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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3zoBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBaHus yueoHoro npeamera «Pusznka» B 00pa3oBaTEIbHBIX OpraHU3AIUIX
Poccuiickoit  ®depeparuu,  pealM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHeE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOT'0 TMpeaMeTa ¢ y4éTOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBieHUWE O LEJsAX, COAEpNKaHUM, OoOIen
CTpaTeruu OOYy4YeHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmMera «dusuka» Ha yriayOJaEHHOM YpOBHE.

N3yuyenue kypca ¢Gu3uKd yriayOnEHHOTO YpOBHSI IMO3BOJSIET PEATU30BATh
3a/layu MPO(ECCUOHATILHON OpHUEHTAIMM, HAIPABJICHO HA CO3/IaHUE YCIOBUUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphIE HEOOXOAUMBI JUIsl TPOJOJKEHUST 00pa3oBaHHs B
opraHuzanuax MpodhecCUOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UZHKO-
TEXHUYECKUM U MH)XKCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mo (¢usMke ONpeNeNsioTCS IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIEero o0pa30BaHMs: JIMUHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriayOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKONH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXcs, OCBOMBIINX
mporpaMMmy 1o (HU3MKE HA YypOBHE cpenHero obdmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ PEIMETHBIE PE3YJIbTAThI 10 TOJIaM O0yUEHHS;

conepkanue ydyeOHoro npeamera «Pu3nka» mo rogam 00ydeHusl.

[Iporpamma no ¢u3uMke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUYUTEISAMU (DU3UKH TSI COCTABIICHUSI CBOMX pab0YUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH JUJISI  pealiu3allid  Pa3JIMUYHbIX METOAUYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOTo MpeIMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKIIaJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. IKoabHBIN Kypc GU3HKN — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuszmueckoit reorpaduert U actpoHommueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUU ONpefeNnusio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (POPMHUpPOBAHUE ECTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOydyarouierocs, B (pOpMHUpOBaHHE YMEHHM MPUMEHSATHh HAyYHBIN
METO/I MO3HAHHUS NP BHIMOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kkypca (hU3uKH Ha ypOBHE CpeHEro 0011ero 06pa3oBaHus MOJ0KEH
pAI Uael, KOTOpbIe MOYKHO pacCMaTpuBaTh KakK MPUHLIMIIBI €M0 IOCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET Kak
BOMPOCHI KJIIACCUYECKON, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HEW Marepuasl Kypca (HU3MKH
o0beUHEH BOKpYr (Qu3nmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMAaNa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3H Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIEecTBa, a TaKkKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOo€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKUX M TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpu sTOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX OSKOJOTMYECKUM IMpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTUH, a TaKke OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOTO noaxona. Jnsa pusuku peammsanust 3THUX
MIPUHIMIIOB 0a3MpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JelicTBytoniero ¢akropa yudeOHoro mpouecca. s yrimyOn€HHOro
YPOBH — O3TO CHUCTEMA CAMOCTOATENIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,



BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKUE OMbITHI MNpPU HU3YUYEHHUH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3zanuu (U3MYECKOrO0 TMpakTUkymMa. B  mepBoMm ciydae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 kmaccos, nu0o mocie nepBoro u
BTOPOr0 TOJYTOAMN B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCSL B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TTOHMMAETCSI CAMOCTOSITEIbBHOE MCCIEI0BAHUE, KOTOPOE MPOBOJIUTCS
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIMH.

B nporpamme mno (Qusuke cucTeMa YYEHUYECKOTO HSKCIEPUMEHTa,
7abopaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IUHbIM IepedHeM. Boioop
TEMaTUKU [ 3TUX BUJOB YYECHHYECKUX MPAKTHUUYECKUX PA0OT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOLEecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTrO
IUIAHUPOBAHUS W OcHamleHus: kabuHeta ¢usuku. Ilpu 3TOM oOOecneunBaercs
OBJIQJICHUE OOYYAIOIIUMUCS YMEHUSIMHU TPOBOJAUTH TPsSIMbIE U KOCBEHHBIC
U3MEpPEHUs, HCCIEAOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHUE YIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7adyd C SIBHO
3aJIaHHON U HESIBHO 33JIaHHOW (PM3MUYECKOW MOJIENbI0, TO3BOJIAIONINE MTPUMEHSThH
U3Y4YECHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszfjena Kypca, Tak |
UHTETpUpPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3aa4
OPUOPUTETOM SIBIIIIOTCS 3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
(bu3nUecKkuX SIBICHUI U MPOIIECCOB B OKPYKAIONIEH >KM3HU, TpeOyrolre BpIOOpa
buznueckoi MOACIHU JUIsl CUTYaIluU MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUm ¢ TpeboBanusMu DI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUAX
npeaMeTHoro kabunHera. B kaOuHeTre GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE IS BBINOJTHEHHUS YyKa3aHHBIX B MpOrpamme IIo
bu3MKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboOT MpaKTUKyMa, a
TaKKe JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JleMoHCTpalimoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MWHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHMUS  W3Y4YaeMBIX  SBICHUW ©  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadoT
dbopmupyercsi B BUJ€ TEMaTUYECKUX KOMIUIEKTOB U OOECIEUYMBACTCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemaTHueckue KOMILIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIETISIMHU U3y4eHUS (PU3UKH B 001IEM 00pa30BaHUU SABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOydYaloImMUXCAd K HAYYHOMY
U3YYEHUIO TPUPOJABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjibTaTa M3y4Y€HHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH SABJICHHS C UCIOIb30BAaHUEM (PU3UYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMUpoBaHUE TPEJCTABICHUNA O poiu (PU3MKH I pa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU I 0 BO3MOXHBIX  cdepax Oynyiein
npoeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (DU3MKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBICHUU.

JlocTkenue 3TUX 1efiei o0ecreunBaeTcs pelieHneM CIeAymuX 3a1ad B
nporecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNM B TPHUPOAEC U IS TNPUHATHAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEeHUs Pa3IWYHBIX 3aJad C SBHO 3aJaHHOU
¢usnyeckoll MoJenplo, 3a1ad, MOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHHE
¢usnyeckoil MojenH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U IPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHUS Ha OKPYXKAIOUIYIO CPEAY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
Gu3nYecCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEpOpeTanud  HHPOpMAIIH,
OIpEJENEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUS YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JIESATEIILHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpeIHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOMIMMUCS, IUIAHUPYIOIIUMU MPOAODKEHHE
o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPHIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
oOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 yacoB (5 4acoB B HEJIEITIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMEpeueHb JTa0OpaTOpHBIX U
NPaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
O0COOCHHOCTEH 00YyYarOIINXCS.



COIAEPKXAHUE OBYUEHUA
10 KVIACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHusi npuponbl. Habmiogaenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOE TENO, WIeadbHas >KUIAKOCTh, WJACAIbHBIA Ta3, TOYCUYHBIM
3apsin). ['unore3a. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHUs.

Pons u mecto dusuku B GOpMUPOBAHUM COBPEMEHHON HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmukKym.

N3mepenue cuiibl TOKa M HANpsOKEHHs B IE€NU IOCTOSSHHOTO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo dusuke. [Ipumepsl uzMepeHus
(bu3MUecKrX BETUYUH MPU MOMOIIHU KOMIIBIOTEPHBIX JATUUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0o IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKU OT BPEMEHU U UX
rpaduxmu.

CBobomHoe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHus. J[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHHUS MaTepUaTIbHON TOUKH OT BPEMEHU U UX TPaPUKH.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA U TEXHOJOIMYECKUE IIPOLECCHI: CIUIOMETP,
JNBWKECHHE CHApsAA0B, LENHbIC, IIECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanust npeesbHOrO NEPEX0a U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABmkeHUs Tena, OpOIICHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpoCcTH IPU ABUKEHHUH 10 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IABMIKEHUS OJHOIO M TOTO XKe
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yueHre HEpaBHOMEPHOTO JABUKEHHS C LEIbIO ONpPEAEICHUS MITHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHA0BAHO
UCIIOJIb30BaHuE HU(PpOBOH 1a00paTOpun).

N3yuenne nBWKEHUS Tena, OpPOILIEHHOro Tropu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTHM C IOCTOSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHuss KOHWUYECKOTr0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEPBI).

Macca tena. Cuna. [lpuHumn cynepno3sunuuu CHil.

Bropoii 3akoH HproTOHA 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBUBAJIEHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TsbkecTu. 3aBUCUMOCTb YCKOPEHHUs CBOOOJHOTO MAaZEHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTH. JIBHXKEeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cujia TpeHUS CKOJBXKEHUS M CUJIa TPEHUS
nokost. Koapouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHI: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBuKeHUs TeJl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByxX UMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHOM CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOACHCTBUS TEI.

HN3mepenne Mace no B3auMOoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenne paBHOACHCTBYIONIEH CUJI TP JABMXKCHHH OpycKa 1Mo HAKJIOHHON
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHUA Opycka Io
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHnne ABUKEHUS CUCTEMBI TEI, CBI3aHHBIX HUTHIO, IEPEKUHYTONU YEpe3
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenue nBuxeHHs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeIbHOE JBUKCHUE
TBEpAOro Tesna. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEII€TUYaThie KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomul, npaKkmukKym.

HccnenoBanne ycioBHiI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3akonwvl coxpanenus 6 mexaHuke.

Nmitynibc MaTepraibHONM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMmynbe cuitbl 1 U3BMEHEHNE UMITYJIbCA TEea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE 1BHXKEHUE.

MoMeHT umIlynbCca MaTepUaIbHOM TOYKMU. lIpeacraBieHue o coxpaHeHUH
MOMEHTa UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduueckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTH CUIIBI.

Kunetnueckass sHeprusi mMarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTEPUATIbHON TOUKHU.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TpaBHUTAMOHHOM Tmosie. lloTeHumanbHass >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iiapa (BHYTpHU U BHE Iiapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymuM i HWACATBbHOM MKUJIKOCTH KAaK CIEIACTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTHMYECKHUE MPOLECCHI: IBUKECHHUE PAKET,
BOAOMET, KOMNEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIHOCTH CHUJIBI.

N3meneHnue sHepruu Tea Mpu COBEPIICHUU PaOOTHI.

B3aumHble mpeBpalieHusl KUHETUYECKOM W NMOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu Mnpu cBOOOIHOM IaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

N3mepenue cuibl TSITH, CKOPOCTA MOJENU JJIEKTPOMOOWIIS UM MOUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICUCTBUH.

N3Mepenne KNHETHYECKOW SHEPTUM TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJIOCKOCTH.

Paznea 3. MouiekyasipHas pusuka ¥ TepMOAMHAMHMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MeopUull.

OCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHe. XapakTep
JNBM)KEHUS W B3aUMOJECHCTBUS 4YacCTHIl Bewiecrsa. Mojaenu CTpOeHHs Tras3os,
KUJKOCTE W TBEPABIX TEA U OOBSICHEHHE CBOICTB BEILIECTBA HAa OCHOBE A3THUX



Mozeneii. Macca u pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogens uaeanibHOro ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkaia temneparyp KenbBuna). 3axon Jlanerona. M3omporiecco B
UjealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiectBa. [ 'paduueckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISPHO-KMHETUYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABMKCHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUe HAHOMATEPHUAIOB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKEHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuaKocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmonenne u rccnenqoBaHue N30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30X0pHOro mnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMHAYECKON CHUCTEMBI. BHEIHME 1 BHYyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEIHUE 3HAYEHHUS BEJIUYMH, OMHCHIBAIOIIUX
e€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeanpHOro ra3a B TEPMOJMHAMMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeiipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJIEAJIBHOTO
rasa.

KBa3zucratnueckne u HECTaATUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabota B TepMOJAMHAMUKE. Beruncnenue pabotsl o rpaduky
npolecca Ha pV-auarpaMme.

Temonepenaya  kak  cnocod  WM3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cuUCTeMbl  0e3  coBepuieHuss pabotel. KoHBekuus,
TEIMJIONPOBOIHOCTD, U3JIyYEHHUE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMS
TorinBa. Pacu€r konmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3akOH TepMoOAMHAMUKHU. BHyTpeHHss osHeprus. Kommdectso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMHUKH [Jii PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMbI IMPOXOAUT
eIMHCTBEHHAs aguadara. AOCONIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO TepelaTh TEIJIOTY OT OoJiee XOJIOAHOro Tena K 6oiiee HarpeToMy 6e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh MPUPOTHBIX ITPOIIECCOB.

