/f97418ae
notpeOieHue
JJIEKTPUYECKON SJHEPTUU
DKOJIOTHYECKHE PUCKU TIPU MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
MIPOU3BOJICTBE WK paboThI B Tapax, KOTOPbIE yuaT
49 anekTposneprun. Kynerypa bubmmoreka [JOK oOyJaromuxcst KOMaHIHOU paboTe u
WCIIOb30BaHUS https://m.edsoo.ru/a6£74d93 B3aMMOJICHCTBUIO C IPYTUMHU 00YUYAIOITIMUCS
AJIEKTPOIHEPTUU B
[IOBCEIHEBHOM KU3HU
IIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThI
bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yyaT
50 Pemenue 3anau 5
https://m.edsoo.ru/ee6677ed oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
bubmmoreka [IOK WK paboTHI B Tapax, KOTOPbIC yuaT
51 Pemenue 3anau .
https://m.edsoo.ru/7cab59{8 oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
Oo6o06menue u NpUBJICUEHNE BHUMAHHS 00yUaIOMIMUXCs K
59 CUCTEMaTU3aLMs 3HAHUN 110 bubmmorexa [IOK LIEHHOCTHOMY aCIEKTY U3y4aeMBbIX

Teme "DIeKTpOMarHUTHbIE
Kosiebanus"

https://m.edsoo.ru/401024a9

Ha ypOKax sIBJICHUU




Mexannuyeckue BOJIHBL.

MPUBJICYHCHHUC BHUMAHUSA 06yqafom1/1x051 K

bubmmoreka [JOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOoro
53 XapaKkTepUCTUKH -
https://m.edsoo.ru/a58e109f Ha YpOKe Marepuaia (SBJICHHIA, 3aKOHOB,
MEXaHUYECKUX BOJIH
pubopoB)
. NpUBJICUEHNE BHUMAHHS 00yUYaIOMUXCs K
54 CBolicTBa MEXaHUYECKUX bubmuoreka [JOK P Y
LIEHHOCTHOMY aCIIEKTy M3y4aeMbIX
BOJIH https://m.edsoo.ru/d9ae1000 Y . Yy
Ha ypOKax sIBICHUHN
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAEPHKATH
MOTHBAIUIO 00YYAIOIIUXCS K TIOTYYESHHUIO
55 3ByK. XapaKTEepUCTUKH bubmmoreka [IOK 3HaHUH, HAIAKUBAHUIO ITIO3UTUBHBIX
3ByKa https://m.edsoo.ru/138b6f09 MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO
N00posKenaTeNbHOM aTMOC(hepbl BO BpeMs
ypoka
WNudpa3Byk u ynpTpa3ByK. NpUBJICUEHNE BHUMAHHS 00yUYaIOMMXCs K
56 I (passyK u yIIbTpasey bubmuoreka [JOK P v
MOBOE 3arpsi3HEHHE LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX
y Up https://m.edsoo.ru/7380038f y . y H3y
OKpY’KaloIien cpebl Ha ypOKax sIBICHUHN
MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
57 Pewrenne 3anau 5
https://m.edsoo.ru/cfd918bf oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
MpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
DNEeKTPOMarHUTHbIC BOJIHBI.
bubmmoreka [JOK LIECHHOCTHOMY aCIIEKTy U3y4aeMOoro
58 N3nyuenne .
https://m.edsoo.ru/714e5db1 Ha YpOKe Marepuaia (SBJICHHIA, 3aKOHOB,
ANEKTPOMATrHUTHBIX BOJH
pubopoB)
DHeprus NpUBJICUEHNE BHUMaHHS 00yUYaIOIMUXCs K
P bubmuoreka [JOK P v
59 3JIEKTPOMArHUTHBIX BOJIH. LIEHHOCTHOMY aCIIeKTy M3y4aeMOro

CaoiicTBa

https://m.edsoo.ru/d01b818c

Ha YpOKe MaTepuaia (sIBJICHH, 3aKOHOB,




OJICKTPOMArHUTHBIX BOJIH

pubopoB)

[IIxana >1€KTPOMarHUTHBIX
BOJH. [Ipumenenune

Bubnuoreka [JOK

BKJIIOYECHHE B YPOK HHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKATH
MOTHBAIUIO 00YYAIOIIUXCS K TIOTYYESHHUIO
3HAHUH, HAJIAXKUBAHUIO TIO3UTUBHBIX

60 .
AJIEKTPOMAarHUTHBIX BOJIH B https://m.edsoo.ru/49be119e MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
TEXHUKE U OBITY MIOMOTAIOT YCTaHOBJICHUIO

I00posKenaTeNbHOM aTMOCc(hepbl BO BpeMs
ypoka
[TpuHIUNBI paAUOCBSI3U U MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThl
TEJIEBUICHUSI. WK paboThI B Tapax, KOTOPbIE yuaT

61 Panuonokanusi. bubmmoreka [JOK oOyJaromuxcst KOMaHIHOU paboTe u
DNEeKTpOMarHuTHOE https://m.edsoo.ru/9f96f118 B3aMMO/JICHCTBUIO C IPYTUMHU 00YUYAIOITIMUCS
3arps3HEHUE OKpYXKarolei
cpeabl

2 KonrponsHas pabora no bubmmoreka [IOK
teme "Konebanus u BOTHBI" https://m.edsoo.ru/4£7985a0

NpUBJICUEHNE BHUMAHHS 00yUYaIOMMXCs K
Cser. 3akoH
. bubmmoreka [JOK LIECHHOCTHOMY aCIIEKTy U3y4aeMOoro
63 IIPSIMOJIMHENHOT O .
https://m.edsoo.ru/f9566406 Ha YpOKe Marepuaia (SBJICHHIA, 3aKOHOB,
pacnpocTpaHeHHs CBETa
pubopoB)
Pemrenue 3anau Ha MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI

64 IIpUMEHEHHE 3aKOHa bubmmoreka [IOK WK paboTHI B Tapax, KOTOPbIC yuaT
PSIMOJINHEHHOTO https://m.edsoo.ru/ea32d455 o0yyaromuxcs KOMaHIHOU paboTe U
pacnpocTpaHeHHs CBETa B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
Otpaxxenue cBera. [1nockoe NpUBJICUEHNE BHUMAHHS 00yUaIOMIMUXCs K

65 P Co bubmmoreka [JOK P Y
3epkano. Cdepuueckoe LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX

P P https://m.edsoo.ru/a005d2bb Y . it
3epKajno Ha ypoKax sBICHUN
66 IIpenomiieHue cBera. bubmmoreka [IOK MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThl




AOCOIOTHBIN U
OTHOCHTEIIbHBIN I0Ka3aTelb
npenomienus. [lonnoe
BHYTPEHHEE OTPaKEHUE.
[IpenenbHblii yroa MOIHOTO
BHYTPEHHETO OTPAKECHHUS

https://m.edsoo.ru/bc2e55¢cd

WK paboTHI B Tapax, KOTOPbIC yuaT
o0yyaromuxcs KOMaHIHOU paboTe U
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS

Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHOB

Bbubnuoreka [JOK

IIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
WK paboThI B Tapax, KOTOPbIE yuaT

67 OTpa)KEHUS U IPETOMIICHUS https://m.edsoo.ru/49d830a9 o0yyaromuxcs KOMaHIHOU paboTe u
cBeTa B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
Xon myuelt B pu3Me. NpUBJICUEHNE BHUMAHHS 00yUYaIOMIMUXCs K
68 Jucnepcus csera. bubmmoreka [IOK LIEHHOCTHOMY aCIEKTYy U3y4aeMBbIX
CroxHbIH cocTaB 6€710r0 https://m.edsoo.ru/d8elc3be Ha ypoKax sBICHUN
cBeta. IIBeT
JInnsel. PokycHOE BuGmiorexa LIOK NpUBJICUEHNE BHUMaHHS 00yUaIOMMUXCs K
69 paccTOsiHUE U ONTUYECKast https://m.eds00.ru/60441359 LIEHHOCTHOMY aCHGiKTy U3y4aeMbIX
CHJIa JIUH3BI Ha ypoKax sBICHUN
[TocTpoenue nzoOpa>keHmi BuGmiorexa LIOK NpUBJICUEHNE BHUMAHHS 00yUYaIOMMXCs K
70 B JIMH3aX U UX CUCTEMaX. https://m.edsoo.ru/bb53b1d5 LIEHHOCTHOMY aCHGiKTy M3y4aeMbIX
VYBenuueHue JIMH3bI Ha ypoKax sBICHUN
Pemenue 3amay Ha NpUBJICUEHNE BHUMaHHS 00yUYaIOIUXCs K
71 MOCTPOEHHE N300paKeHUH, bubmmoreka [IOK LIEHHOCTHOMY aCIEKTYy U3y4aeMbIX
I10JIy4a€MbIX C IIOMOILBIO https://m.edsoo.ru/5a868f09 Ha ypOKax sIBIEHUI
JIMH3
NpUBJICUEHNE BHUMaHHS 00yUYaIOIUXCs K
7 ['ma3 kak onrrueckas bubmmoreka [JOK LIECHHOCTHOMY aClEKTy U3y4aeMOro
cucreMa https://m.edsoo.ru/ecd480a2 Ha ypoKe Marepuaia (sSBJICHUH, 3aKOHOB,
pubOpoB)
73 Pewenue 3anau. Ilpeneinst bubmmoreka [IOK MIPUMEHEHHE Ha YPOKe TPyNIoBOil paboThl




MIPUMEHUMOCTH
reOMETPUYECKON ONTUKHU

https://m.edsoo.ru/cd174a10

WK paboTHI B Tapax, KOTOPbIC yuaT
o0yyaromuxcs KOMaHIHOU paboTe U
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS

CxopocTh CBETa U METOABI

Bbubnuoreka [JOK

MPUBJICYCHHUC BHUMAHUSA 06yqafom1/1x051 K

74 [IEHHOCTHOMY aCIEeKTy M3y4aeMbIX
ee U3MEpeHus https://m.edsoo.ru/f32aab06 Y .
Ha ypOKax sIBICHUHN
MIPUBJICYCHUE BHUMAHHS O0YJArOMINXCS K
bubmmoreka [JOK LIEHHOCTHOMY aCIEKTy U3y4aeMOoro
75 Jucnepcus ceera -
https://m.edsoo.ru/lel6ccode Ha ypoKe mMarepuaia (SBJICHUH, 3aKOHOB,
pubopoB)
MIPUBJICYCHUE BHUMAHHS O0YJArOIINXCS K
bubmmoreka [JOK LIECHHOCTHOMY aCIIEKTy U3y4aeMOoro
76 Wutepdepenmys ceera -
https://m.edsoo.ru/5fc0c638 Ha YpOKe Marepuaia (SBJICHHIA, 3aKOHOB,
pubopoB)
BKIJIFOUEHHUE B YPOK HHTEPAKTUBHEIX (hOpM
paboThI, KOTOPBIE IOMOTAIOT MOAEPHKATH
MOTHBAIUIO 00YYAIOIIUXCS K TOTYYESHHUIO
KorepeHTHbIe HCTOYHUKHU. .
bubmuoreka [JOK 3HAHUH, HUTAKUBAHUIO MO3UTUBHBIX
77 YcnoBus HaOIIOICHUS .
https://m.edsoo.ru/c6416d48 MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
MaKCUMyMOB 1 MUHUMYMOB
MIOMOTAIOT YCTaHOBJICHUIO
N00posKenaTeNbHOM aTMOC(hepbl BO BpeMs
ypoka
MIPUMEHEHHE Ha YPOKE TPYIIOBOM paboThI
bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
78 Pemenue 3anau .
https://m.edsoo.ru/3061de2b oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS
MIPUBJICYCHUE BHUMAHHS O0YJarOIINXCS K
79 [Ipumenenue bubmmoreka [JOK P
LIEHHOCTHOMY aCIIeKTy M3y4aeMOro
UHTEpEPEHITNH https://m.edsoo.ru/668edbc8 Y

Ha YpOKe MaTepuaia (sIBJICHH, 3aKOHOB,




pubopoB)

MPUBJICYCHHUC BHUMAHUSA 06yqafom1/1x051 K

bubmmoreka [IOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOro
80 Hudpaxius ceera -
https://m.edsoo.ru/12ed04b5 Ha YpOKe Marepuaa (SBJICHHIA, 3aKOHOB,
pubopoB)
. NpUBJICUEHNE BHUMAHHS 00yUYaIOMIMUXCs K
JudpakimonHas pemeéTka.
bubmmoreka [IOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOro
81 YcnoBue HaOMIOIEHUS -
https://m.edsoo.ru/f998d964 Ha YpOKe Marepuaia (SBJICHHIA, 3aKOHOB,
IJIABHBIX MAaKCHUMYMOB
pubopoB)
IIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yuaT
82 Pemenue 3anau .
https://m.edsoo.ru/d58c411a oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKATH
MOTHBAIUIO 00YYAIOIIUXCS K TIOTYYESHHUIO
23 ITonepedHOCTh CBETOBBIX bubmmoreka [IOK 3HaHUH, HAIAKUBAHUIO ITO3UTUBHBIX
BoJH. [Tonsipuzanus ceeta https://m.edsoo.ru/e9890fe9 MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO
N00posKenaTebHOM aTMOCc(hepbl BO BpeMs
ypoka
MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
bubmmoreka [IOK WK paboTHI B Tapax, KOTOPbIC yuaT
&4 Pemenue 3anau .
https://m.edsoo.ru/c56¢8158 oOyJaromuxcst KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS
NpUBJICUEHNE BHUMAHHS 00yUaIOMIMUXCs K
25 CBeToBbIE SBJICHUS B bubmmoreka [IOK P Y
LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX
pupoe https://m.edsoo.ru/0b36363d Y . i
Ha ypoKax sBICHUN
86 Oo6o06menne u bubmmoreka [IOK MIPUMEHEHHE Ha YPOKE MHTEIICKTYaIbHBIX




cUCTeEMaTU3alusg 3HaHUU 1O
teme "OnTuka"

https://m.edsoo.ru/8al14748b

UTP, CTUMYJIMPYIONINX O3HABATEIBHYIO
MOTHBAIUIO 00YYarOIUXCs

KonrponsHas pabora no

Bbubnuoreka [JOK

87 teme «OnTuka https://m.edsoo.ru/82315dd4
I'panu1IbI MPUMEHUMOCTH NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
KJIACCUYECKON MEXAHUKH. BuGmiorexa LIOK LIEHHOCTHOMY aCIEKTy H3yqaciMor0
88 3aKOHBI JIEKTPOIUHAMUKU https://m.edsoo.ru/c9bd77ch Ha YpOKe MaTepuaia (sIBJICHHI, 3aKOHOB,
Y TIPUHIIATT prOOpOB)
OTHOCHUTEJIBHOCTH
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKATH
MOTHBAIUIO 00YYAIOIIUXCS K TIOTYYESHHUIO
29 [Toctynatel ciennanbHOM Bub6nuoreka [JOK 3HAHUM, HATAXKUBAHUIO TTO3UTHBHBIX
TEOPHH OTHOCUTEIBHOCTH https://m.edsoo.ru/c56f05cb MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
IIOMOTal0T YCTaHOBJIEHUIO
N00posKenaTebHOM aTMOCc(hepbl BO BpeMs
ypoka
IIpocTpancTBeHHO- NpUBJICUEHNE BHUMAHHS 00yUYaIOMMXCs K
BPEMEHHON UHTEPBAI. LIEHHOCTHOMY aCIEKTy U3y4aeMbIX
[IpeobpazoBanus JlopeHmna. Ha YPOKaXx SIBJICHUUI
90 VYcnoBre NpUUMHHOCTH. bubmmoreka [JOK
OTHOCUTENBHOCTh https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHU U
COKpAIEHUE JIMHbI
NpUBJICUEHNE BHUMaHHS 00yUYaIOIUXCs K
91 OHeprus U UMILYJIbC bubmmoreka [IOK LIEHHOCTHOMY aCIIEKTy MU3y4aeMOro

peHﬁTHBHCTCKOﬁ HYaCTUIbI

https://m.edsoo.ru/853a64fc

Ha ypoKe mMarepuaia (sSBJICHUH, 3aKOHOB,
pubOpoB)




CBs13p Macchl ¢ SHEPrUEN U

MPUBJICYHCHHUC BHUMAHUSA 06yqafom1/1x051 K

0 UMITYJIECOM bubmmorexa [IOK LIEHHOCTHOMY aCIIEKTy M3y4aeMbIX
PENSATUBUCTCKON YaCTULIBI. https://m.edsoo.ru/b6258ffa Ha ypOKax sIBIIEHUI
DHeprust MOKos
MIPUBJICYCHUE BHUMAHHS O0YJarOMIUXCS K
93 PaBHOBECHOE TEMIIOBOE bubmmoreka [JOK LIECHHOCTHOMY aCIEKTy U3y4aeMOro
U3JITy4YeHue https://m.edsoo.ru/f54035a5 Ha ypoKe Marepuana (SIBJICHUM, 3aKOHOB,
pubopoB)
BKIIFOUEHHUE B YPOK HHTEPAKTUBHEIX (hOpM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKATH
MOTHBAIUIO 00YYAIOIIUXCS K TIOTYYESHHUIO
bubmuoreka [JOK 3HAHUH, HUTAKUBAHUIO MO3UTUBHBIX
94 3akoH cMmenieHus Buna .
https://m.edsoo.ru/1c¢5{f752 MEXJIMYHOCTHBIX OTHOIICHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO
N00posKenaTebHOM aTMOc(hepbl BO BpeMs
ypoka
MIPUBJICYCHUE BHUMAHHS O0YJarOMINXCS K
95 ['unoresa M. I1nanka o bubmmoreka [JOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOoro
kBaHTax. ®oToHBI https://m.edsoo.ru/a5ffa218 Ha ypoKe Marepuana (SBJICHUM, 3aKOHOB,
pubopoB)
MIPUBJICYCHUE BHUMAHHS O0YJArOIINXCS K
96 3 o bubmmoreka [JOK P Y
HEprus U UMITYJIbC POTOHA LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX
P 4 https://m.edsoo.ru/7fb307ec Y . Yy
Ha ypOKax sIBIICHUHN
MIPUBJICYCHUE BHUMAHHS O0YJArOIINXCS K
®otordpdext. OnpiTer A. T P y
bubmmoreka [IOK LIEHHOCTHOMY aCIIEKTy MU3y4aeMOro
97 CroneroBa. 3aKOHBI -
https://m.edsoo.ru/8c68e5b9 Ha YpOKe Marepuaia (SBICHHIA, 3aKOHOB,
¢doroapdexra
pubopoB)
08 VYpaBHeHune DWHIITENHA 1S bubmmoreka [IOK NpUBJICUCHNE BHUMaHHS 00yUYaIOIMUXCs K

dororddekra. "Kpachas

https://m.edsoo.ru/01ef4556

HCHHOCTHOMY ACIICKTY U3Yy4YaCMbIX




rpannna” Gotorddexra

Ha ypOKax sIBJICHUU

JaBnenue cBeta. OnbITh 1.

Bub6nuoreka [JOK

HpHBHequHeBHHMaHHHO6yanHHHXCHK

99 LIEHHOCTHOMY aCIEKTY U3y4aeMbIX
H. JlebeneBa https://m.edsoo.ru/64b41966 y . y H3y
Ha ypoKax sBICHUN
NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
. bubmuoreka [JOK P v
100 BoiHOBBIE CBOMCTBA 4aCTHL] LIECHHOCTHOMY aCIIEKTy U3y4aeMbIX
https://m.edsoo.ru/f59cfcec .
Ha ypoKax sBICHUN
Bonnsl ne bpoina. Jlnuna NpUBJICUEHNE BHUMAHHS 00yUYaIOMMUXCs K
BOJIHBI Jie bpoins u LIECHHOCTHOMY aCIEKTy U3y4aeMOoro
101 6p bubmmoreka [JOK Y (y Y .
azMepbl 0bJacTu Ha ypoKe Marepuaia (sSBJICHUH, 3aKOHOB
P p . https://m.edsoo.ru/5df8bafl yp p ’ ’
JIOKAJM3alMK ABIKYIIEHCS pubopoB)
YaCTHUIIBI
BKJIIOYECHHE B YPOK HHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE IOMOTAIOT MOAECPHKATH
MOTHBAIUIO 00YYAIOIIUXCS K TIOTYYESHHUIO
102 KopnyckynsipHo-BoTHOBOM bubmmoreka [JOK 3HAHUW, HATAKUBAHUIO TTO3UTUBHBIX
Tyanu3m https://m.edsoo.ru/8ccab62a MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO
N00posKenaTeNbHOM aTMOC(hepbl BO BpeMs
ypoka
NpUBJICUEHNE BHUMaHHS 00yUYaIOIUXCs K
Judpaxius 3JeKTPOHOB Ha bubmmoreka [IOK P Y
103 LIEHHOCTHOMY aCIEKTY U3y4aeMbIX
KpHUCTajax https://m.edsoo.ru/30dbal8c .
Ha ypoKax sBICHUN
Crnenuduka u3mMepeHuii B NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
104 Mukpomupe. CooTHOLIEHUS bubmmoreka [JOK LIEHHOCTHOMY aCIEKTY U3y4aeMbIX
HEOIpeeIEHHOCTEH https://m.edsoo.ru/65783dec Ha ypOKax sIBICHUN
I'eiizenOepra
105 Pemenue rpaduyeckux bubmmoreka [IOK MIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI

3aga4

https://m.edsoo.ru/e70195bd

WK paboThI B Tapax, KOTOPbIE yuaT




o0yyaromuxcs KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yYaIOIIUMUCS

IIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI

. bubmmoreka [IOK WK paboThI B Tapax, KOTOPbIE yyaT
106 Pemienue pacu€THbIX 3a1a4 .
https://m.edsoo.ru/ee9b3 182 oOyJaromuxcst KOMaHIHOU paboTe u
B3aMMOJICHCTBUIO C IPYTUMHU 00YUYAIOITIMUCS
KonrponsHas pabora no
temaM: "OcHoBel CTO", Bubnuoreka [JOK
107 " .
KopmyckymsipHo-BosIHOBOM https://m.edsoo.ru/c3de891a
nyanuzm"
OnBITHI 110 MCCIEA0BAHUIO MIPUBJICYCHUE BHUMAHHS O0YJArOIINXCS K
108 CTPOCHHS aToMa. bubmmoreka [JOK [IEHHOCTHOMY aCIEKTy U3y4aeMbIX
[InanerapHas Mmozenb aToma https://m.edsoo.ru/312b750a Ha ypoKax sIBJICHUM
Pesepdopna
MIPUBJICYCHUE BHUMAHHS O0YJarOMINXCS K
bubmmoreka [JOK LIECHHOCTHOMY aCIIEKTy U3y4aeMOoro
109 IToctynartsr bopa i Y vy .
https://m.edsoo.ru/404dfa9a Ha YpOKe Marepuaia (SBJICHHIA, 3aKOHOB,
pubopoB)
Buner ciektpoB. CriekT MIPUBJICYCHUE BHUMAHHS O0YJarOMINXCS K
110 . P P bubmmoreka [JOK P Y
OBHEW SHEPruu aToMa [IEHHOCTHOMY aCIEKTy U3y4aeMbIX
P P https://m.edsoo.ru/cf74bl1a Y . Yy
BOJIOpO/IA Ha ypOKax sIBICHUHN
BKIJIFOUEHHUE B YPOK HHTEPAKTUBHEIX (hOpM
paboThI, KOTOPBIE TOMOTAIOT MOAIEPKATh
MOTHBAIIHIO O0YYaIONINXCS K MOJYICHUIO
CnonTtanHoe U .
bubmuoreka [JOK 3HAHUH, HUTAKUBAHUIO MO3UTUBHBIX
111 BBIHYKJICHHOE U3JIy4CHUE

CBCTa

https://m.edsoo.ru/f945d85¢

MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
IIOMOTal0T YCTaHOBJIEHUIO
I00posKenaTebHOM aTMOCc(hepbl BO BpeMs

ypoKa




MPUBJICYHCHHUC BHUMAHUSA 06yqafom1/1x051 K

bubmmoreka [JOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOoro
112 Jlazep N
https://m.edsoo.ru/2288a0c4 Ha ypoKe MarepHaia (SBJICHUH, 3aKOHOB,
pubopoB)
Hyxnonnas mozens siapa NpUBJICUEHNE BHUMAHHS 00yUYaIOMUXCs K
I'eiizenOepra-lBaHeHKo. BuGmiorexa 1IOK LIEHHOCTHOMY aCHGiKTy U3y4aeMbIX
113 3aps1 1 MacCOBOE YUCIIO https://m.edsoo.ru/34adasde Ha ypOKax sIBJICHUU
sanpa. M3oromnsl.
PagnoakTHBHOCTE
3aKOH paJiMOaKTUBHOTO NpUBJICUEHNE BHUMAHHS 00yUYaIOIMUXCs K
pacnana. CBoiicTBa LIEHHOCTHOMY aCIEKTy U3y4aeMoro
MOHU3UPYIOLIETO BuGmiorexa LIOK Ha YpOKe MaTepuaia (sIBJICHHI, 3aKOHOB,
114 n3nydeHus. BiusHue prOOpOB)
https://m.edsoo.ru/aab98bef
PaaMOaKTUBHOCTH Ha
YKUBBIE OPTaHU3MBI.
Jlo3umerpus
OHeprus CBA3U HyKJIOHOB B NpUBJICUEHNE BHUMAaHHS 00yUYaIOIMUXCs K
anpe. SnepHble CUIIBI. LIEHHOCTHOMY aCIEKTy U3y4aeMbIX
Hedext maccol sipa. Ha ypOKax sIBJICHUU
S nepHble peakuuu.
115 SnepHble peaKTOpBI. bubmmoreka [IOK
[Tpobnemsl ynpaBisieMoro https://m.edsoo.ru/ff1758d0
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTrM4€ECKHE aCIEKThI
pa3BUTHUSA AAEPHOU
SHEPreTUKU
MeTto1pl perucTpauyy u BuGmorexa LOK BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM
116 HCCIeN0BaHus paboThI, KOTOPBIE IOMOTAIOT MOAECPHKATh

OJICMCHTAPHBIX YaCTHUII.

https://m.edsoo.ru/lac08a5b

MOTHUBALIUIO O6yanOH_II/IXCSI K IOJIYYCHUIO




OyHIaMEHTAIbHBIE
B3auMozcicTBus. bapruonsl,
ME30HBI U JIENTOHBL.
IIpencrasienue o
CrannmapTHOU Moaenu.
KBapk-ritoonnas mozenb
aJpOHOB

3HaHUH, HAJIAXKMBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
IIOMOTal0T YCTaHOBJIEHUIO
N00posKenaTebHOM aTMOCc(hepbl BO BpeMs

ypoKa

®du3suka 3a npeaeIaMu
CrannmapTHOU MoaenH.

Bbubnuoreka [JOK

MPUBJICYCHHUC BHUMAHUSA 06yqa10m1/1xca K
HCHHOCTHOMY ACIICKTY U3Yy4aCMOI'0

117 Témuast matepust U TEMHAs Ha ypoKe MaTepuaa (SIBJeHUM, 3aKOHOB
P https://m.edso0.ru/c026fd37 b P ’ ’
sHeprus. EnuncTBO pubopoB)
¢bu3nUecKoil KapTUHBI MUpa
NpUBJICUEHNE BHUMAHHS 00yUYaIOMMXCs K
Oransl pa3BUTUA
bubmmoreka [IOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOro
118 aCTPOHOMHUU. 3HaYEHHE .
https://m.edsoo.ru/ad73e145 Ha YpOKe Marepuaia (SBJICHHIA, 3aKOHOB,
aCTPOHOMHHU
pubopoB)
[TpruMEeHNMOCTH 3aKOHOB NpUBJICUEHNE BHUMAaHHS 00yUYaIOIMUXCs K
¢bu3uKy 115 00bACHEHHS LIEHHOCTHOMY aCIIeKTy M3y4aeMOro
119 IIPUPOBI KOCMUYECKUX bubmmoreka [IOK Ha YpOKe MaTepuaia (sIBJICHHI, 3aKOHOB,
00BEKTOB. MeTombl https://m.edsoo.ru/39¢44028 prOOpOB)
aCTPOHOMMYECKHUX
HCCIIEN0BAHUI
CoBpeMeHHbIE ONTUYECKHE NpUBJICUEHNE BHUMaHHS 00yUYaIOIUXCs K
TEJIECKOTIBI LIEHHOCTHOMY aCIIeKTy M3y4aeMOro
120 ’ bubimoreka IIOK 4 (y 4 .
a/InOTEJIECKOIIBI Ha ypoKe Marepuaia (sSBJICHUH, 3aKOHOB
P ’ https://m.edsoo.ru/4877aale b P ’ ’
BHeaTMocdepHas pubopoB)
aCTPOHOMHS
121 Bun 3Bé3aH0T0 HEbA. bubmmoreka [IOK BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OPM

Co3Besnusi, spkue 3BE31bl,

https://m.edsoo.ru/aac588eb

paboThI, KOTOPBIE TOMOTAIOT MOAIEPKATh




MJIaHETHI, UX BUINMOC
JIBIDKECHHE

MOTHBAIUIO 00YYAIOIIUXCS K TOTYYESHHUIO
3HaHUH, HAJIAXKMBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
IIOMOTal0T YCTaHOBJIEHUIO
I00posKenaTeNbHOM aTMOCc(hepbl BO BpeMs

ypoKa

CoHeuHas cucrema.
Comnurte. Conneunas

Bbubnuoreka [JOK

MPUBJICYCHHUC BHUMAHUSA 06yqa10m1/1xca K
HCHHOCTHOMY ACIICKTY U3Yy4aCMOI'0

122 aKTUBHOCTb. ICTOUHUK https://m.edsoo.ru/22748eb4 Ha ypoKe Marepuana (SBJICHUM, 3aKOHOB,
sHeprun CosHIIa U 3BE3]T pubopoB)
3BE3/1b1, UX OCHOBHBIE NpUBJICUEHNE BHUMAHHS 00yUYaIOMIMUXCs K
123 XapaKTEPUCTUKH. bubmmoreka [JOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOoro
Juarpamma "creKTpajibHbIN https://m.edsoo.ru/42169944 Ha YpOKe MaTepuaia (sIBJICHH, 3aKOHOB,
KJIACC — CBETUMOCTH" prOOpOB)
NpUBJICUEHNE BHUMaHHS 00yUaIOMMUXCs K
124 3Be3/1bl TJIaBHOU bubmmoreka [JOK LIEHHOCTHOMY aCIIEKTy U3y4aeMOoro
MOCTIeI0BATEIbHOCTH https://m.edsoo.ru/b3cb766¢ Ha ypoKe mMarepuaia (SBJICHUH, 3aKOHOB,
pubopoB)
BuyTtpennee crpoenue NpUBJICUEHNE BHUMAHHS 00yUYaIOMUXCs K
3B€371. CoBpeMEHHbIE [IEHHOCTHOMY aCIIeKTy M3y4aeMOoro
IIPEACTABICHUS O bubmmoreka [IOK Ha YpOKe MaTepuaia (sBJIEHH, 3aKOHOB,
125
MIPOUCXOXKICHUU U https://m.edsoo.ru/d09da494 prOOpOB)
sBositony CosHIA U 3BE3 .
Oransl KU3HU 3BE3]1
Mnuneunsiii [1yTe — Hama NpUBJICUEHNE BHUMaHHS 00yUYaIOMIMUXCs K
126 lanaktuka. THUnbl raJakTHK. bubmmoreka [JOK LIECHHOCTHOMY aClEKTy U3y4aeMOro
YEpHble ObIpHI B AIpax https://m.edsoo.ru/7cd10a0a Ha YpOKe MaTepuaia (sBJICHH, 3aKOHOB,
raJlakKTUK pubopoB)
127 Bcenennas. Paciuvpenue bubmmoreka [IOK BKJIIOYCHHE B YPOK UHTEPAKTHBHBIX (OPM




Bcenennoii. 3akon Xa66ma.
Teopus bonbmoro B3pbIBa.
PenukroBoe n3iyyeHue

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

paboThI, KOTOPBIE IOMOTAIOT MOAECPHKAThH
MOTHBAIUIO 00YYAIOIIUXCS K TIOTYYESHHUIO
3HaHUH, HAJIAXKMBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
IIOMOTal0T YCTaHOBJICHUIO
N00posKenaTebHOM aTMOCc(hepbl BO BpeMs

ypoKa

MPUBJICYCHHUC BHUMAHUSA 06yqafom1/1x051 K

128 MacmrabHasi CTpyKTypa Bubnuoreka [JOK LIECHHOCTHOMY aCIEKTy U3y4aeMOro
Bcenennoii. MeTraramakTrka https://m.edsoo.ru/ce234633 Ha ypoKe Marepuana (SIBJICHUH, 3aKOHOB,
prOOpOB)
BKJIFOUEHHUE B YPOK HHTEPAKTUBHBIX (hOpM
paboThI, KOTOPBIE TOMOTAIOT MOAIEPKATh
MOTHBAIIHIO O0YYaIONINXCS K MOJYICHUIO
129 Hepeménnsie npo0iaeMbl bubmmoreka [IOK 3HaHUH, HAIAKUBAHUIO ITO3UTUBHBIX
aCTPOHOMHHU https://m.edsoo.ru/d37d9ffe MEXJIMYHOCTHBIX OTHOIICHUH B KJlacce,
MTOMOTAIOT YCTaHOBIICHUIO
n00poXkeNnaTeTbHON aTMOCc(hepsl BO BpeMs
ypoka
@u3HYECKUl IPAKTUKYM 110
teme "UccnenoBanue
MAarHUTHOTO ITOJIS
MOCTOSIHHBIX MarHI/ITVOB" 580071 BuGmoreka LIOK
130 "WccnenoBanue CBONCTB
https://m.edsoo.ru/67361aef
(dheppoMarHeTUKOB" WU
"UccnenoBanue JeHCTBUS
IMOCTOSIHHOT'O MarHuTa Ha
pamMKy ¢ TOKOM"
131 Pu3HYECKUl IPAKTUKYM 110 bubmmoreka [IOK




teme "M3mepenue cuibl
Awmnepa" nnu "U3ydenne
3aBUCHMOCTH CHJIBI AMIlepa
OT CWJIBI TOKA" Win
"OnpeneneHue MarHUTHOU
UHAYKIMY Ha OCHOBE
u3MepeHus cuiibl Ammepa"

https://m.edsoo.ru/fcae91e9

132

@u3HYECKUl IPAKTUKYM 110
teme "HccnenoBanue
SIBJIICHUS DJICKTPOMATrHUTHOM
WHIYKUUU" WIn
"OnpeneneHue UHIYKIUU
BHUXPEBOT'O MATHUTHOTO
moJs"

https://m.edsoo.ru/c36658da

133

@u3HYECKUl IPAKTUKYM 110
teme "HccnenoBanue
SIBJICHUS] CAMOUHIYKIUHU"
i "COopka Moenu
ANEKTPOMArHUTHOTO
resepaTopa"

bubmuoreka [JOK
https://m.edsoo.ru/b8fb6391

134

@u3HYECKUl IPAKTUKYM 110
teme "M3mepenue nepuona
CBOOOHBIX KOJIeOaHUH
HUTSHOTO U NIPYKUHHOI'O
MasiTHUKOB"

bubmuoreka [JOK
https://m.edsoo.ru/5d159d35

135

@u3HYECKUl IPAKTUKYM 110
teme "[IpeoOpazoBanue
SHEPTUU B NPY>KUHHOM
MasiTHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