[TpuHumMner nectBus TernoBbix MamuH. KITJI.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareineil. TermnoBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPE/IbI.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMILIMOHEp, NW3EIbHBIH M KapOIOpAaTOpHBIM JBUraTenu, naposas TypOuHa,
IIOJIy4YEHNE CBEPXHMU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCIT0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHMYECKOrO TOIIIMBA JJIs
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTUH.

Jemoncmpauuu.

W3menenue temnepaTypsl IpH aquabdaTndeckoM paciIupeHUH.

Bosnyminoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

UccnenoBanue anuadbaTHOrO mpoliecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO T1apa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJelabHas TEIUIOTa IIJIABJICHMUS.
CyOnumarus.

JHedbopmanum TBEpAOTO Tena. Pactsbkenue u cxarue. Casur. Moaynb FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacumiMpeHre KUIKOCTeH W TBEPABIX Tell, 00bEMHOE M JTMHEHHOE
pacipenrue. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacCUIUPEHUS TeJl (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobpazoBanue s3Hepruu B Pa3oBBIX MEPEXOIax.

VYpaBHeHHE TENIOBOro OajaHca.

[ToBepxHocTHOEe HaTsKeHHE. Kod3(PhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHm>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBITHL ¢ MBUTBHBIMHU TJIEHKAMH.

CwmauuBanue.



Kanunnspuslie siBneHus.

Mojienu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korpduiirieHTa MOBEPXHOCTHOTO HATSIKCHHUSI.

N3mepenne moayns FOura.

UccnenoBanne 3aBucuUMOCTH jaedopMaliid PE3UMHOBOro olpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust TeJl U €€ MpOsBIEHUA. JJNEKTpUYeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAfaoB. I[IpOBOINHMKH, NHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS AIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHa.

Onektpuueckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOubii  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPUUECKOro noist. OZHOPOAHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TOJIs. Pa3HOCTh MOTEHUHAOB U
HanpspkeHue. lloTeHnumanpHas sSHeprust 3apsaa B DJIEKTPOCTATUUECKOM IOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTHU
MOTEHIUANIOB 1 3JIEKTPOCTATHUYECKOTO MoJisi (Kak OJHOPOJAHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CynIepnO3ULNU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lone
PaBHOMEpPHO 3apsbKeHHOro mo o0béMy mapa. [lome paBHOMEpHO 3apsKeHHOU
OeCcKOHEYHON TUIOCKOCTH. KapTwHBl NWHUN HANPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTCHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOHHMKH B 3IEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECHS 3aps0B.

JnsniexTpuku B BJIEKTPOCTATUUECKOM TOJIE. Jnsniexrpudeckas
MPOHUILIAEMOCTH BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locnenoBarenbHOEe COeqUHEHNE
KOHJICHCAaTOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB,
KOHJIeHCaTOphI, reneparop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO M IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psika KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpaiiieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
U3JIY4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COAEPXKAIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAIOB (HampsKEeHUA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsma KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannwlilt 31eKmMpuiecKuii mokx.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CylIECTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenune U u DJ1C é&.

3akon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JUIMHBI U IUIONIAAX MONEPEYHOIO0 CEUCHUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMTPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOrOo TOKA. TerjoBas MOIIHOCTb, BbIAeisieMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHUYeCKHe YCTPOMCTBA M TEXHOJOIMYECKUE TMPOLIECCHI: aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS W CBETOAMOIA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0bI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomol, npaKmMuKym.

HccnenoBanue CMEIIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

YBenuueHue npejaena u3MepeHus: amnepMerpa (BoJbTMETPA).

MN3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumocTu J/]C raapBaHMYECKOTrO 3JE€MEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIECHUSI METAUIOB OT
temrneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas " IPUMECHAs IIPOBOJIUMOCTh
MOJIynpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnexTponus. 3akoHbl Papajies A1 FIEKTPOIU3a.

DINIeKTpUUYECKUi TOK B Ta3zax. CamMOCTOSTENbHBIH M HECAMOCTOSITEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30pas3psiaHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: TUOI,
TPaH3UCTOpP, (QPOTOAMOI, CBETOAMOJ], TrajbBaHWKa, padUHUPOBAHUE ME]H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOIYIIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsaa 0JHOBAJIECHTHOIO HOHA.

UccinenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOpE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DU3NYeCKU MPAKTUKYM.

CniocoObl u3Mepenus pU3NYecKux BEIUYUH C UCIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nUecKknxX BENMYWH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OKCIECPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

Me:xnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIAETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuka: penieHUe CHCTEMbl YypaBHEHUH. JIuHelHas ¢QyHKIMS,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOU mpupoje, Auddysusa, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH Cpessbl,
yTUIU3alusl OUMOOPraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKH  «TEIJIOBOM» W
ANIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KHUBOM MPUPOJIE.

Xumus: HUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpHAs Macca, MOJyYeHHEe HAHOMATepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, JEKTPOJIUTUYECKAS AUCCOIMALIMS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghusn: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHUKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHILUTENH, peméryaTrble KOHCTPYKLHHU), UCIOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBas TypOHHa, OBITOBON XOJOJWJIBHUK, KOHJUIMOHEDP, TEXHOJIOIHH
HOJYy4YEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allHTa, 3a3eMJICHHE 3JIEKTPOIpuOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOM wuHayKuuu. I[lpuHumn cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHWKA, KATYIIKHA U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBjIeHUE U MOY/b. JIBUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHuUTHOM mojie. Pabota cumsl Jlopena.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JHaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IMPUMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TE€CTEP-MYJIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHUTHOM MHAYKIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBukeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npubdopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbsl Amrepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBiieHMe DJIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC uMHAYKUIUM. 3aKOH JJICKTPOMArHUTHOM WHAyKiuu Papajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonHaykuu. J/C caMOMHIyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHMOHHAsS
MeYb, COJICHOU], 3alIUTa OT JEKTPU3ALUU T MPU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHNS JIEKTPOMAarHUTHONW WHTYKITUH.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd DJIC cCaMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON UHAYKITUU.

OrnpeneneHue NHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 41 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunematnueckoe W JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAHWYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX IHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmntyna u ¢dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWNW HCXOIHOU
BEJIMYUHBI C aMIUIUTYJaMU KojieO0aHuii e€ CKOPOCTU U YCKOPEHHSI.

[lepuon u wactora koneOanuit. Ilepron Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTU4Yeckoro wmasiTHuka. Ilepuon cBOOOIHBIX KOJeOAHHUM MPYKUHHOTO
MasTHHUKA.

[TonsTue o 3aryxarouux kojebanusx. BeiHy)kaeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpauuu.

3anuch K0Ie0aTENHHOTO IBHKCHHUS.

HabGmronenrne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHW rpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUH U 3aBUCHMOCTH TIEPHOJ1a CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBIICHUS.

UccnenoBanne koneOaHui rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupoBaHUS TIPEICTABICHNUN 00 HIeaTbHON MOJIETTN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHMs FHEPTUH MPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTSAHOTO M NIPYKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHcaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAYCHHE CHUJIbl TOKA M HANPSIKEHUS TPU Ppa3iuyHON (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbubiii  Tpanchopmatop. IlpousBoactso, mnepegadya u MoTpeOIeHHE
BJIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOTrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHNUs.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHAEHCATOp B IEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKU
WHJyKTUBHOCTHU U KOHJIEHCATOPA.

VYceTpoiicTBO U IPUHIIKIT IEUCTBUSA TpaHchopMarTopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpoMarHiTHOrO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpojoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIUs.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBasi JUAarHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepennnu u audpakiny MEXaHUIECKUX BOJIH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHUIA.

HccnenoBaHnue  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KeHHUE,
MpesIoMIICHUE, MO pU3aIus, Tudpakius, HHTephepeHITUSI.

O6Hapy:xeHue nH(PaKpacHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.



N3ydyeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpexe. Jlyu csera.
To4eyHbIli HICTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN NMOKa3aTelb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHbIA cocTaB 0enoro cBerTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOrO BHYTPEHHETO
OTpPa’KEHHUS.

CobOuparome W pacceuBaromiyie JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWJIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM C(hEepU4ecKOor JTUH3BI OT €€ T€OMETPUH U OTHOCUTEIBHOTO
I10KA3aTelIsi MPEJIOMIICHHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300paKeHUW TOYKM M OTpEe3Ka MPsSMOU B
cOOMpAIOUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. ['11a3 kak onTuueckas
cucTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBas ontuka. MuaTtepdepennuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€pPEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBeta. JudpakimoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckue yCTpOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIUOHHBIN amnmnapaT, MpOCBETICHUE
OTITHUKH, BOJIOKOHHAS ONITHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HabmroneHue moiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npakmukKym.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMOCTH (HDOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOISIPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPUKA.

N3yuyenue nnTepdepenHnm 1a3epHoro U3IydYeHHs Ha IBYX IIETSIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qivHbl CBETOBOUM BOJIHBI.

[Tony4yeHue crekTpa U3Iy4eHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIIUOHHOM
PELIETKH.

Pa3znesn 6. OcHOBBI cienMAILHON TeOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH — KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. lIpeoOGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHULIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE IPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYueHnnyeckuit SKCEPUMEHT, J1aOOPaTOPHBIE PA0OThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmelenus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbithl A. I'. CroneroBa. 3akoHbl ¢hoTodddexra. YpaBHEeHUE
OiinmreitHa 1t potodaddexra. «KpacHas rpanuna» porodddexra.

JlaBnenue cBeta (B YACTHOCTH, JaBJIGHME CBeTa Ha abOCOJIIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer [1. H.
JleOenena.

BonnoBbie cBolicTBa yactul. BonHbl ne bpoiins. JlnuHa BoiHb 1e bpound u
pasMmepsl 00JacTH JIOKAJIM3AlMU JABUXKYIIEWCsS dactunbl. KopmyckynspHO-
BOJTHOBOM ayanu3Mm. Jludpakius 31eKTPOHOB Ha KpUCTAJIJIaX.

Crneunduka n3mepenuii B Mukpomupe. COOTHOIICHHs] HEOoNpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOIUO/.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHemHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Cseroguo.

Conneynas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue GpoTopesncTopa.

N3mepenune nmocrosaaol [Imanka Ha ocHOBe HccienoBanus GoTodddexra.

NccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. Qu3uxka amoma.

OnpITEl MO HCCIENOBAHHMIO CTpOoeHUs aTtoma. [lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u normioieHue (OTOHOB MPHU MEPEX0/Ie aToMa
C OHOTO YPOBHSI DHEPIUU HA APYTOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHU4YeCKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sijapa. M30Tonsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHuE paJrOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EctecTBenHbl (hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOiaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozasl perucTpaly U UCCIIEIOBAHMS DIIEMEHTAPHBIX YACTHII.

OyHAaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNITOHBL.
[IpencraBnenue o CtangapTHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

O®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEprus.

EnunctBo przmdeckoit KapTUHBI MHpA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSAEPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

HccnenoBanne TpeKOB 4acTHIL (11O TOTOBBIM (hoTOrpadusim).

HccnenoBanne pagnoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3HKU IS OOBIACHEHUS MPHUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpOHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nnoro neba. Co3Be3gusi, sipKkue 3BE3NBI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTuBHOCTh. MIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIABHOM MOCJIEN0BATEILHOCTU. BHYTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'amaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku v kBazapbl. YEpHBIE OBIPBI B sSApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibioro B3peiBa. PenmnmkToBOE H3ITyUYEeHUE.

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnwoenus.

HaGmronenus 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TIJIa30M C HCHOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsT OTPEeeHHs TOJI0KEeHHsSI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/uss CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonennst B Tenmeckon JIyHBI, IUIaHET, TYMaHHOCTEH M 3BE3HBIX
CKOIUICHUHU.

Du3nYeCKU MPAKTHKYM.

Cnioco0b1 m3MepeHus: GU3NIECKUX BEIMYUH C UCIIOIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEIIbHBIE TTOTPEITHOCTH U3MEPEHUN (DU3UIECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp H3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

0O0o0maomee MOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (HPU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(du3znueckoi Teopuu, posib GU3NUECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 ¢u3MUeCcKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHaAmMuUA, C6A3AHHBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runore3a, (pU3MUecKas BEJIMYMHA, 3aKOH,
Teopus, HaAONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEeNb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEBHBIC TPUOOPHI, IUGPOBas Ta00paTOPHSI.

Mamemamuka: pelIEHUE CHCTEMBbl YpaBHEHHI. TpUroHOMETpUYeCcKHe
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO. BEKTOPBI M MX NPOEKUHUH HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBonHbie 3nMeMeHTapHBIX (QyHKIUN. [Ipu3Haku nogo0ust TPEYroJbHUKOB,
ompeiesIeHHe TUIONIaau TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »snextpuyeckue SIBICHHS B KUBOM MpUpPOE, KoJeOaTelbHbIC
OBWKEHHUS B JKMBOM TMPUPOJE, DKOJIOTMYECKHME PHUCKH TIpU MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXAIIIEH  Cpelbl,
yJIBTPa3ByKOBasi JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAsI CTPYKTYpa TBEPIBIX
TEJI, MEXaHM3Mbl OOpa30BaHMsS KPUCTAJUIMYECKONM pEHIETKH, CIEKTPaJbHBIN
aHaIN3.

I'eocpagpua: wmarnutHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEeKTpoABUraTeNlb SJKoOH, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JIMHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, paaap, paIuonpUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHAasl Oarapesi, CIyTHUKOBbIE
MIPUEMHHKHY, SIICPHAsA SJHEPTEeTUKA U DKOJIOTNYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAaThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOLECCE peanvu3alli OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKAAHCKOT0 BOCIIUTAHMS:

e CchOPMHUPOBAHHOCTh TPAXKJAHCKOW  MO3UIMHU  OOYYalOMIErocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYEITIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmiecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTEIbHOM
Opra”Hu3anuy;

e YMEHHE B3aWMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICEHHOCTHOE OTHOILIECHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTUXKECHUIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOYAS OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKOUN HAyKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun u peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €aMOOOpa3OBaHUIO B
00yacTH (GU3HKHU Ha TPOTSHKCHUH BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JEUCTBUU B OKPYXKAKOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOILIECCE
U3ydeHus (DU3UKH OCYIIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh NHIUBUAYAJIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETFHO ~ (OPMYJUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh e JIEeATEIHHOCTH, 3a/1aBaTh MapaMeTpbl M KPUTEPHH HX
TOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PacCMAaTPUBAEMBIX
bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU MOCIEACTBHUM IEITEITLHOCTH;
KOOPJWHUPOBATh W  BBIONHATH PpabOTy B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHOW TEPMHUHOJOTHEH, KITIOYCBHIMHU MOHATUSIMUA W METOJIAMU
bu3NYeCcCKON HAyKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BJIAJETh BHUJIAMHU JCSATEIBHOCTH IO TMOJYYCHUIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJIATh MPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3WpOBaTh 3ajady,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuUTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECCKH OICHUBATh MX JIOCTOBEPHOCTH, POTHO3MPOBATH H3MEHEHHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA 10 (U3MKE B TPAKTHUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJIQ/ICTh HABBIKAMHU MOJYy4YeHUsT MHPOpMalUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHMKOB PA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpEeACTBA HWH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTbl (PU3MUECKOTO COAEPKAHUS B Pa3IMYHBIX (hopmarax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILIEHWE Ha Yypokax (U3MKH U BO BHEYPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMaTh W UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHUKy U METOJIbI COBMECTHBIX ACHCTBUN C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI'0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
NEUCTBUH, pacnpeiesiTh POJU ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJA W KaXJOTrO yYaCTHHKAa KOMAHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh ~ MTO3HABATENBHYIO  JEATEIbHOCTh B
obrmacth (GU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyTHpoBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEAOUYTCHHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHNH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAHMIMH B 00JacTH
(¢U3HKHU, TOCTOSTHHO TOBHINIATH CBOW 0OpA30BaTENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTEJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLIEHMBATh PUCKUM U CBOEBPEMEHHO NPUHHUMATh PELICHUS IO HUX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OLTHOKH.

B mporecce A0CTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
buszuke Ui ypoBHS cpeAHero ooOimero o0pa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN UHTEJUICKT, IIpEATOoJIararomnii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAIFHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTh aJalTHPOBATHCA K
HMOIIMOHATBFHBIM W3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHUE K IOCTHXKEHHIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIIOCOOHOCTh TMOHUMATh AMOIIMOHAIHLHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAWBATh
OTHOMICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUIM:

MOHUMATh POJdb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
AKOJIOTHYECKOM, COIMANIbHOM M OSTUYECKOM cdepax AessTeIbHOCTU
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol Teopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3BMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pa3niuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (u3nyeckux Teln u
MPOIIECCOB (SIBJICHUI): WHEpIMadbHasg CUCTEMa OTCuY€Ta, abOCOIIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXEHHUE,
CBOOOJIHOE TmajeHue, alCoNTHO ymopyras jaedopmaius, aOCOIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi/,
OJTHOPOJTHOE DJICKTPUUYECKOE TOJIE;

paznuyath yCJIOBHS (TpaHUIbI, O0JacCTH) MNPUMEHUMOCTH (UZUIECKUX
3aKOHOB, IMMOHMMAaTh BCEOOIMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBl MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBIXKCHHsSI, (OpMYyJbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess ais CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUI ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKON
SHEPIuM, CBSI3b PabOThl CUJIBI C HW3MEHEHUEM MEXAaHUYECKOW SHEPruu,
yCIOBUSl paBHOBECUs TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCIHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHns MKT wu 3akoHBI MONEKYISIpHOW (UBUKU U
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KUHETHYECKOW 3HEPTrHEed TEIUIOBOTO JBHXEHHS W KOHLEHTpPALUEHd €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CPEIHENM KHWHETUYECKOU
SHEPryeu TEIJIOBOTO JBMIKCHMS €r0 YacCTHIl, CBSA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHE
MenneneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH



COXpaHEHMS HPHEPIHM B TEIJIOBBIX MPOIECCaxX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHHS
AIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJI, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MOJIEN, MPU ITOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe€ MPAKTUUECKHW BaKHBIE COOTHONIEHHMS: 3aKOHbI OMa IJid y4yacTka
Henu U JJIsi 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
SHEPrusi, MEXaHW4yecKasi JHEprusi, padora CWIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHUJIa TSIKECTH, CUJia YNPYroCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrus B3aMMOJICUCTBUA Tena ¢ 3emuiéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroul aedopmalid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOcoJIIoTHasl TemrepaTrypa Teja, pabora B TEPMOAMHAMUKE, BHYTPEHHSSI
SHEPrusl HJCAIHPHOTO OJHOATOMHOTO Trasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasl BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEmiIoBOIoO
JIBUTATEJS; DJIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTh AJEKTPUUYECKOTO TOJI,
HanpspKEHHOCTh TOJIST TOUEYHOT'O 3apsifla WM 3apsHKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUIMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABMIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, JJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMNPOTHBICHHUE Yy4yacTKa LIENH C IOCJIEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUIECKOrO MOJIA
KOHJICHCATOPa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JIBH)KEHUME 4YacTUIl BELIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAIWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALMS TEJl, IKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTr 0 MMPOBOJIHUKA;

IPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JeIaTh BEIBOIBI IO pe3yJIbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPECHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEIIOKEHHON THITOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce IMPEIIOKCHHOU
TUIIOTE3HI;

coOJr01aTh TIpaBMiIa 0€30MMaCHOTO TPY/a MPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DOKCIEpPHMEHTa, TpPAaKTHKymMa ©  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiath pacuy€THBIE 3aJa4d C SBHO 33JaHHOW W HESABHO 3aJJaHHOM
¢u3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolleld TpeOOBaHUAM 3ajayw,
NPUMCHATHL  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU KMCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTATBl W KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyYEHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUK U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTErPALMKA 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO
IIEMIOYKY PACcCy’KJIEHUH C OTIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECKHEC SBJICHUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
PUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3WYECKUMHU TMpOIecCaMu, C
MO3UIINH IKOJOTUIECKON OE30MaCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
MPUPOAOIIONB30BaHNN, & TAKKE€ PAa3yMHOM HCIIOB30BAHUU JOCTHKCHUM
HAyKd W TEXHOJOTUH IS JajdbHEHIIeTO pPa3BUTHUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iuyHble crocoObl padoThl ¢ MH(poOpMaluel (GUu3nIecKoro
ColepKaHUsl C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Y4eOHOU H
HAyYHO-TNOMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHMS U MHTEPIpPETALUN
uHbOpMALMK, TOJYYEHHOW U3 PA3NUYHBIX HCTOYHHUKOB, KPUTUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u N03HABaTEJIbHBIC YMEHUS
CaMOCTOSITEJIbHOTO ~ NPUOOpETeHMs] HOBBIX 3HAHUW B Mpolecce
BBIMIOJTHEHUS TPOCKTHBIX U y4EeOHO-UCCIEA0BATEIbCKUX padoT;

pabotaTh B TpyHIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIbHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBAaTHO OIEHWBATH BKJAJ KaXXIOTro W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBaEMOM TPOOIIEMBbI;

IPOSBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xonmy oOydenusst B 11 knacce mpenMeTHbIE pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKM B COBPEMEHHOW HAay4yHOW KapTHWHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICATEIIBHOCTH YEJIIOBEKa W  JAJIbHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIBbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIPHON W TPOTHOCTUYECKOW (GYHKIHMH (U3UIECKOW TEOpPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponb puzuvyeckoil Teopur B (HOPMHUPOBAHUU TMPEACTABICHHUA O
dusznueckor KapTUHE MHpaA, MECTO (U3UUECKOW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA MoAeleld (u3udeckux Ten U
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DJIIEKTPUYECKOE U OJHOPOJHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJICOaHUs, MAaTEMAaTHICCKUN MasSTHUK,
WJICATbHBIN TMPYXWHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WIACABHBIN
Kosie0aTeTbHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

pasziuyath yCJIOBUS (TpaHULbI, O0JACTH) NPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS M 3aKOHbl JJIEKTPOJUHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio  Jlenma, cBsa3p  DJC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  MOCTyJaThl  CHEHHAJIbHOH  TEOpUH
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI  KBaHTOBOM  (u3uKKM  (ypaBHeHHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod moctynatel bopa, npuHUUMI
COOTHOIIIEHUS HeomnpenenénHoctet ['eiizenOepra, 3akoHbI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUHU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SIBICHHS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MOJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, HHIYKLIUA
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIA CUJIAa CAMOMHIYKIMW, HHEPrus MAarHUTHOTO IOJIS
IPOBOAHMKA C TOKOM, PEISTUBUCTCKUM HMIYJIbC, TOJHAs JHEPrus,
SHEPrus TOKOS CBOOOJHOM 4YACTHUIBI, SHEPrUs W UMIYJIbC (OTOHA,
MacCOBO€ YUCJIIO U 3apAll AlIpa, SHEPTHsl CBSI3U S1pa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBMYECKUX  SIBJICHUM:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIAYKIUS, PE30HAHC, HHTEpPEepeHIINS
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOEC BHYTPEHHEE OTPaKCHHE,
dbotoanekTpuueckuii 3pdext (dotodaddexr), ampda- u Oera-pacrabl
anep, raMMa-u3lydeHue snuep, (Ppu3nyeckue MPHUHIMIBI CHEKTPATHHOTO
aHanu3a 1 paOoThI Jia3epa;

ONpENENATh HANpaBICHUE HWHAYKIMM MAarHUTHOTO MOJIA MPOBOJHHKA C
TOKOM, CUJIbl AMmIiepa u cuibl JIopeHua;

CTPOUTH M300pakeHUE, CO3aBaeMOe IJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PaCCUYUTHIBAThH €r0 XapaKTePUCTUKH,

OPUMEHATh OCHOBOIIOJAraIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBI JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX IMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAax, B MEXIaJaKTHUYECKOU
cpelie; NBUKEHHUS HeOECHBIX TeJl, SBOJIIOIINM 3BE3/1 U BeeneHHo;
IPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (DUKCHUPOBATh  pe3ynbTaThl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nueckux BEIMYMH B BHAE TIpaduKOB C Yy4E€TOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWH, JenaTh BBIBOABI IO  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEIbHBIC TMTOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHU;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: MIIAaHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTKCHIBATh METO/IBI TIOJTYUYCHUS HAYYHBIX aCTPOHOMHYECKHIX 3HAHUMH;
co0roIaTh TpaBmiia 6€30MacHOro TPyla MpU MPOBEACHUH HCCIeT0BAHUN
B pamMKax y4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ¢  y4eOHO-
MCCIIEJIOBATEILCKOM W TPOEKTHON JIEATEIBHOCTH C HWCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYIOBAHMUS;

pemars pacdy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3ndyeckoil MOJENBI0: HAa OCHOBAaHWW AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndYecKkue MOMENH, OTBEYAIOIIUE TPEOOBaHUSAM 3a7add, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJIB30BAaHMM MaT€MaTH4YEeCKUX METOJOB pEeLIeHHs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (PU3MKU, a TaKKe MHTErpalu 3HAHUN U3 JIPYruX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHe SBICHUS;