MHUIIMAPOBAHUE U TOJIEPKKa
UCCIIEI0BATENLCKON ACATEIbHOCTH
o0yyaromuxcs B paMKax peaau3aiii UMU
WH/IUBUYATbHBIX U TPYTIIOBBIX
HCCIIEIOBATENLCKUX MIPOEKTOB, YTO JacT
00y4aromuMcsi BO3MOXKHOCTb IproOpecTu
HaBBIK CAMOCTOSITEIBHOTO PEIICHUS
TEOPETUYECKOI MPOOIIEMBI, HABBIK
TeHEPUPOBAHUS M 0POPMIICHHS COOCTBEHHBIX
U7el, HABBIK YBAXXUTEIHHOTO OTHOIICHUS K
qyKUM UeIM, 0(OpPMIIEHHBIM B paboTax
JPYTUX UCCIIeA0BATENeH, HaBBIK My OIMYHOTO
BBICTYIUICHUS TIEPE]] Ay AUTOPUECH,
apryMEHTHPOBAHUS M OTCTAaUBaHMS CBOCH




136

@u3HYECKU IPAKTUKYM 110
teMe "HMccnenoBanue
MEPEMEHHOT0 TOKa Yepe3
MOCJIeI0BATENLHO
COEIMHEHHBIE KOHIEHCATOD,
KaTyIIKy U pe3UcTop" Wiu
"UccnenoBanue paboTh
HMCTOYHHKOB CBETA B LIETIH
MepeMEHHOTo ToKa"

Bbub6nuoreka [JOK
https://m.edsoo.ru/89dc
2d90

137

@u3HYECKUl IPAKTUKYM 110
teme "U3yueHue
[apaMeTpoB 3ByKOBOU

BOJTHEI"

bubmuoreka [JOK
https://m.edsoo.ru/b100661a

138

@u3HYECKUl IPAKTUKYM 110
teme "U3mepenue
II0Ka3aTesl MPEIOMIICHUS
crexna" win "l[lonyuenue
M300paXeHUs B CHCTEME U3
IJIOCKOI'O 3€pKajia U JIUH3bI"

bubmuoreka [JOK
https://m.edsoo.ru/42569eal

139

@u3HYECKUl IPAKTUKYM 110
teme "HccnenoBanue
3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BEILLECTBA
(Ha mpuMepe KUIKUX
nuH3)" wnn "U3mepenue
(hOKYCHOTO PacCTOSTHUS
pacceuBaroIyX JUH3"

Bub6nuoreka [JOK
https://m.edsoo.ru/b879{b3f

140

@u3HYECKUl IPAKTUKYM 110
teme "HaOmonenue

bubmuoreka [JOK
https://m.edsoo.ru/8b7ac737

TOYKH 3pEHUs




T paKIuy,
UHTEpPEPEHIINH U
MoJIIpU3aLuy cBeTa”

141

@u3HYeCKUil NPAKTUKYM 110
teMe "OnpeneneHue
UMITYJIbCa U SHEPTUH
PENATUBUCTCKUX YacTHUIL (I10
¢dororpadusm TpexoB
3apsDKEHHBIX YacTHUI B
MarHuTHOM Tmoie)"

bubmuoreka [JOK
https://m.edsoo.ru/63756¢c47

142

@u3HYeCKUil IPAKTUKYM 110
teme "U3mepenue
nocrossHHOM [lnanka Ha
OCHOBE UCCJICJIOBAHUS
dotordpdexra” wim
"UccnenoBanue
3aBUCUMOCTH CHJIbI TOKA
4yepe3 CBETOAUOA OT
HanpspkeHus"

Bubnmuoreka [JOK
https://m.edsoo.ru/eb91682

143

@u3HYECKUl IPAKTUKYM 110
teMe "HMccnenoBanue
CIIEKTpa pa3peKEHHOr 0
aTOMapHOI'0 BOJOPOAA U
HU3MEpPEHHE OCTOSIHHOM
Pun6epra"

bubmuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

@u3HYECKUl IPAKTUKYM 110
teme "HccnenoBanue
paaroOaKTUBHOTO (OHA C
HCIIOJI30BAHUEM

bubmuoreka [JOK
https://m.edsoo.ru/c3dabe6e




nosumerpa" unu "N3ydenue
IOTJIOIIEHUS OEeTa-4aCTHI]
amoMuHuemM"

145

@u3HYeCKUil NPAKTUKYM 110
teme "Habmronenus
3BE3HOTO HEOa
HEBOOPYKEHHBIM TJ1a30M C
HCIIO0JIb30BaHUEM
KOMITbIOTEPHBIX
MPUJIOKEHUN IS
OnpeIeICHUS TOJIOKEHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHBIE CO3BE3/1Us
CesepHoro nonyumapus u
sIpKUE 3BE3/bI" WK
"HaGmroieHus B TEIECKOI
Jlynsl, miaxer,
TYMaHHOCTEMN U 3BE3IHBIX
CKOTUICHHI"

bubmuoreka [JOK
https://m.edsoo.ru/1072021e

146

O06o0meHue u
CHCTeMaTHU3allus 3HaHUH.
Posne ¢u3uKku 1 acTpoOHOMHH
B DKOHOMHUYECKOM,
TEXHOJIOTUYECKOM,
COLIMAJIbHOM U 3THYECKOI
cdepax AesITeTbHOCTH
YyelIoBeKa

bubmuoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O06006111eHE U

Bub6nuoreka [JOK




CUCTEMaTU3aLMs 3HAHUMN.
Pons 1 MecTo Gpu3uKu 1
aCTPOHOMUH B
COBPEMEHHOM HAYYHOHN
KapTUHE MHpa

https://m.edsoo.ru/18f19f7¢c

O06o0enue u
CUCTEMaTU3aLMs 3HAHUMN.
Ponb pusnueckoii Teopun B
(dbopmMupoBaHUU
IIPEACTABICHUN O

bubmuoreka [JOK

148 | guamieckoi kap TI:IHe Mapd, https://m.edsoo.ru/e7d400£4
MECTO (PU3UUECKOM
KapTHHBI MUpPa B 00IIEM
PSIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE
O60061eHne
149 CI/ICTCII-\I/IlaTI/IBaLII/IH 3HaHUH MO bubmmorexa HOK
https://m.edsoo.ru/b032fc4b
teme "Kunematuka"
O060061eHue
150 CI/ICTCII-\I/IlaTI/IBaLII/IH 3HAHUHU 11O Bubmiorexa LIOK
https://m.edsoo.ru/4e31b507
teme "Kunematuka"
O060061eHue
151 CI/ICTCII-\I/IlaTI/IBaLII/IH 3HaHUH 1O Bubmiorexa LIOK
https://m.edsoo.ru/2dfbafc5
teme "/lunamuka"
O060061eHue u
152 CHUCTEMAaTH3alMs 3HAHUH T10 bubmuoreka [JOK

teMe "CraTuka TBEpIOTro
Tena"

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

IIPUMEHEHHE Ha YPOKE TPyNIoBOil paboThI
WK paboThI B Tapax, KOTOPbIE yuaT
o0yyaromuxcs KOMaHIHOU paboTe u
B3aUMOJICHCTBHIO C APYTUMH 00yUaIOIIUMUCS




O06006111eHE U
cUCTeEMaTU3alusd 3HaHUU 1O

Bubnuoreka [JOK

153 Teme "3aKOHBI COXpaHEeHHUs https://m.edsoo.ru/32a4d1a0
B MexaHuke"
O060061eHue u
HCTEMaTH3AIUs 3HAHUH 1T
154 :‘el\(/:lee"OCH(S)le 3 i bubmrorexa HOK
https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-
KHUHETH4eCcKoi Teopun"
O060061eHue u
155 CHUCTEMAaTH3alMs 3HAHUH 110 bubmuoreka [JOK
teme "TepmoanHaMuka. https://m.edsoo.ru/c63f7c10
TernymoBbie MaIMHBI"
O060061eHue u
CUCTEeMAaTH3aIHs 3HAHUH 110
156 TEME "AFpGF:THLIG Bubmmorexa HOK
https://m.edsoo.ru/1d36b5b1
COCTOSTHUSI BEIIIECTBA.
®da3zoBblie Iepexoan"
O60061eHue u
157 CHUCTEMAaTH3alMs 3HAHUH 110 bubmuoreka [JOK
Teme "DIIeKTpUYecKoe https://m.edsoo.ru/3bf0def9
nose"
O060061eHue
158 CHUCTEMAaTH3alMs 3HAHUH 110 bubmuoreka [JOK
teme "[locTosHHBIIH https://m.edsoo.ru/71453ee6
AIEKTPUYECKUN TOK"
Obobmerne 1 . bubmuoreka [JOK
159 cHUCTeMaTH3aIvs 3HaHUH 110

Tteme "TOKHU B pa3iIn4HbIX

https://m.edsoo.ru/3d40077a




cpenax"

O06006111eHE U

160 cHUCTeMaTH3aIvs 3HaHUH 110 Bubmiorexa LIOK
| " https://m.edsoo.ru/3b4c06ae
TeMme "MarauTHoe nosie
Pe3zepBHblii ypok.
O6o06menue u
161 CI/ICTCII-\I/IlaTI/IBaLII/IH 3HaHUH 1O Bubmiorexa LIOK
| https://m.edsoo.ru/053e2248
Teme "DJIeKTpOMarHuTHast
UHIyKUIUs"
PezepBHblii ypok.
O6o06menue u
162 CI/ICTCII-\I/IlaTI/IBaLII/IH 3HaHUH MO Bubmiorexa LIOK
| https://m.edsoo.ru/d6310bfd
teMme "MexaHudeckue
Kosiebanus"
PezepBHblii ypok.
Oo6o06menne u
163 CI/ICTCII-\I/IlaTI/IBaLII/IH 3HaHUI MO Bubmmorexa HOK
| https://m.edsoo.ru/5e2bb83d
Teme "DIeKTpOMarHUTHbIE
Kosiebanus"
Pe3zepBHblii ypok.
O6oGEHIE 1 opraHu3anys meQcrsa MOTUBUPOBAHHBIX U
164 CHCTeMATH3AIA SHAHM 110 bubmmoreka [IOK SPYAUPOBAHHBIX 00YYAIOIIMXCS HAJl UX
rere "MexaHTIecKIe I https://m.edsoo.ru/96a7a2dd HEYCIEBAIOIIUMHU OJHOKIACCHUKAMH,
" JAIOILETr0 00YYaIOIMMCS COLUAIBHO
BHGKTPOM%FHHTHHe BOJIHH 3HAYMMBIH OMBIT COTPYTHUYECTBA U
PesepBHBIil ypOK. B3aUMHOH IIOMOIIU
165 O06o0meHue u bubmuoreka [JOK
CUCTEeMAaTH3aIHs 3HAHUH 110 https://m.edsoo.ru/52ad 1603
teme "OnTtuka"
166 PesepBHbIit ypoxk. bubmmoreka [JOK




O06006111eHE U
cUCTeEMaTU3alusd 3HaHUU 1O
teMme "Ocuossr CTO"

https://m.edsoo.ru/5bec1c65

167

PesepBHBIil ypOK.
O06o0enue u
CUCTEMaTU3aLMs 3HAHUN 110
teme "KopnyckymnspHo-
BOJIHOBOM1 tyanu3m"

bubmuoreka [JOK
https://m.edsoo.ru/f7¢59d38

168

PesepBHBIil ypOK.
O06o06mieHue U
cUCTEMAaTH3aIlns 3HaHUM 110
teMe "Pusnka atoma"

bubmuoreka [JOK
https://m.edsoo.ru/1£511654

169

PezepBHblii ypok.
O06o0061IeHue U
cUCTEMAaTH3aIlns 3HaHUM 110
TeMe "Pu3rKa aTOMHOTO
s,Ipa ¥ 3JIEMEHTAPHBIX
vactul"

bubmuoreka [JOK
https://m.eds0o.ru/905¢c5ce0

170

PesepBHBIil ypOK.
O06o061IeHue U
cUCTeMAaTH3aIlns 3HaHUM 110
Teme "DIEMEHTBI
actpouzuxu”

bubmuoreka [JOK
https://m.edsoo.ru/2bffb94c
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

10.1

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThlI 0CBOCHUN OCHOBHOM
06pa3OBaTe.TILHOI7I nmporpaMmmsbl CpeaHET 0 0611161"0 06pa30BaHI/IH

JIeMOHCTpHpOBATh Ha MpUMeEpax poiib U MeCcTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJIOTUM, B IPAKTUYECKOU NEATEIbHOCTH JIIOACH

10.2

Y4YuThIBaTh TPAHUIBI NPUMEHEHHS M3YYCHHBIX (U3NYECKHX MOJIENEH:
MaTepHalibHas TOYKa, HHepIHalbHas CUCTeMa 0TCUYETa, aOCOIOTHO TBEPIOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOEHUS I'a30B, KUAKOCTEH U TBEPABIX TEI,
TOYECUHBIN HNIEKTPUUYECKHMA 3apsil — IPU PEeLICHUN (PU3NIECKUX 3a/1au

10.3

Pacnio3naBath ¢u3nueckue sSBiIeHUS (TIPOLECCH) U OOBACHATh UX HA OCHOBE
3aKOHOB ~MEXAHUKH, MOJIEKYISIPHO-KMUHETUUECKOH TEOpUU  CTPOEHUS
BELIECTBA W JJIEKTPOAMHAMUKH: DPABHOMEPHOE M PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBWKEHHE, CBOOOJHOE TaJeHHe Tel, IBI)KEHHE TI10
OKPYXHOCTH, HWHEpIUs, B3amMojeicTBue Tten; MudQy3us, OpOyHOBCKOE
JBMKEHUE, CTPOEHHUE KUIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00BEMa Tel
MpU HarpeBaHuU (OXJIAKJEHHHU), TEIUIOBOE paBHOBECHE, HCIApEeHHE,
KOHJEHCALlNs, TUIABJIEHUE, KPUCTAJUIM3ALMs, KUIIEHNE, BIAXKHOCTh BO3/1yXa,
MOBBILLIEHUE JABJICHUS ra3a IIPU €ro HarpEeBaHUU B 3aKPBITOM COCYE, CBSI3b
MEX1y IapaMeTpaMH COCTOSIHMS raza B M30IPOLIECCax; 3JIEKTPU3aLUs Tell,
B3aUMO/JICVICTBHE 3apsAa0B

10.4

OnwuceiBaTh MEXaHUYECKOE IBM)KEHHE, UCHOJB3YsS (PU3NUECKUE BEIUYHHBI:
KOOPAMHATA, IIyTh, IIEPEMEILECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
UMITyJIbC ~ Tela, KWUHETUYEeCKas DJHEprus, IOTCHUUAIbHAsA JHEPIUs,
MexaHudeckas paboTa, MeXaHMYecKass MOIIHOCTb, MPHU  ONUCAHUHU
MPaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCHOJIB3YEMBIX BEIMYUH, MX
0003HAYeHHUS M EAMHUIBI, HAXOAWUTH (POPMYJIBI, CBS3BIBAIOLINE MAHHYIO
($U3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU

10.5

OnwuceiBaTh M3y4YCHHbIE TEIJIOBBIE CBOWCTBA TEJN M TEIJIOBHIE SIBJICHUS,
UCTIONB3Yys (pU3MUYecKre BETUYMHBL: JaBJIEHUE rasa, TeMIleparypa, CperHss
KUHETHYECKast SHEPrus Xa0THYECKOTO JBYKEHUS MOJIEKY,
CpeIHEKBaJIpaTU4YHasi  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHSAS »Heprusi, pabora rasza, KO3(QUIMEHT IOJIE3HOTO JeHCTBUS
TETJIOBOTO JBUTATENsl; MPU OMUCAHWN NPABUIBHO TPAKTOBATH (PU3NUECKUN
CMBICJI UCHOJIB3YyEMbIX BEIMYMH, WX O0OO3HAYECHUS W €AMHUIIBI, HAXOIUThH
(GbopMysbl, CBS3BIBAIOIIME MAHHYIO (DU3MYECKYI0 BEJIWYMHY C JPYyTUMH
BEJIMYMHAM

10.6

OnuceiBaTh  M3yYEHHBIE  JJIEKTPUYECKUE  CBOWCTBA  BElIECTBA U
AJIEKTPUUYECKUE SIBJICHUS (TPOLIECCHI), MCIIONB3YsS (U3NUYECKUE BEITHMYUHBI:




JJIEKTPUYECKUN 3apsill, DJIEKTPUYECKOE II0JIe, HANpPsHKEHHOCTh — ITOJI,
IIOTEHIMAJ, PA3HOCTh IIOTEHLIUAJIOB; IIPU ONMCAHUU NIPABUIIBHO TPAKTOBATH
(Gu3N4YeCKU CMBICI UCTIONB3YEMBbIX BEIUYHH, UX 0003HAYCHHS U €IMHUIIBI;
yKa3bIBaTh (HOPMYJIBI, CBS3BIBAIOIIME IAHHYIO (U3UYECKYIO0 BEIMYUHY C
JAPYTUMU BEJIMYUHAMU

10.7

aHATM3UPOBATH (PHU3UYECKHUE MPOLIECCHI U SBJICHHUS, UCTIONB3Ysl (PU3NUECKUE
3aKOHbl M NPUHUMIIBL 3aKOH BcemupHoro tsaroreHus, [, II u III 3akonsl
HproTtoHa, 3aKOH COXpaHEHUsS MEXAHUYECKOW SHEPrUHU, 3aKOH COXPAHEHUS
WMIIyJIbCA, TMPUHIMUI CYNEPHO3ULMU CHJI, NPUHUUI PABHOIPABUS
WHEPLHUAIBHBIX CHCTEM OTCYETA; MOJEKYJSPHO-KUHETUYECKYIO TEOPHIO
CTPOECHUSI BEIECTBA, TIa30BbI€ 3aKOHbBI, CBA3b CpPEOHEH KUHETUYECKOU
SHEPTUU TEIUIOBOTO JIBIKEHUS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoi,
MEPBBIM 3aKOH TEPMOJAMHAMHUKHK; 3aKOH COXPAHECHHS DIIEKTPUUYECKOTO
3apsiga, 3akoH KynoHa; mpu 3TOM pa3iudaTh CIOBECHYIO (DOpPMYITHPOBKY
3aKOHA, €r0 MaTeMaTHUYEeCKOe BBIPAKCHHE W YCJIOBUS (TPAHUIIBI, 0OIACTH)
MIPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIE MPHUHLUIBI JCHCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyaTrb  yCIOBHS HMX  0€30MaCHOTO
HCIIOJIb30BaHUs B [IOBCEIHEBHOM KU3HU

10.9

BBIOMHATE 3KCHEPUMEHTHI MO0 HCCIEAOBAHUIO (DU3MUECKHUX SBICHUNA U
MIPOLIECCOB C MCIIOIH30BAHUEM TMPSMBIX U KOCBEHHBIX U3MEPEHHIA; IPU ITOM
dbopmynupoBath npobiemy (3agady) ¥ TUIIOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 00OPYyIOBaHUS, POBOJUTEH OMBIT
1 (OPMYJIUPOBATH BBHIBOJIBI

10.10

OcymiecTBiATh NpsIMbIE U KOCBEHHBIE M3MEpeHHs] (hU3NYECKUX BEIHYUH;
IIPU ATOM BBIOMpATh ONTHMANBHBIA CHOCOO M3MEpPEHHUs] U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKU IOTPEIIHOCTEH U3MEPEHUI

10.11

HccnenmoBaTh  3aBHCHUMOCTH  MEXIy (U3NYECKUMH  BEIUYMHAMU C
WCIONIb30BAHUEM TPSIMBIX HM3MEPEHUH; TPH OTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBATh  pPE3yNbTaThl  TOJYYEHHOW  3aBUCHUMOCTH
(Gu3MYECKUX BENMYUH B BUJE TAOMUI] M TpaduUKOB, JENaTh BBIBOIBI II0
pe3yJbTaTaM UCCIIeIOBAHUS

10.12

Coburonate npaBuiia 6€30MacHOTO TPYAA MPH MPOBECHUN UCCIICAOBAHHM B
paMkKax  y4eOHOro  JKCIEPHUMEHTa, y4eOHO-HCCIIEOBATEIbCKON U
MIPOEKTHOM JESITEIBHOCTH C MCIIOJIB30BaHUEM M3MEPHUTEIbHBIX YCTPOUCTB U
1a00paTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHble 3a7auMl ¢ SBHO 3aJaHHOM (U3MYECKOW MOJIENbIo,
UCTIONB3Ysl U3UYECKUE 3aKOHBI M MPUHIIUIBI; HA OCHOBE aHAJIM3a yCIIOBUS
3a/la4¥l BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (DU3NUECKHE BEITUIMHBI
u QGopMyIbl, HEOOXOAUMBIE sl €€ pEelIeHUs, MPOBOJUTH PaCUEThl U
OILICHUBATh PEAIbHOCTh MOJYICHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI

10.14

Pemars Ka4eCTBEHHBIE 3a7a4H: BBICTPaNBaTh JIOTUYECKHU
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKICHUH C ONOPOM HA U3YYEHHbIE




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/II-IGCKI/IC SIBJICHUA

10.15

Hcnonp3oBaTh  MpH  peHIEHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
WHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOHMCKA, CTPYKTYPHPOBAHUS,
UHTEpPOpETallud U TPEACTaBICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHON
uHpOpMalUY, TMOJYYECHHONH U3 Ppa3IMYHBIX HCTOYHHUKOB; KPUTHYECKU
aHAJM3UPOBATh MOyYaeMylo HHPOpPMAIUIO

10.16

[TpuBOAUTE IPUMEPHI BKJIAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHME IIPOLIECCOB OKPYKAIOLIET0 MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17

Hcnons30BaTh TEOpeTHYCCKUE 3HAHUS N0 (U3UKE B MIOBCETHEBHOW KH3HU
s obecriedeHusi 0O€30macHOCTH TpU  obOpamieHuH ¢ npubopamu U
TEXHHYECKHMHU YCTPONCTBAMH, JJISI COXPAaHCHHUS 3J0POBbS U COOIIOICHHUS
HOPM DKOJIOTHYECKOT0 TOBE/ICHHSI B OKpYXKAIOLIeH cpeie

10.18

PaGorate B Tpymme C BBINOJHEHHWEM pPa3IUYHBIX COIMAIBHBIX pOJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO PACIpeNesaTh 005S3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CHTYyaIUsIX, aJeKBATHO
OLICHMBATh BKJAJ KaXIOTO W3 YyYaCTHUKOB TPYIIBI B pEIICHUE
paccmaTtpuBaeMoil mpoOIeMbl

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

11.1

HpOBepﬂeMbIe NMpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM
06pa3OBaTe.TILHOI7I nmporpaMmmsbl CpeaHET 0 0611161"0 06pa30BaHI/IH

JIeMOHCTpHpOBATh Ha MpUMeEpax pojib U MeCcTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM Hay4YHOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJIOTHM, B IPAKTUYECKOW INEATEIBHOCTU JIIOACH, LEIOCTHOCTh U
€IMHCTBO (PU3NUECKOI KapTHHBI MUpa

11.2

Y4YuThIBaTh TPAHUIBI NPUMEHEHHS H3YYCHHBIX (U3NYECKHX MOJIENEH:
TOYEUHBIN DJJIEKTPUYECKUM 3apsf, sAepHas MOJECIb aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO Siipa MPH peIeHNH GU3NYecKux 3a1a4

11.3

PacniosnaBath ¢usnveckue sBiICHUS (TIPOLIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKA W KBAaHTOBOW (DM3HMKH: 3JIEKTpUUECKas
MIPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MArHUTHOE JCHCTBUS
TOKa, B3aUMOJICHCTBUE MAarHUTOB, YJICKTPOMArHUTHASI MWHAYKIIUS, CHCTBUE
MarHMTHOTO TIOJSl HAa TPOBOJAHMK C TOKOM M JBWKYIIMHCS 3apsil,
AJIEKTPOMArHUTHbBIE KoJIeOaHus u BOJTHBI, PSIMOJIMHEHHOE
pacmpocTpaHeHHe CBETa, OTPaXKEHHE, IMPEIOMIICHHE, HWHTEepPEePEHIIHS,
nudpakiys U MOJsSpHU3allns CBETa, AUCIEPCUs CBETa, (OTOIICKTPUUCCKUN
apdexr (porodddexr), cBETOBOE NaBICHHE, BOSHUKHOBEHHE JIMHEWYATOTO
CIIeKTpa  aroMa  BOJOpPOJA,  C€CTeCTBEHHas W HCKYCCTBEHHAas




PaaOaKTUBHOCTD

11.4

OnuceiBaTh U3y4YEHHbIE CBOMCTBA BEILECTBA (DJIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3JIM4YHBIX CpeA) H
AJIEKTPOMArHUTHBIE  SIBIEHUS  (IIPOIECChI), HCIONB3YyS  (U3UUECKUe
BEJINYUHBI: JJICKTPUUYECKUN 3apsf, CUjla TOKA, JIEKTPUYECKOE HAIPSKCHUE,
AJIEKTPUYECKOE CONPOTHUBICHHE, pa3HOCTh mnoreHimanos, JJC, pabora
TOKa, WHAYKIMS MarHUTHOrO Tojis, cuina Awmmepa, cuna JlopeHua,
MHJIYKTUBHOCTb KaTYILUKH, SHEPTUs 3JIEKTPUYECKOIO U MAarHUTHOTO IOJIEH,
MEepUoJl W YacToTa KoyiebaHWi B KoyeOaTeIbHOM KOHTYpE, 3apsl U Cuia
TOKa B TIPOLIECCE TapMOHHUYECKHX JJIEKTPOMArHUTHBIX KOJIEOaHUH,
(GoKycHOE pacCTOSHHE U ONTHYeCKas CHJIa JIUH3BL, TPU  ONHCAHUHU
MPaBUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCHOJIB3YEMBIX BEIMYUH, MX
0003HAYCHHUS W EIUHMIIbI, YKa3bIBaTh (POPMYJbI, CBS3BIBAIOLIME JAHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU

11.5

OnuceiBaTh M3y4YEHHBIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIOIB3YS
¢u3nvecKue BEINYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, UIMHA BOJHBI
¥ 4YacToTa CBETa, PHEPrusi M HMITyJIbC (OTOHA, TEpUO] TMOIypacnaa,
JHEPIUsl CBA3U ATOMHBIX sJ€p; NPU OIUCAHUU IPABWIBHO TPAKTOBATH
(Gu3NYEeCKU CMBICI UCTIONB3YEMBbIX BEIUYHH, UX 0003HAYCHUS U €IMHUIIBI;
yKa3bpIBaTh (HOPMYJIBI, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO0 BEIMYUHY C
JIPYTUMH BETMUYMHAMM, BEIYUCIATH 3HAUCHHE (PU3NIECKON BETMUUHBI

11.6

AHanu3upoBath (PU3NYECKHE MPOLECCH U SBJICHUS, UCTIONB3YS (PU3NIECKHE
3aKOHBl W TPUHOUINBL: 3akoH OMa, 3aKOHBI IIOCJIEAOBATENILHOTO U
napajyieIbHOTO COCMHEHUS IPOBOIHUKOB, 3akoH J[xoymns — Jlenua, 3akoH
3JIEKTPOMArHUTHOM MHIYKIWH, 3aKOH MPSMOJIMHEHHOTO PacHpOCTPaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YPaBHEHUE
OiHmTeitHa a1 QoTodpdexTa, 3aKOH COXpAaHEHHS DHEPIuH, 3aKOH
COXpaHEHMS MMITYJIbCa, 3aKOH COXPAHEHUs JIEKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHMs MacCOBOI0O 4YHcJa, MOCTyJNaThl bopa, 3aKOH pajnOaKTUBHOTO
pacmaga; Tpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe  BBIPAXEHHE W YCJIOBUS  (TpaHUIBl,  00JacTH)
MIPUMEHUMOCTH

11.7

OnpenensaTe HampaBiI€HUE BEKTOpa MHAYKIUM MAarHUTHOIO  IOJA
IIPOBOJHMKA C TOKOM, CUJIbl AMniepa u cuibl JlopeHna

11.8

CtpouTh W OMUCHIBATH H300paKEHUE, CO3AaBACMOE IUIOCKHM 3EpPKaJIOM,
TOHKOM JTUH30U1

11.9

BBIIOMHATE 3KCHEPUMEHTHI MO0 HMCCIEAOBAHUIO (DU3MUECKHUX SBICHUNA U
MIPOLIECCOB C MCIIOIH30BAHUEM TMPSMBIX U KOCBEHHBIX U3MEPEHHUIA; IPU ITOM
dbopmynupoBath npobiemy (3agady) ¥ TUIIOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYyIOBaHUS, TPOBOIUTEH OMBIT
1 (OPMYJIUPOBATH BBHIBOJIBI

11.10

OCYU.[GCTBJIHTB OpsAMBIC U KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJINYHMH,
npu 5TOM BBI6I/IpaTB OIITHUMAJILHEIIA CIOCO0 HU3MCPCHUS U HUCIIOJIB30BATH




M3BECTHBIE METO/IbI OLICHKU IOTPEIIHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHUMOCTH (DU3MYECKUX BEIUYMH C HCIOJIB30BAaHUEM
NPSMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl TMOJYYEHHOW 3aBHCUMOCTH (DM3WYECKHX BEIMYMH B BUJE
TaOauIl U TpaduKOB, A€7aTh BBIBOABI 110 Pe3yJIbTaTaM UCCIIEI0BaAHHS

11.12

Coburonath npaBuiIa 6€30MacHOrO TPYAA MPH MPOBEJICHUN UCCIICAOBAHHH B
pamMKax  y4eOHOTO  JKCHEpPUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM U
MIPOEKTHOM JESITEIBHOCTH C MCIIOIB30BaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U
1a00paTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHble 3a7auM ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJIENbIO,
UCTIONB3Ysl (U3NYECKUE 3aKOHBI M MPUHITUIIBI; HA OCHOBE aHAJIM3a yCIIOBUS
3a/la4¥l BBIOUPATh (PH3UYECKYIO MOJENb, BBIACIATh (DU3MUECKHE BEITUIMHBI
u QGopMyIbl, HEOOXOAUMBIE sl €€ pEelIeHUs, MPOBOJUTH PACUEThl U
OILICHUBATh PEAIbHOCTh MOJYICHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI

11.14

Pemars Ka4eCTBEHHBIE 3a7a4H: BBICTPaNBaTh JIOTUYECKHU
HENPOTUBOPEUMBYIO LEMOYKY PACCYKICHUHM C ONOPOM HA HU3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UUECKHE SBICHUS

11.15

Hcnonp3oBaTh  MpH  peHIEHMH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
MHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPOpETallud U TPEACTaBICHUS Y4yeOHOW W HAyYHO-TIOMYJISIPHON
uHpOpMalUY, TMOJYYECHHONH U3 Ppa3IMYHBIX HCTOYHHUKOB; KPUTHYECKU
aHAJM3UPOBATh MOTyYaeMylo HHPOpMAITUIO

11.16

OOBSICHSIT, TPUHIIMIBI JIEHCTBUS MAaIIUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB;, pa3inyaTh YCIOBHS UX O€30MacHOr0 WCIOJIh30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

[TpuBOAUTE IPUMEPHI BKJIaa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOIIETO0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnonk30BaTh TEOpEeTHYCCKUE 3HAHUS N0 (U3UKE B MOBCETHEBHOW KH3HU
s obecriedeHusi 0Oe30macHOCTH TpU  oOpamieHuH ¢ npubopamu U
TEXHHYECKHMHU YCTPONCTBAMH, JJISI COXPAHCHHUS 3J0POBbS U COOIIOJCHHUS
HOPM DKOJIOTMYECKOT0 TOBEICHHSI B OKpPYXKAIOLIeH cpeie

11.19

PaGorate B Tpymme C BBIIOJHEHHWEM pPa3UYHBIX COIMAIBHBIX pOJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO PaCIpelesaTh 005S3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CHTYaIUsIX, aJeKBATHO
OLICHMBATh BKJAJ KaXIOTO W3 YYaCTHUKOB TPYIIBI B pEIICHUE
paccmaTpuBaeMoil mpoOIeMbl




IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

10 KVIACC

Koa Koa nposepsiemoro

pa3aejia JJEMEHTA

HpOBepﬂeMbIe IJIEMEHTHI COACPKAHUA

OU3NKA 1 METOBI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o npupone. Hayunele meronbl
IIO3HAHMsI OKpYyXKarolero Mupa. Poss skcriepumenTa
U TEOpUM B IIpoLeCCe IIO3HAHMS  IPUPOJBI.
DKCIepUMEHT B (pU3HKe

1.2

MopenupoBanue buznueckux SABJICHUU u
npoueccoB. Hayunble rumnorespl. @Pusnyeckue
3aKOHBl ¥ TEOpUHM. ['paHHUIBI NPUMEHUMOCTH
¢usnvyeckux 3akoHOB. [IpuHIMI COOTBETCTBHSL.
Pore u wMecto ¢um3uku B (popMupoBaHUH
COBPEMEHHOM  HAy4YHOM  KapTUHBI  MuUpa, B
MIPAKTUYECKOU AEATEIbHOCTH JIIOAEH

MEXAHHWKA

KNMHEMATHUKA

2.1.1

Mexannueckoe  aBWKeHHE.  OTHOCHUTENBHOCTH
MexaHuueckoro aBmxeHus. Cucrema oTcuéra.
Tpaexropus