UCMOJIb30BaTh TEOPETUUYECKHE 3HAHMUA [UIsI OOBSICHEHUS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
Y TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOAMTH MPUMEPHl BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATh MOCJIEACTBUS OBITOBONM M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YeNIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU TPOLECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAaHUHM JTOCTHXKEHUU



HAYKA M TEXHOJNOTMWA JUI JAJbHEHIIETO Pa3BUTHSA YEIOBEYECKOIO
o0111ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalueil (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKH U TpPEeAbsBICHUS Y4eOHOU U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uH(opMaluK, TOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyl  HWHOpMalMiO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWW, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOopMaIy;

POSIBIISTH OpraHU3aIMOHHBIE | IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C MCIOJHEHHEM pa3IMYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACIISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHUBATh BKJAJ KaXKJIOTrO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TIPOOIEMBI;

IPOSIBJISATh MOTUBAIMIO K Oyayiiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIENUATIBHOCTAM (hU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUSI ITIPUPO/IBI
. bubnuoreka [JOK
1.1 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 Bubnmorexa [IOK
https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
2.3 CraTtuka TBEpIOTO Tea 5 1 Eubmorexa HOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHbBI COXpaHEHHUSI B MEXaHUKE 10 1 hitps://m.eds0o.ru/f16b68d7
Wroro no pazgeny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 hitps://m.cdsoo.ru/f16668d7
3.2 TepMmoauHamuka. TermioBsie MallIMHbI 20 1 bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
33 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




TepeX0 16l https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. QJIEKTPOJAUHAMUKA
4.1 DIEKTPUYECKOE TT0JIe 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4.2 IT i i 24
OCTORHHBIH STICKTPHACCIII TOK https:/m.edsoo.ru/f16b68d7
4.3 Toxu B pa3nu4HbIX cpeax 6 brbmmorexa [TOK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pazaen 5. PU3NYECKUMN MPAKTUKYM
5.1 Du3nIeCcKuil MPaKTUKYM 16 16 bubmorexa OK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
Pe3epBHOE BpeMst 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. DJIEKTPOJIUHAMUKA
1.1 MarunuTtHoe 1oJie 14 bubmmorera [OK
https://m.edsoo.ru/39859¢f1
1.2 DIeKTpOMarHuTHask UHIYKIUS 13 1 Bubnmorexa [IOK
https://m.eds00.1ru/39859¢f1
Hroro no pazneny 27
Pasznea 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnudeckue KojieOaHus 10 bubmorexa OK
https://m.edsoo.ru/39859f1
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 bubmorexa OK
https://m.edsoo.ru/39859f1
)3 MexaHW4ecKue U JIEKTPOMArHuTHHIC 10 1 bubnuoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
2.4 Onruka 25 1 bubmorera [JOK
https://m.edso00.ru/39859¢f1
Wroro no pazgeny 60

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edso00.ru/39859¢f1

Hroro no pazaeny




Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
' PHYCKYIIAD a4 https://m.edsoo.ru/39859f 1
bubmmoreka [{OK
4.2 (0)) 5
HsHka atoma https://m.edsoo.ru/39859¢f 1
43 @du3MKa aTOMHOTO $/Ipa U 3JIEMEHTapPHBIX 6 bubnuoreka [JOK
' YaCTHUI] https://m.edso0o0.ru/39859¢f1
Hroro no pazgeny 26

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMUU U aCTPOPU3UKU 12 Bubnmorexa [IOK
https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Paznen 6. ®U3HUYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
6.1 DH3MIECKIH MPAKTHKYM 16 16 https:/m.edsoo.ru/39859f1
Hroro mo pazgeny 16
Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHHUE
Cucremaruzanus 1 00o01eHne
71 MPEAMETHOTO COJIEP>KaHMs U OIbITa 14 bubnunoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edsoo.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Uroro no pazgeny 14
PesepBHOE Bpems 10 Bubmmorexa LIOK
https://m.edso0.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
| ®dusznka — pyHIaMeHTaJIbHas HayKa o | bubnnoreka [JOK
IIpUpo e https://m.edsoo.ru/1beef346
) Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6mmoreka [IOK
uccieI0BaHusl PU3NYECKUX SABJICHUN https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHUA B MPOILIECCE
3 no3HaHus npupoapl. Habmonenne u 1 Bubnmorexa [IOK
PHPOBL. A https:/m.edsoo.ru/34c4993 1
IKCIIEPUMEHT B (hH3HKE
4 Crioco6b1 u3MepeHus GPU3NIECKUX | bubnuoreka [JOK
BEIUYNH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
. bu6mmoreka [JOK
5 MOTPEITHOCTH U3MEPEHUN (PU3UIECKUX 1
https://m.edsoo.ru/7f18fda3
BEJINYUH
MopenupoBanue B ¢pusuke. Ponb u
6 MecTo (PHM3UKU B POPMUPOBAHUHT | bubnunoreka [JOK
COBPEMEHHOU HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU EATEIbHOCTH JIIOACH
Mexanuueckoe apumxenue. Cucrema
7 orcueta. OTHOCUTEIIHLHOCTD | bu6mmoreka [JOK
MEXaHMYECKOro ABWKeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHasl 3a/1a4ll MEXaHUKHU
8 Pannyc-BexkTop MarepuanbHOM TOUKH, 1 bubnunoreka [JOK




€T 0 MPOCKIMHU HA OCHU KOOpAMWHAT.

Tpaekropus. [lepemenienue. CKopocCTb.

Nx npoekiuu Ha 0OCH KOOpAWHAT

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

PaBHOMEpPHOE ITPAMONIMHENHOE
nekenue. ['paduueckoe onrcanue

bubmmoreka [{OK

9
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBIKECHUS

10 CrnoxeHue nepeMeIeHnii U CKOPOCTEH. bubnuoreka [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

1 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpssMonMHENHOE IBH>KEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduaeckoe onmcanme

. bu6mmoreka [IOK
12 MPSAMOJIMHEHHOTO IBUKEHUSI C
https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHUEM
CBoboaHoOe masieHre. Y CKopeHue

13 CBOOOIHOTO ITaJIEHUS. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSA OT https://m.edsoo.ru/f738109¢
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIEHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpuBosmueiinoe neuxenue. JBuxeHue
110 OKPYXHOCTH. YTJIOBas U JIMHEWHAas

bubnuoreka [JOK
15 ckopocts. [Iepuon u yacrora.
https://m.edsoo.ru/33196fbe
LleHTpoCTpeMUTENBHOE U MTOJHOE
YCKOPEHHUE
bubnunoreka [JOK
16 KonTponeHas paboTa o teme B

https://m.edsoo.ru/1242132¢




"Kuuemartuka"

IIepBblii 3ak0H HproTOHA.
NHepupnanpHble CUCTEMBI OTCYETA.

bubmmoreka [{OK

17 [IpuHnmn otHOCUTENBHOCTH ["anmnest. https://m.edsoo.ru/5a9%4a64
HewnnepunaneHbie cucTeMbl OTCUETA
13 Cuna. PaBHoielicTByIOIIIAs CUJa. bubnuoreka [JOK
Bropoit 3akon Herotona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopericteue Ten. Tpetnil 3aKoH bubnuoreka [JOK
Hprorona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3unuu cui. Pemenne
20 3a11)1aq1i{a Hp}I’/IHMSHeHI/Ie 3aKOHOB bubmorexa HOK
https://m.edsoo.ru/bdf997fb
HeroTona
3aKO0H BCEMHPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U Bubnmorexa [IOK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
2 Cuna TSKeCTH U YCKOPEHHE bubnuoreka [IOK
CBOOOIHOTO ITaCHUA https://m.edso00.ru/22757126
JIBukeHre HeOECHBIX Te U UX
3 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3AKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnuoreka [JOK
24 Cuna ynpyrocru. 3akoH I'yka. Bec tena hitps://m.edsoo.ru/0ac2cd84
Cuna tpenus. [Ipupona v Buabl cui bubnunoreka [JOK
25 TpeHus. [IBUKEHUE B KUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHIIbI COITPOTUBIICHUS CPE/IBI https://m.edsoo.ru/2cb29676
26 Hasnenue. ['mapocratnueckoe bubnuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOGCOTIOTHO TBEPIOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHo€ U BpalaTeabHOE bubmuoreka [IOK
JBIDKEHUE TBEPAOIO TeIa https://m.edsoo.ru/2b95d57e
)% MOMEHT CHJIbI OTHOCUTEIBHO OCH bubmmoreka [{OK
BpateHus. [lieqo cumbl https://m.edsoo.ru/653d3459
CrnosxeHune cuil, IPUIOKEHHBIX K
29 TBEpOMy Teny. LleHTp TsxecTu Tena. bubnnorexa [JOK
VYcnoBust paBHOBECUS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunasl paBHOBECHS
30 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/dclcaac0
a1 KonTponbHas pabota o teme bubnuoreka [IOK
"Munamuka. CtaTuka TBEpOTO Tena" https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuaabHON TOUYKH,
1 CHUCTEMBbI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKEHUU LEHTPA Macc
NMnynbC cUilbl 1 U3BMEHEHUE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHHUsI UMITYJIbCa. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE NBMXKEHUE
MoMeHT uMnysibca MaTepruaaIbHON
34 Touku. [IpencraBnenue o coxpaHeHuu bubnunoreka [JOK
MOMEHTA UMITYJIbCa B LIEHTPaJIbHbBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Pemenue 3azau https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MaJIOM U Ha KOHEYHOM bubnmuoreka [JOK

nepemeneHuu. ['padguueckoe

https://m.edso0.ru/913974c7




MpeCTaBICHUE PAOOTHI CHIIBIL.
MOIIHOCTD CHIIBI

Kunernueckas sneprus. Teopema 00

. bubnuoreka [JOK
37 W3MEHEHUU KHHETUYECKON SHEPTUHU
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToreHumanpHbIE U HETIOTEHIIMAIBHBIE
bubmmoreka [IOK
38 cuibl. [lotennuaneras saeprus. Bropas
https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst kocMuueckast CkopocTb. CBs3b
paboTHl HEMTOTEHITUATIBHBIX CUIT C
. bubmuorexa [JOK
39 W3MEHEHNEM MEXaHUYECKON YHEPTUU
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUU
VYupyrue u He 1€ CTOJIKHOBEHHUSI.
YT YHpYE . bu6mmoreka [IOK
40 VYpaBHenue bepHynnu s ueanbHOM
https://m.edsoo.ru/f30f43b6
KUJIKOCTH
A1 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [IOK
COXpaHEHUs B MexaHUKe" https://m.edsoo.ru/474e7cda
Pa3BuTue npenacraBieHuid o Ipupoie
bubnuoreka [JOK
42 Ter1oThl. OcHOBHBIE NoJI0keHUst MKT. 1
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe nBrkeHne
CrpoeHue ra3000pa3HbIX, )KUJIKUX U
bubnuoreka [JOK
43 TBEPJBIX TeN. XapaKTep IBUKECHUS U
. https://m.edsoo.ru/c44d02e2
B3aMMOJICIICTBUS YACTHULl BELIECTBA
Macca u pazMepsl MOJIEKYI (AaTOMOB).
P P ya( ) bubmuoreka [JOK
44 Komunuectso Berecta. IlocTostHHAs
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bubnunoreka [JOK




IIkana Lenscus

https://m.edso0.ru/0070d493

46 Pemenue 3amau bubmmorexa [IOK
https://m.edsoo.ru/1531abas
. bubnuorexa [JOK
47 WNneansueiii ras. I'a3oBble 3aKOHEI hitps://m.edsoo.ru/1deb2367
43 VYpaBHenue MenpaeneeBa-KnanerpoHa. bubnuorexa [JOK
Pemenue 3amau https://m.edsoo.ru/8d12¢328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UieaqbHOM rase ¢ bu6mmoreka [IOK
MOCTOSTHHEIM KOJIMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuueckoe npeacraBieHue
51 Mfog)poueccms: EISOTepMa, H30X0pa, buomorexa OK
https://m.edsoo.ru/1344327b
n3obapa
bu6mmoreka [IOK
32 Ocosroe ypasrenne MKT https://m.edsoo.ru/c8094721
53 Pemtenue 3amay bubmmorexa [OK
https://m.edsoo.ru/10265a05
CBs13b a0COTIOTHOM TeMIIEpaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 cpeaHel KUHETUYECKON dHepruei https://m.edsoo.ru/c38af875
MOCTYNATEIBbHOIO TEIJIOBOTO ABUKEHUS
€€ yacTull
55 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN bu6mmoreka [JOK
mo teMe "OcHoBelt MKT" https://m.edsoo.ru/09d12fd8
56 KonTtponsHas padota o Teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonHaMuueckas cuctemMa. 3aJlaHue bubnunoreka [JOK




BHEIIHUX ycnoBui uis T/l cucreMsl.
Buemnue 1 BHyTpeHHUE ITapaMeTpBl.
[Tapamerpsr T/] cuctemsl Kak cpeHue
3HAQ4YEHMS BEJIUYHH, OIIMCBHIBAIOIINX €€
Ha MUKPOCKOIIHYECKOM YPOBHE

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

HyneBoe Havano TepMoOIMHAMUKH.

bubmmoreka [{OK
58 CamonpowusBosibHas penakcarus T[] 1
https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Mojens ujiealibHOTO Ta3a B
59 TEPMOIMHAMUKE. Y CIIOBUS bubmorera [JOK
pMox 78 https://m.eds00.ru/29355001
MIPUMEHUMOCTH ITOW MOJIEIH
60 VYpaBuenue MenaeneeBa-Knanelipona u bubmuorexa [JOK
BBIpAKEHUE 11 BHYTPEHHEN SHEPrUn https://m.edsoo.ru/bal178d0
Bripaskenue st BHyTpeHHEN SHEPTrUn
61 OJHOATOMHOTO UJeaJILbHOIO rasa. bu6mmoreka [IOK
KBasucrarndyeckue u HeCTaTUUECKHE https://m.edsoo.ru/ac5caclS
MPOLECCHI
DneMeHTapHas padoTa B
2 TepMoArHAMUKe. Brruncienre paboTsl bubnuoreka [JOK
1o rpaduky mnpoiecca Ha pV- https://m.edsoo.ru/741d5738
JiarpaMme
Tennonepenada kak croco0® M3MEHEHUS
. bubmuoreka [JOK
63 BHyTpeHHei sHepruu T]] cucremsr 6e3
https://m.edsoo.ru/3d734561
COBEPILICHHS pabOThHI
64 KonBekuus, TenaonpoBOJHOCTb, bu6mmoreka [JOK
HU3IIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KoanuectBo Temnotsl. TenmmoéMKocTh bu6mmoreka [JOK

Tena. YaeabHas 1 MOJIIpHasA

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




TEIUIOEMKOCTH BellecTBa. Y AejibHas
TEIJIOTa CTOPAHUS TOTLJIMBA

66 Pacuér xonuuecTBa TEMOTHI ITPU bubnuorexa [JOK
TeIIonepenayde https://m.edsoo.ru/1dbSad4e
67 [TonsTHe 00 amuabaTHOM Tporecce. bubnuorexa [JOK
[IepBblii 3aKOH TEPMOJMHAMUKH https://m.edsoo.ru/d8098824
KonuuecTBo TemIoTe 1 paboTa Kak
. bubnuoreka [JOK
68 Mepbl U3MEHEHHUS] BHYTPEHHEN dHeprun
https://m.edsoo.ru/b047alcd
T/l cuctemsbl
BTtopoii 3ak0H TepMOIMHAMUKH IS
69 PaBHOBECHBIX M HEPAaBHOBECHBIX bubnuoreka [IOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
mamuH. KT https://m.edsoo.ru/2e945513
71 MaxkcumanbHoe 3Hauenne KITJ. Iukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bub OK
72 Pemrenue 3agau nomorexa L
https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIIEKThI
73 WCIIOJIb30BAHUS TEIIOBBIX JBUTATENECH. bubnunorexa [JOK
TennoBoe 3arpsi3HEHUE OKPYKaroLIei https://m.edsoo.ru/9867aaa7
cpenbl
bub K
74 Permrenue 3agau nommotexa [0
https://m.edsoo.ru/c8c70432
O06o001eHne u cucTeMaTu3anus 3HaHu’
| bu6mmoreka [JOK
75 o teme "Tepmoannamuka. Tenossie

MaIuaer"

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




KonTtposneHas paboTa o teme

bubmuoreka [JOK

76
"TepmoauHamuka. TernioBbie MaluHb" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS. But OK
HOINOT
77 Hcnapenue u kurieHue. Y aeibHas amorexa I
T —— https://m.edsoo.ru/6f8e¢6777
Hacebimennbie 1 HEHACHIIICHHBIE MTAPHI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH
Y JTaBJIEHUS HACBIIIIEHHOTO MMapa OT i OK
HOINOTEK:
78 TeMIIepaTypbl, UX HE3aBUCUMOCTb OT mnotexa [
06bEMa HACHIIEHHOTO Mapa https://m.edsoo.ru/f5¢17d02
3aBUCUMOCTD TEMITEPATyphl KATICHHS OT
JTABJICHUS B )KUIKOCTH
79 BraxxnocTts Bo3myxa. AGCOIIOTHAS U bubmuorexa [JOK
OTHOCHTEJIbHAS BIAYKHOCTh https://m.edsoo.ru/30ebbb79
80 Pemmenue 3agau bubmorexa LOK
https://m.edsoo.ru/18e95ff3
Trépnoe Teno. Kpucramnmyeckue u Bu6 OK
o HOIHOTEKA
81 amopdHbIe Tesa. AHU30TPOIIHS CBOMCTB 1
KpHCTAIIOB https://m.edsoo.ru/20a88a03
[InaBnenue U KpUCTATUIU3ALMSL. Bu6 OK
HOIHOTEKA
82 VnenpHasg TEIUI0TA IUIABJICHUS. 1
CyGumars https://m.edsoo.ru/6ee91e9f
Jlebopmaruu TBEPAOTO TEA.
bubnuoreka
83 Pactsoxkenue u cxxarue. Cnpur. Moayib httos://m.ed HO/IZ Laab10
o S://Mm.edsoo.ru/dalaa
HOwnra. Ilpenen ynpyrux nedopmanuii P
TennoBoe pacuIMpeHHe KUJIKOCTEN U Bu6 OK
.. HOINOTEKA
84 TBEPJBIX TEJN. AHTAPMOHU3M TEIJIOBBIX 1

KoJIeOaHU I qacTull BEICCTBA

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




[IpeobpazoBanue suepruu B (HazoBBIX

bubmuoreka [JOK

85
rnepexonax https://m.edsoo.ru/97a0672f

bubmmoreka [{OK

86 VYpaBHeHHE TEIIOBOTO OanaHca

PABHCHHE TEILIOBOT . https://m.edsoo.ru/ab1521fb
bubnuorexa [JOK

87 Pemrenue 3amau nomorexa I

https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

28 Kanunnspueie sapnenus. Jlapienue noma bubmmoreka [{OK
HCKPHUBJICHHON NTOBEPXHOCTHIO https://m.edsoo.ru/b42£1{97
*)unkoctu. @opmyna Jlannaca
O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN

89 1o Teme "ArperaTHble COCTOSTHUS Bubnmorexa [IOK

P ’ https://m.edsoo.ru/0b52575¢
BemecTa. Ma3oBble MEPEX0 /bl
KonTtponsHas padoTa o reme
" bubmuorexa [JOK

90 ArperaTHbl€ COCTOSTHUS BEIIECTBA.

" https://m.edsoo.ru/7dc2a739
®a3oBbIE IEPEXOIbI
DnekTpusanus Tei U €€ MpOosIBICHUS.

01 DIeKTpuyecKuil 3apsa. [IBa Buaa bubnuoreka [JOK
AJIEKTPUUECKUX 3apsiioB. [IpoBoagHUKY, https://m.edsoo.ru/1aff445f
JURJIEKTPUKHU U MTOJIYIIPOBOIHUKHU
DJIeMEHTapHbIN ANEKTPUUECKUHN 3apsijl.

bubnuoreka [JOK
92 3aKOH COXpaHEHUS AIEKTPUUECKOTO
https://m.edsoo.ru/f49afd24
3apsa

93 BzaumoperictBue 3apsiioB. Toueunbie bu6mmoreka [JOK
3apsasbl. 3akoH Kynona https://m.edsoo.ru/445b7746

bu6mmoreka [JOK

94 Permrenue 3agau https://m.edsoo.ru/6b87ec5a

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




Dnektpuyeckoe nose. Ero neiictBue Ha

bubmuoreka [JOK

95
DIIEKTPUUYECKUE 3apsabl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB MEKTPUYECKOTO TOJIS.

96 [Ipo6uerit 3apsia. JInnum bubnuorexa [JOK
HANPSKEHHOCTH DJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUUYECKOE T10J1€
[ToreHumanbHOCTH

bubmmoreka [{OK
97 ANEKTPOCTATUUECKOTO 1MoJsi. PasHOCTH
https://m.edsoo.ru/80021447
MOTEHIINAJIOB M HAMPSKEHUE
[TorenumansHas SHEpTUS 3apsiaa B
bu6moreka [IOK
98 aneKTpocTatuueckom mose. [lorenmman
https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJISI U
bu6moreka [IOK
99 Pa3HOCTH MOTEHIHAIOB IS
https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MOJIS

100 [TpunIMn cynepno3uiuu bubnuoreka [IOK
AIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4abe

bu6mmoreka [JOK

101 Pewrenue 3anau

8 https://m.eds00.ru/52582263

102 [Tosie Toueuynoro 3apsiga. [lose bubnuoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO 10

R bubmuoreka [JOK
103 00wrémy mmapa. [lone paBHOMEpHO
° . https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM MII0CKOCTH

104 IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
roJje. YciIoBUe PaBHOBECUS 3apsAI0B https://m.edsoo.ru/32405eab

105 JIMBIEKTPUKH U TIOTYIPOBOAHHUKH B bubnuoreka [IOK

QJICKTPOCTATUYCCKOM II0JIC

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




Konpnencarop. D1nekTpoéMKOCTh

bubmuoreka [JOK

106 KOHJIEHcaTopa. DIEKTPOEMKOCTh
https://m.edsoo.ru/845b4{73
MJIOCKOTO KOHJIEHCATOPa
107 [TapamiensHOE cOeTMHEHNE bubnuorexa [JOK
KOHJECHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBaTenbHOE COCAMHEHUE bubmmoreka [{OK
KOHJIEHCATOPOB https://m.edsoo.ru/1€992920
bubmmoreka [{OK
109 DHeprus 3apsHKEHHOT0 KOHEHcaTopa
https://m.edsoo.ru/73a34£18
bu6moreka [IOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBr>KeHre 3apsiKEHHOM YacTHUIIbI B bu6moreka [IOK
OJTHOPOJHOM JJIEKTPUUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH bubmuorexa [JOK
1o teme "DnexkTpuueckoe nose" https://m.edsoo.ru/5752603f
114 KonTtponbHas padoTa o treme bubnuoreka [JOK
"Dnexrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTossHHBIN TOK. Y CIOBUSA
bu6mmoreka [JOK
115 CYILLECTBOBAHUS IOCTOSHHOTO
https://m.edsoo.ru/233311b5
3NEKTPUYECKOTO TOKA
bub K
116 Hcrounuku toka. Hanpsbxenue u 3/1C uoamorexa O
https://m.edsoo.ru/0839al15
117 3akoH OMa AJ1s y4acTKa LETH. bubnuoreka [IOK
DNEKTPUUECKOE COITPOTUBIIEHHUE https://m.edsoo.ru/f14f251e
118 3aBHCHUMOCTB COITPOTUBIIEHUS bubnuoreka [IOK

OJHOPOJHOTO MPOBOAHUKA OT IO

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




JUIMHBI U TUI0IAaAU MOIMCPCUYHOTO
CCUCHUA

YaenpHOE COIMPOTUBJICHUEC BCIICCTBA.

bubmmoreka [{OK

119
Pemenne 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapauIeIbHOE, bubmmoreka [{OK
CMEIIaHHOE COEIUHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236£7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX bubnnorexa [JOK
uenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bubmmoreka [{OK
122 P
CHieHHe saat https:/m.eds00.ru/3881b469
123 PaGora snextpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Hxoyna —Jlenna https://m.edsoo.ru/a3605c5c¢
b K
124 Pemenue 3agau nomorexa O
https://m.edsoo.ru/6761bfOf
MOIIHOCTh 3JIEKTPUYECKOTO TOKA.
bu6mmoreka [IOK
125 TemnoBast MOIITHOCTh, BRIACIIEMAas Ha
https://m.edsoo.ru/99750a6f
pesucrope
126 Pemtenue 3amay Eubmorexa HOK
https://m.edsoo.ru/eb72fc24
127 OJIC 1 BHyTpEeHHEE CONTPOTUBIICHUE bubnuoreka [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 7151 IOJTHOM (3aMKHYTOM) bubnnorexa [JOK
AJIEKTPUYECKOHN LIeTH https://m.edsoo.ru/221{f40fb
bu6 K
129 Pemienue 3agag nommorexa O
https://m.edsoo.ru/3580b679
130 MOITHOCTh UCTOYHUKA TOKA bubmnorexa [IOK
https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikanune bubnunoreka [JOK