Ilepememienue, CKOpOCTb  (CpedHssl  CKOPOCTb,
MIHOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaJIbHOMN
TOYKH, UX TMPOCKIHNU HA OCH CUCTCMbI KOOPJAWHAT.
CrnosxeHue nepeMeIieHni 1 CII0)KEHNE CKOPOCTEN

2.1

PaBHOMEpHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHMs, IYTH U IepeMelicHUs
MaTepuaIbHON TOYKH OT BPEMEHU

CBobOoaHoe nazieHne. Y cCKopeHne cBOOOHOTO
najcHus

KpuBonuneiinoe JBHKCHUE. PaBHomepHOE
JBWKEHUE MAaTCPUAIIBHOM TOYKU I10 OKPYXKHOCTH.
VYrioBast CKOpOCTb, JIUHENHAsA CKOpOCTh. [lepuon u
yacToTa. LleHTpocTpeMUTEIEHOE YCKOPEHHE

TexHuueckue yCTpOMCTBa: CHUIOMETP, ABUKCHUE
CHaps/0B, LICIIHbIE U PEMEHHBIE IIepeJadu

[Ipaktuyeckue paboTbl. V3MepeHne MrHOBEHHOM
ckopoctu. HccienoBaHue COOTHOLIEHUS MEXIY




My TSAMH, MIPONJIEHHBIMU TEJIOM 3a
MOCJIEI0OBATENIbHBIE PABHBIE MPOMEKYTKH BPEMEHU
IIpU PABHOYCKOPEHHOM [JIBUOKEHMHU C Ha4YaJlbHOM
CKOPOCTBIO, paBHOM HyJO. M3yueHue nBHKCHUA
IapuKa B BA3KOW JKUAKOCTU. M3ydyeHue ABUKECHUS
Tena, OPOIIEHHOTO TOPU30HTAIEHO

2.2

JTIMHAMUKA

2.2.1

IIpunnun orHocurensHOocTH ['anmnes. Ilepsswii
3ak0oH HprotoHa. lHepuanbHbie CUCTEMBI OTCUETA

222

Macca tena. Cuia. [IpuHnun cynepno3unuu cui

223

Bropoii 3akoH HproTOHA 11711 MaT€pUaIIbHON TOYKH B
uHepuuaibHoil cucteme otcuéra (MCO). Tperuit
3akoH HploTOHA /1711 MaTepuanbHbIX TOUYEK

224

3akoH BCEMHUpPHOTro TAroreHus. Cuna TSHKECTH.
[TepBas kocmuyeckast ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe TpeHue. Cuia TpeHUs
CKOJIBKEHUSI M cuia TpeHus nokos. Koadduuuent
Tpenus. Cuiia CONPOTHUBIICHUS NPU JBIKEHUH Teja
B )KMJIKOCTHU WJIU Ta3e

2.2.7

HOCTynaTeHLHOC u BpalaTeJIbHOC JABHXXCHHC
abCcoOTHO TBEPOTO Tena

2.2.8

MOMEHT CHIBl OTHOCUTEIBHO OCH BpALLECHHUS.
[Ineqo cuibl. YcioBus paBHOBECUS TBEPIOTO Tea B
14(6(0)

229

TexHuueckue yCTponuCTBa: MOAIIUITHUKY, ABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuyeckne paboTsl. M3yueHue ABHKCHHA
Opycka M0 HAKJIOHHOHM TUIOCKOCTH TOJ JEHCTBHUEM
HECKOJIBKUX cwil. MccnenoBaHue 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOUIMX B  JIehOpMHPYEMOi
Npy>)KHHE M PE3NHOBOM 00paslie, OT BETUYMHBI UX
neopmanuu. MccnenoBanue yciaoBUN pPaBHOBECHS
TBEPAOTO TEJIa, UMEIOLLEr0 OCh BpaIlCHUs

23

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

NMmnynec  MaTepHanbHOM — TOYKH, CHUCTEMBI
MaTepuaibHbIX TOYEK. IMITyJIbC CUIIBI U U3MEHEHUE
HMITyJIbCa TeNa

232

3akoH coxpaHeHus umiynbca B MCO. PeaktuBHOE
JBUKECHHE

233

PaGora cuiel




234

MoHoOCTh CUIBI

235

Kunernueckass »dHepruss MaTepHAIbHOM TOYKH.
TeopeMao KMHETUUECKOU SHEPTUH

2.3.6

ITorenumaneHas sHeprud. [loTeHnuanbHas 3HEprus
yIpyro ne(pOopMHUPOBAHHON IIPY>KUHBI.
[TorennuanbHast HEPrus Teja BOJIN3U MOBEPXHOCTH
3emin

2.3.7

[loTeHunanpHble U HEMOTEHIMAIBHbBIE CHIIbL. CBS3b
paboOThl HENOTEHIMAJIbHBIX CHI C HM3MEHEHUEM
MEXaHWYECKON HHEPruu CUCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPIrun

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHuueckue  yCTpPOMCTBA:  ABUXKEHUE  PAKeT,
BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

2.3.10

[IpakTuyeckue paboThl. V3ydeHue cBsA3U CKOPOCTEH
TENl Npu Heynpyrom yxaape. MccienoBanue cBsi3u
paboThl CHIBI C W3MEHEHHEM MEXaHWYeCKOH
SHEPIUHU Tela

3 MOJIEKYJISAPHAS ®U3UKA I TEPMOAMHAMUKA

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPUH
OcHoBHbIE MI0JIOKEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM Teopuu. bpOoyHOBCKOE IBHKEHHE.
Huddyszus. Xapakrep ABIKEHHS U B3aUMOICHCTBUSA
YacTHI] BELIECTBA
Mopenu CTpOeHHs TIa30B, JKUIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHUE CBOMCTB BEIECTBA HAa OCHOBE
9TUX MOJENeH

313 Macca MOJIEKYII. Konnuectso BELIECTBA.
[TocTostHHas ABoraapo

31 314 TermoBoe  paBHOBecue. Temmepatypa u €€

n3mepenue. [llkana remneparyp Lienscus
Mopnens upeanpHoro rasa. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU HJI€ATIbHOTO
rasa
AbGcomoTHas Temreparypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOM SHEpPruM  TEIUIOBOTO  JBUKCHUS
yactul rasza. [llkana remneparyp Kenbuna

317 VYpaBuenune Kianeiipona — MenneneeBa. 3akoH
JanbToHa

318 I'azoBbIe 3ak0HBI. M301poLieCcChl B UACAIBHOM rase ¢

MNOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa,




n30xopa, u3obapa

TexHudyeckue ycTporucTBa: TepMOMETP, OapomeTp

3.1.10

[IpakTuyeckue paboTel. M3mMepeHre Macchl BO3ayxa
B KJIacCHOM komHare. MccrnenoBanue 3aBUCHUMOCTH
MEXKIy I[apaMeTpaMH COCTOSIHUSA Ppa3peKEHHOIO
rasa

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepmonuHamuueckas cucrema. BryTtpeHHsAs
SHEPrus TePMOANHAMHYECKON CUCTEMBI U CHOCOOBI
e U3MEHCHUS

322

KomnyectBo Ttemnotsl M pabota. BHyTpeHHss
SHEPIUsi OJHOATOMHOI'O MJI€aJIbHOIO ra3a

323

Bunst TEIJIONEepeIayu: TEIJIONPOBOAHOCTb,
KOHBEKLIHs, M3IydeHHe. TeruloéMKoCTh — Tena.
VaenbHas  TEINIOEMKOCTH  BewiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI IIPH TEIJIONepeaye

324

IlepBbiii  3axk0H TepMoauHaMUKHU. IIpumeneHue
IIEPBOr0 3aKOHA TEPMOAMHAMUKH K H30IIPOLIECCaM.
I'paduueckas uHTEpIIpeTanus paboTHI raza

3.25

TennoBeie MAallIUHBbI. [TpuHIMIIBL JICUCTBUS
TEIUIOBBIX MamwuH. [IpeoOpa3oBaHus SHEPruu B
TermoBbIX MamuHax. Koaddumuent mnonesnoro
nevictBus (nanee — KIIJ1) TeroBoit mamuubl. [pkm
Kapno u ero KI1J{

3.2.6

Bropoii 3akon TtepmomuHamuku. HeoOpaTmmocTh
IpoLeccoB B Mpupoze. TeruoBble IBUTATENH.
DKosornyeckue npo0IeMbl TeIUIO3HEPTETHKH

3.2.7

TexHuueckue ycTpoucTBa: JBUIaTellb BHYTPEHHETO
CropaHusi, OBITOBOI XOJOJMIBHUK, KOHAUIIMOHEP

3.2.8

[Ipaktuyeckne paboTbl. M3MmepeHue yIenbHOM
TEIJI0OEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BBIE [TIEPEXO/1bI

3.3.1

[TapooOpazoBanne M KoHaeHcanus. Mcmapenue u
KUTIEHUE. YJenpHas TemioTa MapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT 1aBICHUS

332

AOCONIOTHAS U OTHOCUTEINIbHAS BIIAYKHOCTH BO3TyXa.
Hacpiennsiit nap

333

Teépmoe Ttenmo. Kpucrammmueckue u amopdHbIe
Tena. AHU30TPONMS CBOWCTB KpuCTaJIOB. JKuakue
Kkpuctayabsl. CoBpeMEHHbBIE MaTepUaJIbl

334

[lnaBnenue u KpucTauM3anus. Y IeiabHas TEIIoTa




iaBieHus. Cyomumanus

3.3.5 YpaBHEHHE TEIUIOBOTO OanaHca
Texuuueckue YCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOTYyYCHHS
o COBPEMCHHBIX ~ MaTepuajoB, B TOM  YHCIE
HaHOMaTEepPHUAJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuyeckne paboTel. M3MepeHue BIAXHOCTH
o BO3/IyXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpuzanus Ten. OJeKTpudeckuil 3apsan. [lBa
o BUJIA YJICKTPHYCCKUX 3aPsII0B
4.1.2 [IpoBOAHMKY, AUBIIEKTPUKH U IOJIYIIPOBOJHUKH
4.13 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
4.1.4 B3aumonerictBue 3apsioB. 3akoH Kynona
DnexTpuyecKoe noJie. Hanps>x€nnocts
4.1.5 3NeKTpUYecKoro mojs. [IpuHuuN Cyneprno3uiium.
JInHuy HanPsHKEHHOCTH DJIEKTPUYECKOTO OIS
416 Pabota cuIl AIEKTPOCTATUYECKOTO HOJIS.
o [Morenuuan. Pa3HOCTL MOTEHIMATIOB
4.1 [IpoBOITHUKKM W JAMINEKTPUKH B  TMOCTOSHHOM
4.1.7 3IEKTPUIECKOM noJie. Jusnextpuueckas
IIPOHULIAEMOCTD
OnextpoéMkocTh. KonaeHcaTtop. DneKTpoEMKOCTb
4.1.8 IJIOCKOTO KOHJEHCATOpa. ODHEPrusi 3apsKEHHOIO
KOHJIEHCaTopa
Texuuueckue YCTPOWCTBA: 3JIEKTPOCKOII,
419 ANEKTPOMETP, AJIEKTPOCTaTUYECKAs 3alIuTa,
o 3a3¢MJICHHE  DIICKTPONPUOOPOB,  KOHICHCATOP,
KCEPOKC, CTPYUHBIN IIPUHTED
41.10 [IpakTuyeckue paboTHI. N3mepenue
o AIEKTPOEMKOCTH KOHJICHCATOpA
OCTOSHHBIN AJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX
Ycnosus CYILLIECTBOBaHUS IIOCTOSIHHOTO
4.2.1 3MeKTpUUecKoro Toka. Microunuku Toka. Cuia Toka.
ITocTostHHBIN TOK
4.2 422 Hanpsokenne. 3akon Oma 1715 yyacTka Lenu
423 DNeKTpruyYecKoe CONIPOTHUBJIEHHUE. VYnenpHOE
o COTIPOTHUBJICHHE BEIIECTBA
474 IlocnenoBarenpHOE, NapauIENbHOE, CMELIAHHOE

COCAUHCHUC ITPOBOJHUKOB




4.2.5

Pabora snektpuyeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOH_IHOCTB QJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponaBkymas cwia (ganee — DIJC) wu
BHYTpPEHHEE COINPOTUBICHHE HCTOYHUKA TOKa.
3akoH Oma JUISL MTOJTHOM (3aMKHYTOI)
aneKkTpudeckoit nenu. KopoTkoe 3amblkaHue

4.2.8

DNEeKTpOHHAas MPOBOJUMOCTb TBEPIABIX METAJIOB.
3aBUCUMOCTb  CONPOTHUBIEHUS  METAIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITy4YKOB

4.2.10

[MonynpoBonnuku. CoOcTBeHHass W IpPUMECHAS
IIPOBOAMMOCTD MOJIYNPOBOAHUKOB. CBoMcTBa p-n
nepexoza. IloaynpoBoHUKOBBIE TPHOOPHI

4.2.11

DNeKTpUYECKU TOK B AIEKTPOIUTAX.
DNEeKTpoNIUTHYECKas! AUCCOLMALIMS. DIEKTPOIIU3

4.2.12

DOnekTpuyeckuii Tok B razax. CaMOCTOSITENbHBIA U
HECAMOCTOSTENbHBIM  paspsiA. PasnuyHble  TUIBI
CaMOCTOATENILHOrO paspsaa. Momnus. [1nazma

4.2.13

TexHuueckue yCTpoMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKa, 3JEKTPOHArpeBaTEIbHbIE
npudopHI, ANIEKTPOOCBETUTENBHbBIE npudopHl,
TEPMOMETP CONPOTHBIICHUS, BAaKYyMHBIH JHOL,
TEPMHUCTOPHI u (oTope3nucTopsl,
IIOJIyIIPOBOIHUKOBBIN IMOJ, TaJIbBaHUKA

4.2.14

[Ipaktuyeckre paboThl. M3ydyeHHE CMEUIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucrouHMKa TOKa M €r0
BHYTPEHHETO COIPOTUBIICHHUS. Habmonenue
JJIEKTPOJIN3a

11 KVIACC

Kon

pasjaena

4

Koanposepsiemoro
3JIeMEHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OJIEKTPOAMMHAMUKA

43

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

4.3.1

IlocTostHHEIE MAarHuThbL. BzaumopaerictBue

IIOCTOSAHHBIX MAarHuToOB




MarnutHOoe 1nosie. BeKTOp MarHUTHONM MHAYKLUU.
[Ipunnun cyneprno3unuu. JIMHUM — MarHUTHOM

4.3.2 uHAyKIuH. KapTuHa JTMHUI MarHuTHON MHITyKIMH
TIOJIS TIOCTOSTHHBIX MarHUTOB
MarnuTHoe 1mojie mpoBOJHHMKA ¢ TokoM. KapTuna
JUHUNA TONSl JUIMHHOTO MPSAMOTO MPOBOJHHMKA H
433 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C
TokoM.  OmbiT  Opcrena.  BsaumopeiicTBue
MIPOBOJITHUKOB C TOKOM
434 Cuna AMniepa, e€ MOy/Ib U HAPABJICHHUE
Cuna JlopeHua, €€ Monayilb U HalpaBICHUE.
4.3.5 JIBu>KeHME 3apsDKEHHOM 4acTUIbl B OAHOPOJHOM
MarHuTHoM noJie. Pabora cunel Jlopenia
4.3.6 SIBneHue 3NeKTPOMAarHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOW MHAYKIIMHU
433 OJAC wuHAaykmuu. 3aKOH  AJIEKTPOMAarHUTHOM
o uHayknun Papages
BuxpeBoe anexrpuueckoe nose. 9JC nunaykunu B
4.3.9 IIPOBOJHMKE, JBMXKYLIEMCSl IIOCTYIIATEIbHO B
OJTHOPOJHOM MAarHUTHOM I10JIE
4.3.10 [IpaBuso Jlenma
4311 NunyktuBHoCTh. SIBieHne camomHaykiuu. 2J(C
o CaMOMH/TyKIIUH
4.3.12 DHeprusi MarHUTHOTO TOJIsl KaTYIIKH C TOKOM
4.3.13 DNEeKTPOMarHuTHOE MO0JIe
TexHuueckue yCTpONCTBA: IOCTOSHHBIE MAarHUTHI,
4.3.14 3JIEKTPOMArHUTBHI, JJIEKTPOJBUTATENb, YCKOPUTEIN
9JIEMEHTAPHBIX YACTHUL], UHAYKIIUOHHAS 11€Yb
[Ipaktuyeckne paboThl. M3yueHne MarHUTHOTO
IIOJIsL KaTylIKU ¢ TOKOM. McciienoBanue nencTBUs
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

UccaenoBanue SIBJICHUS 3JIEKTPOMATHUTHOMU

WHIYKITH
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUWYECKHUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenpaas cucrema. CBOOOIHBIE KOJICOAHMS.
5.1.1 l'apmonnueckue konebanus. Ilepuon, dwacrora,
5.1 aMIuInTya u ¢asa KoneOaHui
5.12 [IpyxvHHBIA MasgTHUK. MaTeMaTHYECKUNA MASITHUK
513 YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.