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

bubmuoreka [JOK
132 KonzeHcarop B 11enu NOCTOSHHOTO TOKa
https://m.edsoo.ru/35368f3e
b K
133 Pemenue 3amau nommorexa 110
https://m.edsoo.ru/4410cef0
134 Pemrenue 3amgau o reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau o reme "l[locTosTHHBIN bubmmoreka [IOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agag nmo teMme "TlocToSTHHBIN bu6mmoreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O060061eHre U cucTeMaTu3alus 3HaHu’
" N . bubmuorexa [JOK
137 1o Teme "[I0CTOSIHHBIN 3JIEKTPUYECKUN
" https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponsHas padoTa o reme bubnuoreka [IOK
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnekTpuyeckas NpoBOJUMOCTh
139 a3JIMYHBIX BEIIECTB. DIEKTPUUECKUI Bubmrorexa LIOK
P HHECTE. P https://m.eds0o.ru/da794295
TOK B MeTajiax. CBepXIIpoOBOAUMOCTD
DJIEKTPUYECKHUI TOK B paCTBOpax U
bu6mmoreka [JOK
140 pacIiuiaBax 3JeKTPOJIMTOB. 3aKOHBI
https://m.edsoo.ru/4b423491
@apanes 1S JIEKTPOIU3A
N bub K
141 DneKkTpuyeckuii Tok B razax. [lmazma uommorexa T10
https://m.eds00.ru/92d92{76
142 ONEKTpUUECKUI TOK B BaKyyMe. bubnuoreka [IOK
BakyymHble npuGopsl https://m.edsoo.ru/2E+160
143 DneKTpUUYECKUi TOK B bubnuoreka [IOK

MOJIYITPOBOAHHKAX

https://m.edsoo.ru/ab61c660




144

[TonynpoBoAHUKOBBIE TPUOOPHI

bubmuoreka [JOK
https://m.edso0.ru/83622200

145

PuU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HANIPSKEHUSI
B LIENIH IOCTOSTHHOTO TOKA MPY NOMOIIH
aHAJIOTOBBIX U U (PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ IIUPPOBOIL
naboparopueii no gusuke. [Ipumepst
n3MepeHus (U3NYECKUX BETUYUH MIPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYUKOB"

bubmmoreka [{OK
https://m.edsoo.ru/5643ea56

146

®u3NYEeCKU IPAKTUKYM IO TEME
"N3yueHne HepaBHOMEPHOTO JABWKEHUS
C LICJIBIO OIIPEIEJICHNUS] MTHOBEHHO N
ckopocTH"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue yCKoOpeHus pu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOU I1ocKocTH"
unu "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIKeHUN"

bu6mmoreka [JOK
https://m.edsoo.ru/6960b6ef

148

dusnueckuil NpakTUKYM 10 TeMe
"M3MepeHune ycKopeHHusi CBOOOHOTO
najgeHus" win "U3ydenue qBuKeHus
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

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

149

DuU3NYECKUH IPAKTUKYM I10 TEME
"N3ydyeHne JBUKEHUS Tea 110
OKPYXKHOCTH C IIOCTOSIHHOU I10 MOJTYJIIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514




ckopoctbio" uiu "HccnenoBanue
3aBHCHUMOCTH TepHOAa 0OpaieHus
KOHHUYCCKOI'O MasATHHUKA OT €Iro
napameTpon"

150

PuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue paBHOACHUCTBYIOMIEH CHJIIBI
MIpH IBKEHUU OpycKa M0 HAKIOHHOM
mockoctu" umu "IIpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHU JBUXKECHUS
Opycka 1o HaKJIOHHOM MIIOCKOCTH Ha
3aJJaHHOE€ PACCTOSHUE OT €r0 MacChl"

bubmmoreka [IOK
https://m.edsoo.ru/0b34db84

151

Pu3NYEeCKU IPAKTUKYM IO TEME
"HccmeqoBanne 3aBUCUMOCTH CHIT
YIOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
pPE3UHOBOM 00pasIie, OT Ux
nedopmarun” wim "M3yuenne
JIBUKEHUS] CUCTEMBI T, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
6moK"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhdumrieHTa TpeHus mno
BEITMYMHE YIII0BOr0 KOdhhuUIueHTa
3aBucumoctu Frp(N)" nam
"HccnenoBanue IBMKEHUsI OpycKa 1o
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
K03 dUIIMeHTOM TpeHHs" WK
"N3ydyeHne IBUKEHUS IPy3a HA Baly C
TpeHueM"

bubmuoreka [JOK
https://m.edsoo.ru/b83b1607

153

DuU3NYECKUN IIPAKTUKYM I10 TEME

bubnunoreka [JOK




"HccnenoBanue ycioBUi paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
Bpamenus" win "Koncrpyuposanue
KPOHIUTEHHOB U pacuéT Cuil yrpyroctu"
niu "M3ydeHnue ycToiunBoCTH
TBEPJOTrO TeJa, UMEIOLIETO II0IAb
onops!"

https://m.edsoo.ru/4a04£4{7

154

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena mno
TopMo3HOMY nyTu" unu "N3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHITBI
Tarn" win "CpaBHEHHE U3MEHEHUS
VMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nnu "HccnenoBaHue COXpaHeHUs
VMITyJIbCa TIPU YIIPYTOM
B3aumoaecTeun" uiu "M3mepenue
KMHETUYECKOM SHEPIuu Tella 1o
TOPMO3HOMY ITyTH"

bu6moreka [IOK
https://m.edsoo.ru/856fb28e

155

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne U30TepMHUUECKOTO Mpolecca
(peKOMeHJOBaHO HCIOJIb30BaHHE
nudposoii 1abopaTopun)" uiu
"N3yueHue u30XopHOro npouecca’ uiu
"N3ydenne nu3obapHOro mpoiecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSIHUA"

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

156

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemioéMKocT"
nnu "VccnenoBanue mpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61




OCTBIBaHHMS BellecTBa" HWiIn
"UccnenoBanue aquabdaTHOTO
nporiecca" unu "M3ydenue
B3aMMOCBSI3U YHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbl KUIIEHUS KUIKOCTEH"

157

@uU3NYECKUI IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCIIApEeHUs KUAKOCTEN" HIn
"N3mepenue yaenbHON TEIOThI
riaBsieHus apaa" win "M3ydenne
CBOWCTB HACBIIIEHHBIX TApOB" MU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl MapoB B
nomMenieHuu". smepenue

ko3 durmenTa moBEpXHOCTHOTO
HaTSKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6bl1a23b5

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne mpeBpaieHust SHEPruu
3apsHKEHHOTO KOHEHCATOPa B SHEPTHI0
W3JIyYEHHUS CBETOAMO A" WU
"N3yueHue npoTeKaHus TOKA B LIETIH,
coJieprKaliel KoHaeHcaTop' uim
"Pacnipenenenue pa3HOCTH
MMOTEHIINAJIOB (HAPSDKESHUS) TIPH
MOCJIEA0BATEILHOM COETMHEHUHN
KOHJIEHCAaTOpOB"

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

159

DuU3NYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue CMEIIaHHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98




COEJIMHEHUS PE3UCTOPOB" MU
"N3mepenue yaeabHOTro CONPOTHUBIIEHUS
npoBoHUKOB" nin "HccienoBanue
3aBHCHUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS JJTs1 JIaMITbl HaKaJIiBaHUs "

®uU3NYECKU IPAKTUKYM 110 TEME
"Habnronenue anexrponusa" uim
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
noHa" wnu "Mccnenosanue

bubmmoreka [{OK

160
3aBUCUMOCTH COIIPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" UIIN
"CHsTHE BOJIBT-aMIIEPHOU
XapaKTEepPUCTUKHU auoaa”
PesepBHEblil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
161 cUCTEMAaTH3alys 3HaHUH 110 TEME
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHEblil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
162 cUcTeMaTu3alys 3HaHUH 110 TEME
" " https://m.eds00.ru/3149956b
Jnnamuka
PesepBusblil ypok. O000IIIEHHE U
P P . bu6mmoreka [JOK
163 cucTeMaTu3alys 3HaHUH 10 TEME
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpJ0TO Tela
PesepBurlii ypok. O00011I€HIE U
P P . bubnuoreka [JOK
164 CHUCTEMATHU3AaIHA 3HAHUH 10 TEME
" " https://m.edsoo.ru/6¢0df9cc
3aKOHbBI COXpPAHEHHUS B MEXaHUKE
PesepBHsiit ypok. O6001IeHEe 1
165 cHUCTeMaTH3allusl 3HaHUM 110 TeMe bubnmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKOM
Teopun"

https://m.edsoo.ru/de148976




PesepBHsiit ypok. O600IIeHNE 1

. bubnmoreka [JOK
166 CHCTEMAaTU3alMs 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77cl
Tepmoaunamuka. TernnoBbie MalTuHBI
PesepBHeIit ypok. O600IICHNE 1
167 cCHCTEMaTH3alMs 3HaHUH 10 TeMe | bubmmoreka [{OK
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe Mepexo bl
PesepBHrlii ypok. O00011I€HIE U
P P . bubnuoreka [JOK
168 CHCTEMAaTU3alMs 3HAHUH 10 TeMe 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TOJIE
PesepBurrii ypok. O000111€HIE U
P P N bubmuorexa [JOK
169 CHCTEMAaTHu3alys 3HaHUU 10 TeME 1
" N N " https://m.edsoo.ru/3caebdal
[TocTosIHHBIIN TEKTPUUECKHI TOK
PesepBHEblil ypok. O000IIIEHNE U
P P o " bu6mmoreka [IOK
170 cucreMarusanys 3Haguil mo reme "Toku 1
" https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
BzanMmopeiicTBHe MOCTOSHHBIX
bubmmoreka [{OK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarunutHoe noJie. ['unoreza Ammnepa
BexTop MaranTHON WHAYKITAH.
P e Bu6mnorexa 1[OK
2 [IpuHIHN cyneprno3uuym MarHUTHBIX 1
. . https://m.edsoo.ru/4clabccb
nosei. JIMHUM MarHUuTHOM MHIYKIIUH
3 MarauTHO€ 10Jie MPOBOIHUKA C 1 bu6mmoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amrepa, €€ HapaBJIE€HUE U | bubnuoreka [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
buo OK
5 Pemtenue 3amay 1 nommorexa L
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. | bubnuoreka [JOK
DIEeKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, €€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON | bubmuoreka [JOK
YaCTULBI B OJHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
rnoJse
b K
8 Pemenue 3amau 1 nGmroTexa O
https://m.edsoo.ru/504e98c7
b K
9 PaGora cunel Jlopenia 1 nGmroTexa O

https://m.edsoo.ru/d518be4b




bubmuoreka [JOK

10 Pemenue 3anau
https://m.eds00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
bubmmoreka [{OK
11 deppoMarHeTuky, rnapa- u
https://m.edsoo.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOWCTBA
bubmmoreka [{OK
12 ¢dbeppomaruetukos. [Ipumenenune
https://m.edsoo.ru/0b58190a
(heppoMarHeTHKoB
13 Pemenue 3agau mo reme "MarautHoe bubmmoreka [{OK
mose" https://m.edsoo.ru/5b55¢307
14 Pemienne 3aga4 mo reme "MarauTHoe bu6moreka [IOK
mose" https://m.edsoo.ru/41c4ae8a
SIBneHue ANEKTPOMAarHUTHON
. bu6mmoreka [IOK
15 uHAyKIuu. [IoTok BEKTOpa MarHUTHOM
https://m.edsoo.ru/b3efalcl
WHIYKIIMU
bu6mmoreka [IOK
16 2]1C
JAC iy https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH bubnuoreka [JOK
QPapanes https://m.edsoo.ru/a6dec188
13 Buxpeoe anektpuueckoe noJie. Toku bubnuoreka [JOK
dyko https://m.edsoo.ru/15abel140
19 OJIC uHAYKUIMH B ABMXKYIIUXCS bubnnorexa [JOK
MIPOBOIHUKAX https://m.edsoo.ru/0235cc02
20 Permrenue 3agau Bubmiorexa OK
https://m.edsoo.ru/4dfda618
71 Tpasusio Jenma bu6mmoreka [JOK
https://m.edsoo.ru/bbc22726
22 WNupykruBHOCT. KaTymika bubnuoreka [IOK