Kunemarnueckoeun JUHAMHU4YCCKOC OIIMCaHHC




KOJIE0ATEIIbHOTO ABVKECHUS

[IpeBpamieHue SHEPruM MNPU  TaPMOHHUECKUX
Konebanusax. CBA3b  aMIUIUTYABl  KoJeOaHHA

>14 HCXOJHOW BEJMYMHBI C aMIUTHTYIaMU KOJeOaHuit
€€ CKOPOCTH U YyCKOPEHUS
KonebarenbHblit KOHTYD. CBobonHbIe
9JIEKTPOMArHUTHBIE KOJE€OaHWsS B  HJICAIBHOM
5.1.5 KouebaTeaIbHOM  KOHTYype. AHAIOTUS — MEXIY
MEXaHUYECKUMHU u AIIEKTPOMArHUTHBIMH
konebanusamu. @opmyna Tomcona
516 3aKOH COXpaHEHHMs SHEPruM B  HJICAIBHOM
o KOJIeOaTEILHOM KOHTYpE
BrinyxeHHbIe MEXaHUYECKue KoJIeOaHusI.
5.1.7 Pesonanc. Pe3onancHas kpuBasi. BBIHYXIIEHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs.
518 Ilepemennsblit Tok. CHHYCOUIAIbHBIN IEPEMEHHBIN
o TOK.
51.9 MoIHOCTh NMEPEMEHHOTO TOKA. AMIUIUTYIHOE U
o AeiicTByIOlIEEe 3HAYEHHE CUITBI TOKA U HATIPSKCHUSI
Tpaunchopmarop. I[IpousBoacTBo, mnepenada u
notpelieHue IIEKTPUYECKON SHEPIHUH.
51.10 OKOJIOTMYECKHE  PUCKH  IpU  NPOU3BOJCTBE
o HIIEKTPHYECKOM SHEPTHUH. Kynerypa
HCIIOJIb30BaHUs JIEKTPOIHEPTUN B MOBCEIHEBHOM
KHU3HH
5111 Texuuueckue YCTPOWCTBA: ceiicmorpad,
o SIEKTPUUYECKHI 3BOHOK, JIMHUHU DJICKTpOnepe1ad
IIpakTrueckue paboThI. HccnenoBanue
3aBHCHUMOCTH MEPHO/Ia MAJIBIX KoJeOaHMil rpy3a Ha
5112 HUTH OT JUIMHBI HHUTH M Macchl TIpy3a.

HccnenoBanne mNEpeMEHHOIO TOKAa B LENU U3
MIOCJIEZI0BATEIbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U pE3UcTopa

52

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHndeckue BOJTHBI, yCIIOBHS
591 pactpocTpaHeHHs. [epuon. CkopocTb
o pacnpoCTpaHeHus ¥ JUIMHA BOJIHEL. [lonepeynsie U
MIPOJIOJIbHBIC BOJIHBI
599 Wutepdepenyst u audpakmus MeEXaHHUYECKUX
o BOJIH
593 3Byk. CkopocTh 3ByKa. I'poMKkoCTh 3ByKa. BricoTa

ToHa. TemOp 3ByKa




524

DONEKTPOMarHUTHHIE BOJIHBL. Y CIIOBUS WU3JIy4ECHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opHeHTaLus
BeKTOpoB E, B 1 v B 211€KTpOMarauTHONW BOJIHE B
BAKyyMe

525

CBolicTBa 3JE€KTPOMarHUTHBIX BOJIH: OTPa)XCHHE,
[IPEJIOMIICHUE, HOJISIpUA3aLus, Iudpakuus,
uHTepdepeniys. CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH

5.2.6

[MIkama >neKTpOMarHUTHBIX BOJH. [IprMeHeHue
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIMIIBL ~ pagMOCBS3M U TEJIECBUACHUA.
Panuonokanusi. DneKTpOMarHUTHOE 3arps3HEHUE
OKpYKarolleH cpeabl

52.8

Texauueckue YCTPOWCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIBTPa3ByKOBas JUAarHOCTHKAa B
TEXHUKE U MEIHLMHE, panap, paguolpUEMHUK,
TEJEeBU30p, aHTeHHA, TenedoH, CBY-neup

53

OIITUKA

5.3.1

[IpsMonuHENHOE  PACIpPOCTPAHEHUE CBETa B
oaHopoaHou cpene. JIyu cBeta

532

OtpaxkxeHne cBeTa. 3aKOHBI OTPAKEHUSI CBETA.
[TocTpoenue n300paxeHUH B IIIOCKOM 3epKajie

533

[Ipenomiienne cBera. 3aKOHbI IPEJIOMIIEHUSI CBETA.
AOGCOIOTHBIN TTOKA3aTeNb MPETOMIICHHUS

534

Ilonnoe BHyTpeHHee oTpaxkenue. lIpenenbHbIi
YTOJI IIOJIHOTO BHYTPEHHETO OTPaKCHUS

535

Hucniepcust cBeta. CI0XKHBIN cocTaB 6eoro cBera.

IIBeT

5.3.6

Cobwuparone U pacceuBaroImue TUH3BL. ToHKas
nrH3a. QOKYCHOE pacCTOSIHUE U ONTHUYECKas CHIIA
TOHKOW JmuH3bl. IlocTpoeHne wu300paxeHUil B
COOMPAOIINX U pacceuBaIONNX JInH3ax. Dopmyia
TOHKOM JIMH3BI. Y BEJIUMYCHHE, JaBaEMOE JTUH30M

5.3.7

IIpeneinsr [IPUMEHUMOCTH T€OMETPUYECKOU
ONTHUKHU

53.8

Wutepdepennys cBera. KorepeHTHbIE HCTOUYHHUKH.
Ycnosus HaOIr01eHUS MaKCUMyMOB u
MUHHMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB
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Hudpakmus cBera. JudpaxmuonHass peméTka.
YcnoBue HaOMIOACHUS TIaBHBIX MAaKCUMYMOB IPH
MaJicHil  MOHOXPOMAaTHYECKOrO0  CBeTa  Ha




TU(QPAKIUOHHYIO PEIIETKY

5.3.10 [Monsipusanus ceeta
Texuuueckue YCTPOMCTBA: OYKH, ayna,
5311 ¢dotoanmapar, MPOEKLUOHHBIHI amnmnapar,
o MHKDPOCKOII, ~TEJIECKOIN, BOJOKOHHAs OITHKAa,
T PAKIIMOHHAS PEIIETKA, TOISPOUT
[Ipaktuyeckue paboTsl. M3mepenue mnokaszarens
5312 MPEJIOMIIEHUS. HccnenoBanue CBOMICTB

n3o0pakeHunit B nuH3ax. Habmonenue nucnepcuu
CBeTa

BJIEMEHTAHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuws IIPUMEHUMOCTHU KJIACCUYECKOU
MexaHuku. [locTtynarsl TeOpUM OTHOCUTEIBHOCTH:
MHBAPUAHTHOCTb MOJYJIS CKOPOCTH CBeTa B
BaKyyMe€, IPUHIUI OTHOCUTENBHOCTH DUHIITENHHA

6.2

OTHOCUTENHHOCTh OIHOBPCMCHHOCTH.
33MCZ[JI€HI/IG BPCMCHHU U COKpAIICHUC NJIMHBL

6.3

DHeprus U UMIYJILC CBOOOIHOM YaCTHIIBI

6.4

Csi3b  MacChl C DJHEPrHe ©  UMIYJIHCOM
CBOOOJHON YaCTHUIBI. DHEPTHUs MOKOSI CBOOOTHOM

JaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

@®otonbl. dopmyna Ilnanka cBs3M  dHEPruu
¢doTroHa € ero 4yacToTod. DHEPrus M HMITYJIbC
¢dotoHa

OtkpeiTre U uccaenoBanue porodddexra. OnbITH
A.T'. CroneroBa. 3akoHbl poTo3ddexra

VpaBHenue OiHmTeitHa ang  QoTorddexTa.
«Kpacnas rpanuna» gorosdexra

7.1.4

Jasnenue ceera. Onbitel I1.H. JIeOeneBa

7.1.5

XUMHYECKOE TEUCTBUE CBETA

Texuuueckue YCTPOMCTBA: ¢doTo37EMEHT,
dboTomaTuuk, comHeYHas OaTapesi, CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
HCCIIEIOBAHUIO CTPOEHUS aToMa. [limanerapHas
MOJIEIb aTOMa

7.2.2

IToctynarer bopa. HM3nydeHune u mnoryonieHue
(OTOHOB TpU THEpexoje aToMa C OAHOTO YPOBHS
9HEpruu Ha JApyrod. Buasl cnekrtpoB. Cnekrp




YPOBHEM 3HEPrUHU aTOMa BOJOpOa

7.2.3

BousiHoBBIE CcBONcTBA yactull. BonHbel ne bpois.
KopmyckyssipHo-BostHOBOM nyanu3m. Judpaxius
3JIEKTPOHOB Ha KpHUCTAJLIaX

7.2.4

CrioHTaHHOE M BBIHY)KJIEHHOE  M3JIy4YCHHE.
VYCcTpoicTBO M IPUHIIMIT Pa0OTHI J1a3epa

7.2.5

TexHuueckue yCcTpouCTBa: CIEKTPAIbHBIM aHAIU3
(cekTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHI. Habmonenue
JIMHEHYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOII0ACHUS 51 perucTpanuu
3JIEMEHTaPHBIX YaCTHII

7.3.2

OTkpeiTre paguoakTuBHOCTH. OnbITEl Pesepdopaa
[0 ONpEAENEHUI0 COCTaBa  PAJUOAKTUBHOIO
m3nyuenusi. CBoiictBa anbda-, Oera-, ramma-
U3Iy4deHus. BausHue paauoakTHBHOCTH Ha JKUBBIC
OpTraHu3Mbl

7.3.3

OtkpbiTHe mnpoTOoHAa | HeWTpoHa. HykinoHHas
Mojnenb siapa [eitsenOepra — VBaneHko. 3apsin
sanpa. MaccoBoe uucio sanpa. M3oromnst

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH W TMO3UTPOHHBIN
Oera-pacna. I'amma-nzmyuenue. 3aKoH
paaMoaKTUBHOIO pacnaaa

7.3.5

OHeprus CBsI3M HYKJIOHOB B sifipe. SlnepHble CUIIBI.
HledexT maccol sapa

7.3.6

SnepHble peakuuu. JleeHre U CUHTE3 sAEp

7.3.7

SAnepubiii  peaktop. TepMmosaepHBIi  CHHTES.
[TpobnemMbl U MEPCIeKTUBBI SIIEPHON SHEPTreTHKH.
DKOJIOTMYECKHE aCIEKTHI sIIEPHON IHEPTETUKHI

7.3.8

OnemeHTapHble 4yacTULbl. OTKpBITHE NO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA

7.3.9

TexHuueckue yCTpOMCTBA: JO3UMETp, Kamepa
Bunbcona, siepHblii peakTop, aToMHas Oom0a

7.3.10

[Ipaktuyeckne pabotel. MccriemoBaHue TpeKOB
gacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. CosBe3awsi, spKue 3BE3JBI,
IIJIaHCThI, X BUAUMOC IBMXKCHUC

8.2

Conneunas cucrema. IlnaHeTsl 3eMHOM TpyIIIBIL.

IImaneThI-TMTaHTEl U UX CIIYTHUKH, KapJIMKOBBIC




mwianeTsl. Manbie Testa COMTHEYHON CUCTEMBI

8.3

Connne, ¢orocdepa um armochepa. ComHeuHas
AKTUBHOCTH

8.4

Ncrounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, nx
B3aUMOCBA3b. JluarpaMMa «CIEKTPaJIbHBIN KIIACC —
CBETHUMOCTB. 3BE3 b1 rJIaBHOM
IOCIICAOBATCILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JUIST 3BE3I rJIaBHOM
MOCJIEI0BAaTEILHOCTH

8.6

Buytpennee crtpoenue 3BE3n. (CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOXKACHUU U SBOJIOLIUHU
CouHaiia 1 38E31. DTallbl )KU3HU 3BE3]]

8.7

Mneunsiii Ilyte — Hama I'anaktuka. CrninpanbHas
cTpykrypa ['anakTuku, pacnpeneneHue 3BE31, raza
n neun. llonoxenue u naBwxeHune ConHuLa B
lanaxTuke. [Tnockas u cheprudeckas MoICUCTEMBI
lNanakTuku

8.8

Tunbel ranaktuk. PaguoranakTuky #  KBasapsbl.
UYEpHble AbIPHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmmpenne Bceenennoil.  3akoH
Xabb6na. Pazberanue ramaktuk. Bo3pact u panuyc
Bcenennoni, teopust bosbmoro B3peiBa. Monenb
«ropsiuei Beenennoin». Penukrosoe usinydeHue

8.10

MacmtaOHas CTPYKTypa Bcenennon.
Meraranakruka. Hepeménneie poOIEMBI
aCTPOHOMUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kon
NMPoBePSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3zoBaHus

ChopMupoBaHHOCTh YMEHMH pacro3HaBaTh (DU3MYECKHE SBICHHS

(mporieccsl) U OOBSICHATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB

BHaI[eHI/IG OCHOBOIIOJdararonmmmMun (1)I/I3I/I‘I€CKI/IMI/I IIOHATUAMU u

BEJIMYMHAMH, XapaKTEPU3YIOUUMHU (PU3NIECKHE POIIECCHI

ChopmupoBaHHOCT, yMEHHI MPUMEHSITh 3aKOHBI KJIACCUYECKOU
MEXaHMKH, MOJIEKYJISIPHON buzuKu u TEPMOJUHAMUKH,
AJIEKTPOAMHAMUKY, KBAHTOBOM (PM3MKHM Ui aHanM3a U OOBSICHEHUS
SBJIGHU MHKpPOMHpA, MAaKpOMHpa U MEraMupa, pasiuydarb yCIOBHS
(rpaHuIBl, 001ACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapaktep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
UCTOJNB30BAHUSI YAaCTHBIX 3aKOHOB; AaHAJM3UPOBATh (PU3UUECKUE
IIPOLIECCHl,  HMCHOJb3ysl  OCHOBHBIE  IIOJOXEHUS, 3aKOHBl MU

3aKOHOMEPHOCTH

ChopMuUpOBaHHOCTh YMEHHUS pa3inyaTh YCJIOBUS MPUMEHUMOCTH

Mojienell PU3NIECKUX TN U TMPOIECCOB (SBICHHUIA)

CchopMupoOBaHHOCTh YMEHHUS pelaTh pacuyETHbIE 3aJadd C SIBHO
3aJJaHHOM W HESBHO 3aJaHHON (pU3MyYecKOW MOAENbIO: Ha OCHOBAHUHU
aHalM3a YCIIOBHsS BbIOMpAaTh (HU3MUECKUE MOJEIH, OTBEYAIOIINE
TpeOOBaHUAM 3a1a4YH, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOoCTynarbl  (U3MYECKUX  TEOpUH  TOpU  UCHOJIH30BAHUU
MaTeMaTUYECKUX METOJOB PELICHUS 3a1ad, IPOBOIUTH pPacyE€Thl Ha
OCHOBAHMM HMCIOLIUXCS [AHHBIX, aHAJIU3UPOBAThb pE3yJbTaTbl U
KOPPEKTUPOBaTb  METOJABI  pEHIEHUs ¢  Y4Y4ETOM  IOJYyYEHHBIX

pe3yJIbTaToOB

Pemate kadecTBeHHBIC 3a7auu, TpeOyrolnue NPUMEHEHUs 3HAHUU W3
pasHBIX pa3/esioB IMIKOJIBHOTO Kypca (DM3HMKH, a TaKXKe WHTEeTrpaluu
3HAHUM W3 JPYyTUX IPEIMETOB ECTECTBEHHOHAy4YHOI'O LHKJIA:
BBICTPauBaTh JIOTUYECKYIO LENOYKY pacCykICHUM C OIOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘-IeCKI/I€ SABJICHHUA




Bnanenue OCHOBHBIMHU METOAaMHU HAY4YHOTO MO3HAHUS,
UCTONBb3YeMbIMU B (U3UKE: TPOBOIUTH TMpsIMBbIE M KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEIMYMH, BBIOMpas ONTHUMAJbHBIA CIOCOO
M3MEPEHUs] U HCIOJIb3Ysl M3BECTHBIE METO/bl OLEHKH MOTrpPEIIHOCTEH
U3MEPEHUH, MPOBOJUTH MCCIEIOBAHUE 3aBUCHMOCTEH (U3NUECKUX
BEJIMYMH C UCHOJb30BAHUEM TMPSAMBIX M3MEPEHHUH, OOBICHATH
MOJIyYCHHbIE PE3YJbTaThl, UCIONB3Ys (DPU3UUECKHE TEOPHUHU, 3aKOHBI U
MIOHATHS, U JIEJIaTh BBIBOJBI; COOIOATh MpaBHuia 0€30IacHOro Tpyaa
IIpU TIPOBEACHUH HCCIEIOBAHUN B PaMKax y4eOHOro SKCIEpUMEHTa U
yueOHO-UCCIIEIOBATENICKOM  JIESITEIbHOCTH € HCHOJIBb30BAHUEM
IUQPPOBBIX ~ U3MEPUTENBHBIX  YCTPOMCTB W JaOOpaTOPHOTO

obopymoBaHus

ChopMuUpOBaHHOCTh ~ YMEHHMH  aHANU3UpOBaTh U OLICHUBAThH
MOCTIEICTBHUS OBITOBOM M NMPOW3BOACTBEHHOMN JIEATEIBHOCTH YEIOBEKa,
CBSI3aHHOW C (PU3MYECKUMHU NPOIECCaMH, C MO3UIMKA HKOJIOTHYECKOM
0e30MmacHOCTH; MIpEACTABICHUI 0 paloOHaIBLHOM
MIPUPOJOINOIb30BAHUY, a  TakKKe€  pPa3yMHOM  HCIIOJIb30BAaHUU
JNOCTWKCHUM HAyKM M TEXHOJIOTMH Ul JAJIBHEUIIEr0 pa3BUTHSA

4eJI0BEUYECKOro 00IecTBa

OBnageHue pa3IUYHBIMM crocobamMu  paboThl ¢ HH(pOpMaLuei
¢u3nUecKoro  ColepXKaHWA C  HCIOJIb30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

aHaJM3a 1 OLIEHKU JOCTOBEPHOCTH MOTydaeMoi nHpopManuu
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ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHATH  OCHOBOIOJIATAOIINE
ACTPOHOMHUYECKUE TOHATHS, TEOPUM M 3aKOHBl [UIl aHajuu3a Hu
00BsiCHEHHSI (PU3UYECKHUX TMPOIECCOB, MPOMCXOMAAIIUX Ha 3BE3NAX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUUYECKOM CpeAe; JBUIKEHHS

HeOECHBIX TEJI, DBOJIIOLIMH 3BE311 U Beenennon




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D

O ®U3UKE
Kon Kon
paszaen 3jIeme IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
a/TeMbl HTa
1 MEXAHHUKA
1.1 KNMHEMATHKA

MexaHu4deckoe JABHOKCHUC. OTHOCUTENIHLHOCTh MEXaHHYCCKOTO JBHUXXCHUSA.