HHAYKTUBHOCTHU B ICIIH IMTOCTOSAHHOI'O

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

TOKa
3 SAsnenue camounaykiuu. J/C bubmmoreka [{OK
CaMOMHIYKIUN https://m.edsoo.ru/7ee60ca8
4 DHeprusi MarHuTHOTO TIOJIS KaTYIIKU € bubnuorexa [JOK
TOKOM. DJIEKTPOMAarHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bubmmoreka [{OK
2 Petmerne sazat https://m.edsoo.ru/88£69d2b
26 O06o01enre U cucTeMaTu3arus bubnuorexa [JOK
3HaHUM N0 TeMe "DneKkTpoarHaMuKa' https://m.edsoo.ru/76484025
7 KonTponbHas pabota no teme bubnuoreka [IOK
"OnekTpoauHaMuka' https://m.edsoo.ru/8ae09b98
Konebarennuas cucreMa. CBoOOIHEIE
28 KoJsiebanus. ['apMoHnueckue buomorexa OK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTtnueckoe n JMHAMHUYECKOE bubmuorexa [JOK
onrcaHue KojaedaTeIbHbIX IBUKEHUN https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onvcanue. BoiBoa
WHAMHYECKOTO OIHCAHUS
30 lI“[apMOHI/I‘IeCKI/IX KOJICOaHUH U3 UX bubmmorexa [TOK
https://m.edsoo.ru/e3c¢99692
SHEPTreTHYECKOT0 ¥ KHHEMAaTHYECKOTO
OTIMCaHUS
31 Awmmunrynaa u $asa konebanui Bubmiorexa OK
https://m.edsoo.ru/7a0c439a
[Tepuron 1 yacToTa KoJIeOaHHIA.
3 [Tepro ManbIx cBOOOIHBIX bu6mmoreka [JOK

KoJIe0aHNil MAaTEMAaTHUECKOTO
MasTHUKa. [lepro cBoOOIHBIX

https://m.edsoo.ru/e0399319




KoJie0aHUN IPYKUHHOTO MasiTHUKA

3aryxaromue KojaeoaHusl.

bubmuoreka [JOK

33
Bemyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72¢93d09
34 ABTOKOICOAHUS bubmorexa HOK
https://m.edsoo.ru/6add2644
bubmmoreka [{OK
35 Pemrenne 3amau https://m.edsoo.ru/addeec7 1
https://m.edsoo.ru/756123c5
VYpok-koHpepenuus "MexaHnueckue
bubmmoreka [{OK
36 KoJieOaHus B My3bIKaJIbHBIX
o https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O06o01enre U cucTeMaTru3arus
37 3HaHU Mo TeMme "MexaHndeckue Bubnmorexa [IOK
" https://m.edsoo.ru/eb84182f
KojeOaHus
18 DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [IOK
KonebaTenpHbIM KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUIATYIbI
. bu6mmoreka [JOK
39 3apsia KOHJIEHCAaTopa ¢ aMILUIMTYy 101
https://m.edsoo.ru/093f9af1
CHJIBI TOKA B K0OJIeOaTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUU B bubnuoreka [JOK
HJIcaTbHOM K0JIe0aTeIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarouue 31eKTPOMarHuTHbIE
41 KOH}e/)gaHII;}lI Boin peHHBIe bubmmorexa [TOK
' YA https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIE KOJIeOaHus
IIepemeHnHsbli TOK. Pesucrop u
42 KOHJIEHCATOP B LIENIU [IEPEMEHHOIO bubmmorexa [TOK
a pBH p https://m.edsoo.ru/84836152
TOKa
43 Karyika nHIyKTUBHOCTH B LIENIU bubnuoreka [IOK




IIEPEMEHHOT0 TOKa

https://m.edsoo.ru/cfa307af

3axoH Oma Juis 31EeKTPUUYECKOM Lienn

bubmuoreka [JOK

44
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
. bubnuorexa [JOK
45 AMIUTUTYIHOE U JEHCTBYIOIIEE
https://m.edsoo.ru/lcac6cdc
3HAQYEHHE CHJIBI TOKA M HATPSHKEHUS
. bubnuorexa [JOK
46 Pe3oHaHc B anekTprueckoi nenu
https://m.edsoo.ru/087506df
b K
47 Pemenue 3amau nommorexa 110
https://m.edsoo.ru/al6836a4
W neanpHerif TpanchopMaTop.
panchopMaTop Bu6mnorexa 1[OK
48 [IpousBoacTBO, nepenaya u
o https://m.edsoo.ru/f97418ae
MOTPeOICHNE IINEKTPUIECKOI SHEPT U
DKOJIOTUYECKUE PUCKH TIPH
MPOU3BOJCTBE AJICKTPOIHEPTUH.
bu6mmoreka [IOK
49 KynbTypa ncnonszoBanus
. https://m.edsoo.ru/a6f74d93
3JIEKTPOSHEPTUHU B MOBCETHEBHOM
KH3HU
bu6 OK
50 Pemtenue 3amay nomorexa L
https://m.edsoo.ru/ee6677ed
bu6 OK
51 Permrenue 3agau nosmorexa L
https://m.edsoo.ru/7cab59{8
O00011IeHNE U CUCTEMATH3ALIMS
. " bubnnorexa [JOK
52 3HAHUM MO TeMe "DJIEKTPOMArHUTHBIE
" https://m.edsoo.ru/401024a9
KoJIeOaHMs
53 MexaHUYeCKHE BOJIHBI. bu6mmoreka [JOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJTH bubnmuoreka [JOK




https://m.edsoo.ru/d9ae1000

bubmuoreka [JOK
55 3ByK. XapaKTEepUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 WudpasByk u ynerpassyk. LllymoBoe bubnuorexa [JOK
3arpsi3HEHUE OKPYKaIOLIEH Cpeibl https://m.edsoo.ru/7380038f
bub OK
57 Pemenue 3amau nomotexa [
https://m.edsoo.ru/cfd918bf
53 ONeKTPOMarHUTHbIE BOJHBI. bubnuorexa [JOK
N3nydyenne 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHEprus MEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
CBoOICTBA DIIEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[Ixayia >1eKTpOMarHUTHBIX BOJIH.
bu6moreka [IOK
60 [IpuMeHeHne 3neKTPOMarHUTHBIX
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHUHMNBI pagnOCBA3U U
61 TeJeBUACHUS. Paqnookanmsi. bubmuorexa [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.edso0o.ru/9f96f1{8
OKpYKarolen cpeJibl
2 KonTtponbHas padoTa o teme bubnuoreka [JOK
"Konebanus u BosHbI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NPSAMOJIMHEHHOTO bubnnorexa [JOK
pacrpocTpaHeHus CBETA https://m.edsoo.1u/f9566406
Pewienue 3aga4 Ha mpuMEHeHUE
. bubmuoreka [JOK
64 3aKOHa IPSIMOJIMHEWHOTO
https://m.edsoo.ru/ea32d455
pacnpoCTpaHEeHHsI CBETa
65 Otpaxenue cera. [1nockoe 3epkaio. bubnunoreka [JOK
Cdepuueckoe 3epkaino https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOMIOTHBIN U bubnunoreka [JOK




OTHOCHUTEIbHEIN IOKa3aTelb
npenomieHus. [loiHOe BHyTpeHHEE
oTpakeHue. [IpenenbHblid yromn
MOJIHOTO BHYTPEHHETO OTPAXEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3ana4 Ha npuMeHEHUE

bubmmoreka [{OK

67 3aKOHOB OTpake eJIOMJIE
KOHOB OTPANCHHA 1 HPCAOMICHHA hitps://m.edso0.ru/49d830a9
cBeTa
Xon nyden B mpusmMe. Jlucnepeust
. bubnuoreka [JOK
68 cBeta. CIOXKHBIA coCcTaB OEJI0ro CBeTa.
https://m.edsoo.ru/d8elc3be
[Ber
69 JInnzel. DoKycHOE pacCTOSHHUE U bubnuorexa [JOK
ONTUYUECKAsA CUJIa JIUH3EI https://m.edsoo.ru/60441359
70 [TocTpoenue n3o0paxeHuil B TMH3aX U bubnuoreka [IOK
HUX CUCTEMaX. YBEIUUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 N300paKEHUI, HOJIYYaEMBIX C bubmmorexa ITOK
p > HOTIYH hitps://m.edsoo.ru/5a868£09
HOMOIIBIO JIMH3
72 I'na3 kak ontuyeckas cucteMa bubnmorera [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaesnst
. bu6mmoreka [JOK
73 MPUMEHUMOCTH I'€OMETPUUECKOI
https://m.edsoo.ru/cd174al10
OIITHKU
74 CkopocThb cBETa U METOBI €€ bubnnorexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75 HCIEPCHUS CBETA
A P https://m.edsoo.ru/lel 6¢cobe
b K
76 WnTepdepeniys ceera nomorexa LO

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




KorepeHTHbIE ICTOUHUKH. Y CIIOBHS

bubmuoreka [JOK
77 HaOJI0IeHUS] MAKCUMYMOB U
https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
b K
78 Pemrenue 3amau nommorexa 110
https://m.edsoo.ru/3061de2b
79 [Ipumenenue nateppepeHun bubmmorexa [OK
https://m.edsoo.ru/668edbc8
20 Tnpasus ceera bubnuorexa [JOK
https://m.edsoo.ru/12ed04b5
81 JudpakuroHHas pemeéTka. Y cioBue bubnuoreka [IOK
HaOJI0/IEHUS TJIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
82 Pemenue 3agau bubmorexa LOK
https://m.edsoo.ru/d58c411a
23 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBera https://m.eds00.ru/e9890fe9
bu6mmoreka [IOK
84 P
CUHICHHC 3aat https://m.edsoo.ru/c56c8158
bu6mmoreka [JOK
85 CBeTOBbI€ SIBJICHUS B IPUPO/IE
https://m.edsoo.ru/0b36363d
26 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HaHui no teme "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonTtponpHas padoTa o teme bubnnorexa [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLbl TPUMEHUMOCTH
28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
DIIEKTPOAMHAMHUKHN U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIbHOCTH
89 [ToctynaTel cnenraibHON TEOPUU bubnunoreka [JOK




OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05cb

IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeodpasoBanus Jlopenua.
VYcnoBue NIpU4UHHOCTH.

bubmmoreka [{OK

90
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyieHre BpeMEHH M COKpaIlleHre
JUTHHBI
01 DHEprusi ¥ UMIYJbC PETSITUBUCTCKOM bubnuoreka [JOK
YaCTUILIbI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTHEN U
. bubmuorexa [JOK
92 HMITYJIbCOM PEITUBUCTCKON YaCTHIIBI.
https://m.edsoo.ru/b6258ffa
DHeprus NoKost
bu6mmoreka [IOK
93 PaBHOBecHOE TeTUIOBOE M3ITyUYEHNE
https://m.edsoo.ru/f54035a5
94 3akoH cMmemeHus Buna bubmorexa LOK
https://m.edsoo.ru/1c5ff752
95 I'mnotesa M. [limanka o kBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprus U UMNyibc GpoToHa bubmorexa HOK
https://m.edsoo.ru/7fb307ec
97 dotorpdext. OnbiTer A. T'. bubnuoreka [JOK
CroneroBa. 3akoHbl hoTodhdhekTa https://m.edsoo.ru/8c68e5b9
YpaBHeHnue DUHIITEHHA J1sT
P " 8 " bubnuorexa [IOK
98 doTorddekra. "Kpacnas rpanuna
https://m.edsoo.ru/01ef4556
¢dorordpdexra
99 Jasnenue ceeta. OnbiThl [1. H. bubnmuoreka [JOK
JleOeneBa https://m.edso00.ru/64b4f966
100 BonHoBBIE CBOMCTBA YaCTHIL bubnuoreka [JOK




https://m.edsoo.ru/f59cfcec

Bounnsl e bpoiins. JlnuHa BOJIHBL 1€

bubmmoreka [{OK

101 Bpoiinis u pazmepsr o6sactTi
. https://m.edsoo.ru/5df8baf1
JIOKAJM3aIK JIBIKYIICHCS YaCTULIBI
b K
102 KopryckyssipHO-BOTHOBOM Tyann3m nonxotexa LO
https://m.edsoo.ru/8ccab62a
103 Judpakuus 37€eKTPOHOB Ha bubnuorexa [JOK
KpHucTajuiax https://m.edsoo.ru/30dbal8c
Crnennduka u3mMepeHui B MUKPOMUPE.
¢ P N P \,p bubmmoreka [{OK
104 CoOoTHOLIEHHS HEONTPEACIEHHOCTEN
. https://m.edsoo.ru/65783dec
I'eitzenbepra
105 Pemenue rpadguueckux 3amay Bubnmorexa [IOK
https://m.edsoo.ru/e70195bd
bu6mmoreka [IOK
106 P &
CUICHHE PaCHCTHHIX 33t https://m.edsoo.ru/ee9b3182
KonTtponbHas paboTa o Temam: Eu6 OK
107 "OcnoBbsl CTO", "KopnyckymnspHo- nommoreka L
. " https://m.edsoo.ru/c3de891a
BOJIHOBOM yaJIu3M
OMBITHI 110 UCCIIETOBAHUIO CTPOEHUS
bu6mmoreka [JOK
108 aroMa. [lmaneTapHas MoJieinb aroMa
https://m.edsoo.ru/312b750a
Pezepdopna
109 ITocrynater bopa bubmmorexa [TOK
https://m.edsoo.ru/404dfa9a
110 Bunsl ciektpoB. CriekTp ypoBHE#R bubnunoreka [JOK
DHEPrUM aTtoMa BOIOpoJa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYXKICHHOE bubnuoreka [IOK
HU3JIy4EHUE CBETA https://m.edsoo.ru/f945d85¢c
112 Jlazep bubnuoreka [IOK