Cucrema orcuéra

MarepuanbHas TOUKa.
74 TpaeKTOpHA

E& pamiryc-BeKxrTop:
7t )=(x(z) Mz )=(2)),

TpaeKTopIid,
TIepeMeIIeHIIe: >
1.1.2 7 = — 7 7 — ‘
= (Ax.Av,A2),
Iy Tb.
CroxeHne nepememeHnﬁ:
Ny =0+
CkopocTh MaTepHUaIbHOU TOUKHU:
. Ar -, \
U=— =r,=(u UT.U_,)
At Ar—0 - A ‘
Ax , ) ,
v,=—/| =X/, aHaJIOIm4HO v, =y, v.=Z/.
1.1.3 At |, o :

CroxeHHe CKOpPOCTeil: o, =0, + 0, -
Brruncienue nepemMeIeHys 1 IMyTd MaTepruanbHON TOYKU IIPH

NPSMOJINHEHHOM JIBUKEHUU BJIOJIb OCH X MO TpaduKy 3aBHCUMOCTH Vx(t)




- . AvD ., \
VekopeHne MaTepHanbHOIl TOYKIL: a = A—L =u/=(a,.a,.a_).
! =0 ‘ A -

a, = =(v,),’. amanormHo a, =(v, )’, a.=(v.).

Av,
At Ar—0

PaBHOMEpHOE IIPSIMOJIMHEWHOE JBUYKEHHUE:

xX(t) = xg + Vpyt

x(7)

ox

Uy (t) — vo, = const

Ox




const

PaBHOYCKOpEHHOE NPSAMOJIMHENHOE ABUKCHUE!

at
x(t)=x,+vy, t +—=—
(1) =x, + vy, o

v (t)=v, +at

1.1.6 a, = const
UZ‘.:c - Ul: = 2(7_,((.\'2 - .\'1)
v, +U
) . . Aty
HpII JBIDKCHIIII B O/THOM HAIIPpABIICHIII IIYIb S = T
CBobOoaHOe mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.
Yi v
g
Yo o
(0] Xo \—
JIBrxeHue Tena, OpPOLIEHHOTO MOJT YIJIOM 0 K TOPU30HTY:
[.\'(r) =Xy +Upt =X, tU,cosa-t
1.1.7 | & gr

1_1'(t) =Vt Ut +—=——=y, +Uysina-t—=—
: 2 2

[v,(®)=1,, =v,cosa

]\vy(r) =0, + g, =y,sina— gt

fgx =0
lgj‘ =—g =const




KpuBonuneiinoe nnxenue. [IBuxeHne MaTepUaIbHOW TOUKH 110
OKPY’KHOCTH.
VYrI10Bast ¥ IMHENHHAss CKOPOCTh TOYKHU:

v = wR

wR

IIpy paBHOMEPHOM JBUKEHUU TOYKH 10 OKPYKHOCTH

_27'[_2
w= = U

2w

2o
. leHTpOoCTpeMHUTENIbEHOE YCKOPEHHE TOUKHU:

c




R
. [lonHOE yCcKOpeHue MaTepHaIbHON TOUKH

TBépnoe Teno. IlocTynarensHOe U BpalaTesIbHOE JBUKEHUE TBEPAOTO Tella

1.2

TMHAMUKA

1.2.1

WNuepuumaneubie cucremsl orcuéra. Ilepserii 3akoH Herotona. IlpuHiuun

OTHOCHUTEIbHOCTH I anmmies

1.2.2

Macca tena. IIlmoTHOCTD BeliecTBa:

<| 3

p:




Cuna. [IpuHIMI cyneprno3uLuu CUIL:

- - -

Fpasﬂouef/iCTB =F +F+..

paBHOJECHCTB

1.2.3




1.2.4

Bropoii 3akon HeroTona: qyist MarepuainbHoil Touku B 1ICO

-
N

F1 = ma1

Ap = FAt




1.2.5

12

At
npu
F = const
F
const
-—8 —
F12 F. 21

Tpernii 3axkoH HpI0TOHA 1711 MaTEpPUAIIBHBIX TOYEK:

>

Fi, = —Fp
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3aKOH BCEMHUPHOTO TATOTCHMS: CHUJIBI MPUTSIKEHUS MEXIYy TOYEUHBIMU
MacCcaMu paBHBI
mim,

F=6—3

1.2.6 —

Cuiia TSKECTH. HGHTp TSDKECTH TeJla. 3aBUCUMOCTb CHJIBI TSDKECTH OT

BBICOTHI h HaJl MOBEPXHOCTHIO MJIAHETHI pagrnycoMm RO:




_ GMm
" Ry + hy?
mg
(R
0
J’_
h)
2
GMm
Cuna ynpyrocrtu. 3akoH ['yka:
E, = —kx
F
127 | 7
—kx
1.2.8 Cuna tpenusi. Cyxoe TpeHHeE.




Cuna TpeHUs CKOJIBXEHUS:

FTp = uN
F
b
uUN
Cuna TpeHus NoKos:
Ep, < uN
F
b
<
uUN
Koadduuuent tpenuns
JlaBnenue:
P=7%
p
1.2.9
S




1.3

CTATUKA

1.3.1

—

F
MoOMEHT CHJIBI OTHOCUTEIILHO OCH BpalCHUsA:

IM| = FL, rae | — muieyo cuisl

4

OTHOCHUTEJIBHO OCH, IPOXO0AAIIEl uepe3 TouKy O NepneHIuKyISIpHO PUCYHKY

1.3.2

Ientp macc Tena. LleHTp Macc CuCTeMbl MATEPUAIIBHBIX TOYEK:

myry + myry+...
rLl.M. =
my; + my+...







B onHOpoaHOM 10JIE TSIRKECTH

(g = const)

const)
[IEHTP MAcC TeJla COBIAAET C €ro IIEHTPOM THKECTH

VYcnosus paBHoBecus TBEpaoro tena B UCO:

(M, +M, +...=0

1.3.3 Y- -
|Fi+F,+...=0
1.3.4 3akoHn [lackans
JlaBiieHue B )KUJIKOCTH, okoseics B MCO:
P =po +pgh
1.3.5

S




pgh

1.3.6

3akoH Apxumena:

Apx

BBITCCH

>
>

FApx = —FByuirecn

€CJIM TEJIO U KUAKOCTh nokoATrcd B MCO, To

Apx

FApx = P9 Vorirecn




pgV

BBITCCH

VYcioBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHNA B MEXAHUKE

1.4.1

NMnynbsc MaTepuaibHONU TOYKU:

p=mv

1.4.2

NMIyec CUCTEMBI TEIL:

p=p+p+..




3aKOH U3MEHEHHUS U COXPAHCHUS UMITYJIbCA:

B ICO

- -

Ap = A(pl + p2t.. ) = FlBHelIJHAt + FZBHemHAt+' -

1.4.3




1BHEIIH

At




2BHEUIH

At

B ICO , ecitu

Ap = A(py +pp+...) =0

A(




, €CITN

d -

FlBHeLUH + FZBHemH+- .=0

1BHEIIH

2BHEUIH




PeakTuBHOE NBMKEHUE

\1@5‘

Ar X
144
PaGora cuibl Ha MajIOM MEpEeMEICHUH:
A= |1-':| |A7|-cos o= F, - Ax
'(;
D)
MOoOIIHOCTD CHUIBI:
€CJIN 32 BpeMsl
At
1.4.5
At
paboTa CHIIbI U3MEHSIETCS Ha , TO MOITHOCTh CHJIBI
AA
P=— =F-v-cosa
At Ar—0
Kunerndeckast 3HEprusi MaTepHaTbHON TOUKH:
. mv?  p?
KHUH — 2 - Zm
1.4.6

KHH




my

2m

3aKOH U3MEHEHUSI KHHETHYECKON OHCPTHUU CUCTEMbI MATCPHUAJIbHBIX TOUCK!

B ICO AEkua = Al + A2 + ...

1.4.7

IToTenumanpHas SHEpIus:
JUISl IOTEHIUAIIBHBIX CHII

Ay = ElrmTeHu - EZHOTEHLL_: AEHOTEHLL




lnoTenn

210TeHI]

TOTEHI]

HOTGHI_[I/IaJIBHaSI SHCPIUsa MaTepI/IaJIBHOf/'I TOYKHU B OJHOPOJHOM II0JIC
TAXKCCTHU:

EHOTeHu = mgh

TOTEHI]

mgh

[TorenmuanbHast SHEPrus ynpyro aeopMupoBaHHOTO Teja:

kx?
EI'IOTeHLl = T




TOTEHI]

1.4.8

3aK0OH U3MCHEHHUS U COXpPAaHCHUA MEXaHH4YECKOI OHCPIUU:

Euex = Exun + Enoresn,
B IICO AE,ex = Ascex menorern. cans
B IICO AE,ex = 0, €CIIH Agcex genoresm cax = 0

1.5

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

1.5.1

ma

['apmonnueckue kojeOaHUs MaTepuanbHOM TOukd. AMIUHTYyAa U (asza
konebanuii. Kunemarnueckoe onucaHue:
x(f) = Asin( ot + 0, ).
V(D) =x/.
a(D=(v,),=—'x(1) =>a +o'x=0,
II€ X - CMEIIECHUE U3 PABHOBECHSL.
JIlnHamMu4eckoe onucaHue:

ma, = —kx,
X




rae
k = mw?
k
mao
2
. 9TO 3HAYUT, UTO
E, = —kx

—kx.

DHepreTu4ecKkoe ONMCaHNe (3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTUn):

mut ke my, kA = const

W] ‘

ro
J
J

CBs3b aMIUIMTYJBl KONEOAaHUI CMEIIEHUS MaTepUANbHOM TOYKH

aMIUTUTYy1aMU KoJieOaHui e€ CKOPOCTH U YCKOPECHHUS:

Upee =04, a__ =04

C

1.5.2

[Tepron 1 yacToTa KOJICOAHMIA:




[Teproa manbix cBOOOAHBIX KOJIeOaHU MATEMATUYECKOTO MAasITHUKA:

T=2n i
g

[Tepron cBOOOTHBIX KOIEOaHUN TPYKUHHOTO MasiTHUKA!

T=?.7IJE
k

1.5.3 Brinyxnennsie koneOanus. Pezonanc. PesonancHas kpusas
[Toniepeunsle U MPOAOIbHBIE BONIHBL. CKOPOCTh PaclpoCTpaHEHHs U JJIMHA
BOJIHBL:
v
A=vT =—
v
A
vl
1.5.4
A4
D
Wutepdepennyst u audpaxiys BOJIH
1.5.5 3Byk. CKOpOCTh 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMOJJMHAMUKA
2.1 MOJIEKYJISIPHA S ®U3UKA
2.1.1 Mopenu crpoeHuss ras3oB, OJKHAKOCTeH M TBEpAbIX Teil.  IlycTts




TepMOANMHAMUYeCcKas cucteMa (Teno) cocTOUT U3 N OJMHAKOBBIX MOJEKYI.

Torga KoJIM4ecTBO BEIIECTBA
N

17=NA

rac

m
U




—4Kciio ABOrajipo, m — Macca CUCTEMBI (Tena),
U

U
— MOJISIpHAsi Macca BEIeCTBa

2.1.2 TernnoBoe NBUKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.13 B3anMozencTere 4acTUI BELIECTBA
2.14 Huddyszus. BpoyHoBckoe ABHKEHHE
2.1.5 Monens uneansHoro raza B MKT
CBsi3p  MeXIy JaBJIEHUEM U  CpEOHEHl KHHETUYECKOM DHeprueut
MIOCTYNATEIIBHOTO TEIUIOBOTO JIBWJKEHUS MOJIEKYJ MJ€albHOro rasa
(ocHoBHOE ypaBHeHue MKT):
1 _2 [(m” } 2 —
p= gmcnv = §n )= gn + Epoer
rae m0 — macca 0JTHON MOJIEKYJIBI,
N
n=—
%4
n
2.1.6 =
v
N

- KOHLEHTPALUs MOJIEKYJI




AbcomotHas Temmneparypa: T =t +273K

Ces13p  TemmepaTypel ra3a CcO CpeIHEH KHHETHYECKOW DHeprueu

MOCTYHNATCIBbHOI'O TCIIJIOBOI'O ABWIKCHUS €TI0 MOJICKYJIL:

(mp*) 3
& _=|—= ==kT
=2 ) 2

VYpaBuenue p = nkT

2.1.1

MOI[CJ'H: UACAJIBHOTO Ira3a B TCPMOJAUHAMUKCE!

| VpapreHHe MerzeeeBa — KianeHposa
| BeIpaKeHHe U1 BHYTpeHHel SHepIHH

VpaBHeHHe MeHeneeBa — KianeiipoHa (mpHMeHHMBIE (OpM!
3aIlIICI):

pV=""RT =vRT =NkT, p=PRL
T L

BrIpakeHHe I8 BHYTPeHHell 3HepITIl 0JHOATOMHOIO II€aTbHOT
raza (IpHIMeHIIMbIe (JOPMEI 3aITICH):

v=3
2

VRT =3 NkT =3 M RT =ve T=2 p¥
2 21 veoo2

2.1.1

3akoH [lanbToHa JU1s 1aBIEHUS CMECH Pa3pE’KEHHBIX Ta30B:

P=pi+pat.

S




p
2
+
N3omnporneccsl B pa3pexeHHOM ra3e ¢ MOCTOSIHHBIM 4yuciaoM MoJiekyl N (¢
MMOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):
m3orepMa (T = const): pV = const ,
nzoxopa (V = const):
P _ const
T
T
2.1.1
2 p
const

2

u3obapa (p = const):

V— t
T—COTlS




const

I'pacuueckoe npencraieHne n3omnpoueccos Ha pV-, pT- u VT- quarpammax.

OO0BbEeIUHEHHBI TA30BbINA 3aK0H:

pvV .
T = cons

const

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_IeHHI:Ie U HCHACBIIICHHLIC IIapHhI. KauyectBennast 3aBHCHMMOCTD

2';1 IJIOTHOCTA M JABJICHUS HACBIIMIEHHOTO @apa OT TEMIIEpaTyphl, HUX
HE3aBHCHUMOCTH OT 00BhEMa HACKHIIIIEHHOTO Mapa
BnaxnocTs Bo3myxa.
2.1.1 OTHOCHUTENbHAS BIAKHOCTD:
4

¢ _ Pruapa (T) _ Prnapa (T)
Puaceimnapa (T) Puaceimnapa (T)




-

p

Hacelmapa

(1)

mapa

)

HaceImapa

(1)

mapa

(1)




2.1.1

H3menenue arperaTHbIX COCTOSIHUM BCIICCTBA: UCIIAPCHUC U KOHJACHCAIUA,

5 KUIICHUE XXKUIKOCTH
2.1.1 WN3meHeHue  arperatHbIXx  COCTOSIHMM — BEIECTBA:  IUIABICHUE U
6 KpUCTAJUTU3aLUS
2.1.1
; [TpeoOpazoBanue 3Hepruu B (ha30BBIX Mepexoax
2.2 TEPMOJANHAMUKA
2.2.1 TeruoBoe paBHOBECHE U TEMIIEpaTypa
222 BnyTtpeHnHss sHeprus
593 Tennonepenaua kak cnoco0 M3MEHEHHUs BHYTpPEHHEH sHeprum 0e3
coBepiieHust paboThl. KOHBEKIHS, TEMIONPOBOAHOCTD, H3ITyUYeHHE
KonuuecTBo TEmioThl.
VY nenbHas TEIUIOEMKOCTD BEILIECTBA C:
Q = cmAT
22.4 0
cmAT
VY nenpHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TemnoTa miaBieHus A Q = Am.
VY aenpHas TEmI0Ta cropanus Tommaa q: O = gm
OneMeHTapHas paboTa B TepMOIUHAMHUKE:
A =pAV
A
2.2.6 _
PAV

Brraucnenue pabotsl no rpaduky npouecca Ha pV-auarpamme
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Y

IIepBblil 3aKOH TEPMOAVHAMUKH:
Q1z = AUsz + A1y = (U = Uy) + A,

g




Annabara:

(U

Q12 =0= A4y, = (U; — Uy) = AUy,




2.2.8 Bropoii 3akoH Tepmoannamuku. HeoOpaTtumsbie mporeccs
[Ipunnumne! aeiictBus Ternosbix MamuH. KIT/:
n= o — _ Qnarp _Ionnl -1— Ionnl
MakcumansHoe 3Hauenue KI1/1. [ukn Kapho:
2.2.1 T, —T T
Max N =Ny = —0b — =]-2=
0 T oo Toare

2.2.1

YpaBHEHHE TEIUIOBOTO OanaHca:
Q1 +QZ +Q3+: 0




OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE I1OJIE

OnexTpuzanus Tea U €€ NpOosBICHMs. ODJeKTpuueckuil 3apsn. [IBa Bupaa

3.1.1 3apsfa. OJEMEHTApHBIA BJIEKTPUYECKMM 3apsii. 3aKOH COXpaHEHHS

ANEKTPUYECKOTO 3apsaaa

B3aumonerictBue 3apsinoB. Toueunsle 3apsapl. 3akoH KyoHa:

B OJIHOPOJHOM BELIECTBE C AUDJIEKTPUUECKON MPOHUIIAEMOCTBIO

€
3.1.2
F= qulHl]; _ 1 . |q1|’ 9>
er- 4mee, I~

3.1.3 OnexTpuueckoe nojie. Ero nelictBue Ha 37E€KTPUUECKHE 3apsi bl

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA:

) F
CInpo6Hbu>'1

3.14 E




TIPOOHBII

[Tone Toueunoro 3apsna:




OAHOPOJHOC ITOJIC:

E = const.

const.

KapTuns! nMHMIA HapsDKEHHOCTH ATUX TTOJIEN

HOTGHI_[I/IaJIBHOCTL SJICKTPOCTATUYCCKOI'O TOJIA.

Pa3zHocTh mOTEHIIMANIOB 1 HANIPSIKEHUE:
Ap = q($p1 — P2) = —qAd = qU.

q(¢




IToTeHunanbHas 3HEprus 3apsaa B JEKTPOCTATUUECKOM IIOJIE:

W =q¢
"
q¢
A=—AW
.
—AW

HOTGHI_[I/IaJI QJICKTPOCTATUYCCKOI'O ITOJIA:

¢_ﬂ
Cq

-




CBs3b HaHpH)KéHHOCTI/I oJis1 1 pa3HOCTU MOTCHIUAJIOB JIsI OJHOPOAHOI'O

anekTpocTarndeckoro nosst: U = Ed

[IpuHIUI CynIepIO3ULUH SJIEKTPUYECKUX ITOJICH:

- - -

E=E1+E2+,¢=¢1+¢)2+




IIpoBOAHMKY B 3JIEKTPOCTaTUYECKOM IIOJIE.
VYcnoBue paBHOBeCHs 3apsA0B: BHYTPH IIPOBOJHHUKA
Et=0

0
, BHyTpU U Ha IIOBEPXHOCTHU IIPOBOJHUKA (p = const

JIMPNEeKTpUKM B DJIEKTPOCTATHUYECKOM  TOJIE.

MPOHUITACMOCTD BCIICCTBA €

Juanektpuueckast

Konzaencarop. D1neKTpoEMKOCTh KOHIEHCATOPA:

q
C==
U




3JI€KTpOéMKOCTB IMJIOCKOI'0 KOHJACHCATOpa:

eC

&€

£gyS
c="2=¢(C,

d

3.1.1

Hapannenbﬂoe COCANHCHUC KOHACHCATOPOB:

Q

q =CI1+CI2+---'U1 = U2 =---1Cnapam1_cl+C2+---




mapani




IlocnenoBaTeabHOE COSAUHECHHIE KOHACHCATOPOB:

U=U1+U2...,q1=q2 = =




ocn




DHeprus 3apsHKEHHOTO KOHICHCATOPA:
qu CcU? ¢*

c 2 2 2C

3.1.1

qU




cU

2C

3.2

3AKOHBI ITOCTOAHHOTI'O TOKA

3.2.1

Cuia Toka:

IlocTosaHEII TOK: I = const

JI1st MOCTOSIHHOTO TOKa q = It

322

VY CoBHsI CyIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.
Hanpsoxkenne U u OJIC E

323

3axon OMa 1 ydacTKa LeMu:




3H€KTqueCKO€ COIIPOTUBJICHHC.

OOAHOPOAHOTO TPOBOAHHKA OT

CONMPOTUBJICHHUC BCIICCTBA.

R

Cro IJIMHbI

1
_.pS

3aBUCUMOCTD

n CCUCHU.

COIIPOTUBJICHUA

VY nenbHOE

R
324 P

S

[

Hctounuku Toka. 3/]C ucTOUHMKA TOKA!
3.2.5 A

E =

CTOPOHHHUXCHJT

q




A

CTOPOHHUXCHII

BHyTpeHHee cOnpOoTUBIIEHHE HCTOYHUKA TOKA

3akoH Oma 11 MoJIHOM (3aMKHYTOM) anektpudeckor nenu: E = IR + I,

OTKyJa
[ = E
" Rr
I
3.2.6
Rr




3.2.7

[TapannenbHoe coeAMHEHNE TPOBOAHHUKOB:
I=11+12+.,Ul=02=.,,
1 1 1

R napasi R 1 R 2

R

napasn

=—4—+..




HOCHCI[OBaTeHBHOC COCAUHCHHUC MMPOBOJHUKOB!
U=Ul1+02+..,11=12=..,
RHOCJI = R1 + R2+ .

T10cJ1




3.2.8

Rt

Pabota snekrpuueckoro toka: A = [Ut.
3axoH [[xoyns — Jlenna:
Q =I*Rt

(.

Ha pesucrope
UZ
R:Q =A=12Rt=IUt=?t

(.




MOH.[HOCTB QJICKTPHUYCCKOI'O TOKA:

A4
p="—"=| =@

Ar Ar—0
TeruioBast MOIIHOCTD, BhIAEISEMAast Ha PE3UCTOPE:

, U
P=I'R=—=1IU
3.29
R
MOImHOCT HCTOYHUKA TOKA:
AA
—_— CT. i —_—
ven
Ar—0
391 CB0OO/IHBIE HOCUTEIM AJIEKTPUYECKHX  3apsAJOoB B  IMPOBOJHUKAX.
0 MexaHu3Msbl NIPOBOAMMOCTH TBEPIABIX METAJLIOB, PACTBOPOB M PAaCILIaBOB
3JIEKTPOJIUTOB, Ta30B. [lomynposoguuku. [101ynpoBOAHUKOBBII THOL
3.3 MAT'HUTHOE IT1OJIE
Mexanndyeckoe B3aMMOJCUCTBHE MarHuToB. MarHutHoe mosie. Bekrop
MarHuTHOM UHAYKIUH. [[puHIMI CynIepro3uLiuy MarHUTHBIX MTOJIEH:
B = Bl + BZ +...
3.3.1




Jlunnu  wHAYKOUUW MarHuTHOro mosis. KapTuHa JHMHME HMHIyKUUHA
MarHWTHOTO TIOJIE TOJIOCOBOTO H  TMOAKOBOOOPA3HOTO TMOCTOSHHBIX

MarHuToB

332

OmneiT Opcrena. MaruuTHoe nojie MPOBOJHUKA ¢ TOKOM. KapTuHa nuHMiA
UHAYKIMM MAarHUTHOIO IMOJIA JUIMHHOTO INPSIMOIO  IPOBOAHHMKA U

3aMKHYTOTO KOJIbIICBOT'O IMTPOBOJHUKA, KATYIIKHU C TOKOM

333

Cuna Amnepa, €€ HallpaBJIEHUE U BEJINYUHA:

F, = IBlsina




IBlsina
, TJIC 0L — YTOJI MEX/y HalpaBJICHUEM MPOBOJIHUKA U BEKTOPOM

B

334

Cuna JlopeHua, e€ HanpaBJIEHUE U BEJINYUHA:

Fnop =1 q | vBsina

Jlop

lglvBsina
/1€ 0L — YTOJl MEXIY BEKTOPAMHU

. I[BI/DKGHI/IG 3ap$I)KeHHOI>'I YaCTUllbl B OIHOPOJAHOM MAarHuTHOM I10JIC




34

OJIEKTPOMATHUTHA A MHAYKIMA

[ToTok BeKTOpa MarHUTHOM MHIYKIIUU:
® = B,S = BScosa

o
B
3.4.1
S
BScosa
7 B
4
G
34.2 SBnenue anekrpomarHuTHOW nHAYKIMK. D/1C nuayKuuu
3aKOoH AJEKTpOMarHuTHOM nHAykuu dapanes:
AD
3.43 E=—— = —Q)"
Az A0
Ly
N
!
(————
3.4.4 SJ1C MHAYKIMHU B IPSIMOM IPOBOJHUKE JUTMHOM |, IBHXKYyIIIEMCs CO

CKOPOCTBIO




(;LZ)

)

B OJJHOPOJIHOM MAarHuTHOM IoJje B:
| E; |= Blvcosa

Blvcosa

, TJIe 0. — yTOJI MeX Ay BEKTOpoM B 1 Hopmaibio

n

K IJIOCKOCTH, B KOTOPOH JIeXkKaT BEKTOPBI




luv

/
A%
; €CIIH
l
/
1
B
B
, U
v




TO
| E; |= Blv
[E
Bly
3.4.5 IIpaBuiio Jlenna
NHAyKTUBHOCTB:
L= o
I
L
1
3.4.6
o
, umu @ =LI.
Camounnnykuus. /1C caMOMHIYKIUY:
A
E,=-L=| =-LI
Aty o
3.4.7 OHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM:




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHbI

3.5.1

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbBIE KoJeOaHHs B

UIeaIbHOM KOJIe0ATeIbHOM KOHTYpE:
[ \ .
} q‘ f’ =quln( 0){-‘:_@0 ]

![I( t) =q; =g, cos( ot +,) =1__ cos(et +q,)

®opmyna Tomcona:

T =2nVLC
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LC

, OTKyJa

2w

LC




CBsi3p aMIUTUTYBI 3apsijia KOHJIEHCATOpa C aMIUIUTYION CHIJIBI TOKa TPH
CBOOOIHBIX AJIEKTPOMATHUTHBIX KOJICOAHUSIX B UICATBHOM KOJeOATeThbHOM

KOHTYpE:

max

®

Omax =

3aKOH COXpaHEeHHUsI PHEPTUHU B UJCATHOM KOJICOATEIbHOM KOHTYpE:

352
353 BbIHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KosieOaHus. Pesonanc
[lepemennsiii  Tok. IlpowsBoacTBO, mepemaya U TOTpebiieHHE
JJIIEKTPUYECKON SHEPTUU
354 N ) ) )
cu- LI° CU" LI
+ = TEE = M=% = const.
2 2 2 2
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTalnMs BEKTOPOB B
AJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe:
E1lBlc
E
1
3.5.5
B




[Ixana 3MeKTPOMArHUTHBIX BOJIH. [IpyMEeHEHUE 31EKTPOMArHUTHBIX BOJIH B

3.5.6
TEXHUKE U OBITY
3.6 OIITUKA
161 [IpssMonMHENHOE pacIpOCTpaHEHUE CBETA B OAHOPOAHOM cpene. TodeuHsli
ncTo4HuK. JIyd cBera
3aKOHBI OTPa’KEHHUS CBETA.
a=pf
a
3.6.2
alp
S
3.6.3 [TocTpoenne n300pa>keHHi B TNIOCKOM 3epKasie
3aKOHBI IPEJIOMIIEHUS CBETA.
IIpenomienue ceera:
nysina = n,sinf.
n
1
3.6.4
sina
n

sinf.




AOCOIOTHBIN MTOKa3aTeb MPETOMIICHHS:

C
Nasc = ;

abc

OTHOCUTENBHBIN MMOKA3aTENb NPETOMIICHHUS:
n, 1

1 U2

nOTH




XoJ 1y4yen B Ipu3Me.

\": = \': - ”‘_}.1 = ”:}.:
COOTHOH.[GHI/IC YacToOT MU COOTHOLICHHUEC IJIMH BOJIH HpI/I HepeXOI[e
MOHOXpOMaTquCKOFO CBE€Ta qepe:’. FpaHI/II_[y p%ﬂeﬂa I[ByX OIITHUYCCKUX

cpen:




3.6.5

ny,<n, n,

oy i
I1osHOE BHYTpPEHHEE OTpaXKECHHUE.
IIpenenbHbIii yroil OJIHOTO BHYTPEHHETO OTPasKEHUS:
1 n,

P Noru ny

Sina

Sina

p

OTH




CobOuparoniie ¥ pacceuBalOlIMe JHH3BL. TOHKas JIMH3A.

PaCCTOSAHHUC U ONITHYCCKAA CHUJIa TOHKOM JTUH3HI:

dokycHOe

D 1
"~ F
D
3.6.6
F
1
®opmyJiia TOHKOM JIMH3bL:
1 N 1 1
d f F
3.6.7




VBenuuenue, JapaeMoe JIMH30M:

=

h_If]
H d




({ ™

AR

F\ h

f

WV

B ciydae paccenBaromiei JINH3bIL:

3.6.8

1
D0 = F =—=0,
D







Xon Jsy4a, NPOILIEAIIEro JUH3Y IO IIPOU3BOJIBHBIM YIVIOM K €€ IVIaBHOU
ontudeckoil ocu. IloctpoeHne M300paKeHUI TOYKM M OTpe3Ka HPSMOH B

c061/1pa}01u1/1x H paCCCUBAIOIHNX JIMH3aX U UX CUCTEMAX

3.6.9

doToanmapaT Kak onTHYecKuit mpubop. a3 kak ontuyeckas cucrema

3.6.

Wutepdepennust ceera. KorepeHTHbIE MUCTOYHHUKH. YCIOBHUS HAOJIOICHUS
MaKCUMYMOB M MUHHUMYMOB B HHTEp(EpEHIIMOHHOW KapTHHE OT JABYX

CI/IH(l)a3HLIX KOTCPCHTHBIX UCTOYHUKOB:

M
MAaKCIIMYMBI — A=2m = m=0,%1

s

3
MITHIIMYMBI — A=(27n+1):, m=0,£1,£2 +3 .

3.6.1

Hudpakmus cBera. JudpaxmuonHas pemérka. YciaoBue HaOIIOICHUS
IJIAaBHBIX MaKCUMYMOB MpPH HOPMAaJbHOM MAaJCHUUM MOHOXPOMATHYECKOTO

CBETa C JUTMHOM BOJHBI A Ha PEemETKY ¢ nepuoom d:

dsing,, = mim=0,+/-1,+/-2,+/-3,..

dsing

mA,




3.6.1
5 Hucnepcus ceera
KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOI Y AJIN3M
4.1.1 I'unore3za M. [Tnanka o kBanrax. @opmyina I[lnanka: E = hv
®otoHbl. DHeprus (HoToHa:
E=hv= he _
=hv=—=pc
E
hv
4.1.2 _
A

hc




pc

Nmnynbe poToHa:

S

hv




4.13 ®otordpdext. Onpiter A.I'. CtoneroBa. 3akoHbl poTodddexra
VYpaBuenue DiiHmrelHa 11 GoTorddexTa:
E(l)OTOHa = ABbixosia + Eyyyumax
¢orona
ABBIXOOA
+
4.1.4
KUHmax
rae,
hc
EEI)OTOHa =hv = 7!

¢orona




hv

he

ABbeoaa = hv}cp =

BBIXOJa

Kp

Kp

hc

7o

Kp




eU

hc

KHHmMax

max

3an

E}cm-[max




JlaBneHue cBera.
JlaBiieHME CBeTa Ha IMIOJHOCTBIO OTPAXAIOLIYH IOBEPXHOCTh M Ha

MOJIHOCTBIO MOTJIOIIAIOINYH0 IMOBCPXHOCTD

4.2

OU3NKA ATOMA

4.2.1

IInanerapHas mozens aroma

422

[Toctynater bopa. M3nyuenwe u moriomieHue (OTOHOB MpHU MEPexoie
aToMa C OJHOI'O YPOBHS SHEPTUU HA IPYTOM:

hv =}]i =|E, -E

mn m

“mmn

423

JInHeiyaTple CIEKTPHI.

CriexTp ypoBHEH 3HEpruu aTomMa BOJA0POJIa:

_ -1363B

n 2

n-

E

n=1,23, ..

4.3

OU3NKA ATOMHOI'O A/IPA

4.3.1

Hyxnonnas monens aapa I'eiizen6epra — MBanenko. 3apsan siapa. MaccoBoe

yucio sapa. M3oromnsl

432

PannoakTUBHOCTE.

Anbda-pacnan:
‘}X—VA;Y + é He

bera-pacmnan.

DNeKTpOHHBIN B-pacman:

A Axr, 0, =

[To3utponnsii B-pacnan:

X Y+ Je+v,

I'amma-usnydenue

433

3aKkoH pPaaAroOaKTUBHOI'O pacliaga:




-t
N(t) = Ny % 27T

NG

[Iycth m — Macca paAMOaKTUBHOTO BelleCcTBa. Toraa

-t
m(t) =mgy* 2T

m(t)
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SAnepHble peakuuu. JlelieHUe U CUHTE3 sAEp
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