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

113

Hyxnonnas mozeins siipa
I'eiizenOepra-MBanenko. 3apsn u
MaccOBOE YUCIIO sapa. M30TomEbL.
PannoakTuBHOCTB

bubmmoreka [{OK
https://m.edsoo.ru/34adaSde

114

3aKoH paJHoaKTUBHOTO pacraja.
CBoiicTBa HOHU3UPYIOIIETO
n3inydeHus. BousHue
PaavoaKTUBHOCTH HA KUBBIE
opranusmsl. [Jozumerpus

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

115

OHeprus CBs3U HyKJIOHOB B si/Ipe.
SAnepubie cunbl. JledekT Macchl siapa.
SAnepHblie peakuun. SAnepHeie
peakTopsl. [IpoGneMbl ynpaBiseMoro
TEPMOSIAEPHOTO CHUHTE3A.
DKOJIOTMYECKUE aCIEKThI PA3BUTHS
SAJIEPHOU SHEPTEeTUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff1758d0

116

MeTopl perucTpanuu u
HCCIIEI0OBAHUS DJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.
bapuoHbl, ME30HBI U JICNTOHBI.
[Ipencranenue o CtangapTHOM
MoJienu. KBapk-rimirooHHas Moaelb
aZpOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/lac08a5b

117

®duzuka 3a npenenamu CtaHgapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBo Qusnueckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026£d37

118

KonTposnpHas paboTa o teme




"KBanToBas ¢uzuka"

OTalbl Pa3BUTHA aCTPOHOMMUMU.

bubmuoreka [JOK

119
3HaueHue aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
120 00BSICHEHUS IPUPOIBI KOCMHYECKIX bubnuorexa [JOK
00BEKTOB. MeTO Il aCTPOHOMHYECKHIX https://m.edsoo.ru/39c44028
HCCIIEIOBAaHUI
CoBpeMeHHbBIE ONITHYECKUE
bubmmoreka [{OK
121 TEJIECKOIIbI, PAHOTEIIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpPOHOMHUS
Bun 38é3mH0ro HeOa. Co3Be3nus,
122 SIpPKUE 3BE3/0bI, INTAHETHI, X BUINMOE bubmmorexa [TOK
p ’ ’ A https://m.edsoo.ru/aac588eb
JIBYOKCHUE
Conneunas cucteMa. CoHIle.
bu6mmoreka [IOK
123 CoJiHeUHasi aKkTUBHOCTh. MICTOUHMK
. https://m.edsoo.ru/22748eb4
sHepruu CoJiHIA U 3BE3]T
3BE3/bI, UX OCHOBHEIE
bu6mmoreka [JOK
124 XapakTepucTUKU. Jlnarpamma
" . " https://m.eds00.ru/42169944
CIIEKTpaJIbHBIN KJIACC — CBETUMOCTh
. bu6mmoreka [JOK
125 3Be3 bl IIIaBHOM OCIEN0BATEILHOCTU
https://m.edsoo.ru/b3cb766¢
Buytpennee crpoenue 3BE31.
126 CoBpeMeHHbIE MTPEACTABICHUS O bubnnorexa [JOK
MPOUCXO0XKACHUHU U 3BoJIroIMK CoJIHIIa https://m.edsoo.ru/d09da494
1 3BE3/1. DTanbl )KU3HU 3BE3]
Muneunsiii [1yre — Hama I'anakTuka.
N bubnmuoreka [JOK
127 Tunel ranaktuk. YEpHble AbIPHI B

AApax rajlakTHUK

https://m.edsoo.ru/7cd10a0a




Bcenennas. Paciuupenue BeeneHHOMN.

128 3akon Xab6na. Teopus bombiioro bubmmorexa [IOK
https://m.edsoo.ru/3dbdf0d2
B3pbIBA. PENMKTOBOE U3TyUeHHE
129 MacmraGHast cTpykTypa Beenennoii. bubnuorexa [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
130 Hepeménneie npoOieMbl acTpOHOMUU bubmmorexa [TOK
https://m.edsoo.ru/d37d9ffe
@uU3NYECKU IPAKTUKYM I10 TEME
"MccnenoBanne MarHuTHOTO TIOJISI
MMOCTOSTHHBIX MarHUTOB'" HMIIH
131 "UccnenoBanue CBOMCTB bu6mmoreka [IOK
(dheppoMarHeTuKoB" WK https://m.edsoo.ru/67361aef
"UccneqoBanue IeUCTBUS
MOCTOSITHHOTO MAarHUTa Ha pamMKy C
TOKOM"
DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Ammepa’ uinum
132 "N3ydyeHue 3aBUCUMOCTH CHJIbI bubnuoreka [JOK
Amrepa OT CuJjIbl TOKa" Win https://m.edsoo.ru/fcae91e9
"OnpenenieHue MarHUTHOM MHYKIIUU
Ha OCHOBE U3MEPEHU CHIIbl AMriepa"
®u3NUEeCKUil IPAKTUKYM IO TEME
"UccneqoBanue IBICHUA
133 3JIEKTPOMArHUTHOW MHIYKIUU'" WIH https://m.edsoo.ru/c36658da
"Onpenenenyre MHAYKIMU BUXPEBOTO
MardHuTHOTO moJrs"
DuU3NYECKUN IIPAKTUKYM I10 TEME
134 "HcceqoBanue IBICHUS bubmmorexa [IOK

camounHaykuuu" win "COoopka Moienu

https://m.edsoo.ru/b8fb6391




JIEKTPOMArHUTHOTO reHeparopa”

135

®uU3NYEeCKUN IIPAKTUKYM 110 TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeO0aHUI HUTSHOTO U TIPYKUHHOTO
MasITHUKOB"

bubmmoreka [{OK
https://m.edsoo.ru/5d159d35

136

®uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBanue »HEPTUU B
MPYXKUHHOM MasiTHUKE"

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

137

@uU3NYECKUH IPAKTUKYM I10 TEME
"HccnenoBanue nepeMEHHOIO TOKa
yepes MocCiIeI0BaTeNIbHO COeTMHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3ucTop”
nin "HccnenoBanue paboTsl
HCTOYHUKOB CBETA B LICTIH
MepEeMEHHOTO TOKa"

bu6moreka [IOK
https://m.edsoo.ru/89dc2d90

138

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune mapameTpoB 3ByKOBOMU
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

139

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue nokazaresis npesioMICHH
crexina" unu "[lomyuenue
M300paKeHUs B CHCTEME U3 TIOCKOTO
3epKaja v JUH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

140

dusnueckuil NpakTUKyM 10 TeMe
"UccneqoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSA OT BEILECTBA
(Ha mpuMepe KUJKUX JIMH3)" WK
"N3mepeHne GOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JIUH3"

bu6mmoreka [JOK
https://m.edsoo.ru/b879fb3f




141

PuU3NYECKUH IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
uHTepGEPEHINH U TOJSIPU3AIIH
cBera"

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

142

PuU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U SJHEPTUU
PENATUBUCTCKUX YacTUll (110
(doTorpadusiM TpeKoB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM Ti0J1e)"

bubmmoreka [{OK
https://m.edsoo.ru/63756¢47

143

®u3NYeCKUi IPAKTUKYM IO TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe uccienoBanus Gororddexra"
niu "HccrenoBanne 3aBUCUMOCTH
CUJIBI TOKA YEPE3 CBETOJAUO] OT
HanpsHKeHus "

bu6moreka [IOK
https://m.edsoo.ru/eb916f82

144

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue cekTpa
pa3peKeHHOTO aTOMapHOT0 BOJAOPOIa
1 U3MEpPEeHHE OoCTOosIHHOM Prundepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

145

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paiiOaKTUBHOTO
(oHa ¢ ucnoyib30BaHUEM J03uMeTpa’
win "M3yuenue normuomieHus oera-
YacTHUIl aJTIOMUHUEM"

bubnuoreka [JOK
https://m.edsoo.ru/c3dabebe

146

du3HYECKUil MPAKTUKYM 10 TEME
"Habmrogenus 38€31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C
WCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHHUHN JJTs1 OTIPEICIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e




MOJIOKCHHSI HEOSCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro MoJtylapus u
sipkue 3BE361" wm "Habmrogenus B
teneckon JIyHbl, MIaHeT, TYMaHHOCTEH
Y 3BE3/IHBIX CKOTUICHUN"

O060011eHre U crucTeMaTu3anus
3HaHUH. Posib pu3KKM 1 acTpOHOMUM B

. . bubnuoreka [JOK
147 9KOHOMHYECKOH, TEXHOJIOTHYECKOU,
. . https://m.edsoo.ru/ad6ddeed
COLIMANIBHOM U ATUYECKOM cepax
NeATeIIbHOCTH YEIIOBEKA
O06o0meHNe U CHCTEMAaTH3aITHS
148 3HaHu#. Posib 1 MecTo QU3HKHU 1 bubmuorexa [JOK
aCTPOHOMHUHU B COBPEMEHHOW HAYUYHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O06o01enre U cucTeMaTru3arus
3HaHu#. Posib pusnueckoit Teopun B
OPMHUPOBAHHH MPECTABICHUHN O
(opap N P bu6mmoreka [JOK
149 (buznueckoi KapTUHE MUPA, MECTO
. https://m.edsoo.ru/e7d400f4
(bM3UYECcCKO KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOJIE
150 O00011IeHNE U CUCTEMATH3ALIMS bu6mmoreka [JOK
3HaHui nmo Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
151 O00011IeHNE U CUCTEMATH3ALMS bu6mmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
152 O06o01IeHre U cucTeMaTHU3aIus bubnmuoreka [JOK
3HaHui no Teme "J[uHamuka" https://m.edsoo.ru/2dfbafcs
153 O06o01IeHre U cucTeMaTu3arus bubmuoreka [JOK




3HaHu# no teme "Cratuka TBEpAOTO

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

Tena"
O000111eHNE Y CUCTEMATH3ALIIHS Eut6 OK
B HOINOTEKA
154 3HaHUN 110 TeMe "3aKOHbI COXpaHEHUs 1
" https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O00011IeHNE ¥ CUCTEMATH3ALIMS Bt OK
B HOINOTEKA
155 3gaHu# 110 TeMe "OCHOBEI ey 3 P
. ps://m.edsoo.ru/e ca
MOJIEKYJIIPHO-KMHETHYECKOM Teopun"
O00011IeHNe U CUCTEMATU3 AL Bt OK
B HOINOTEKA
156 3HaHuil o teme "TepmoanHaMuKa. 1
" https://m.edsoo.ru/c63{7¢10
TenmoBrle MaIIMHEI
O00011eHNEe U CUCTEMATU3 AL
157 3HaHUH N0 TeMe "ArperaTHbie bubmuorexa [JOK
cocTosHUS BelnlecTBa. Pa3oBEIe https://m.edsoo.ru/1d36b5b1
nepexomsr"
O00011IeHNE U CUCTEMATHU3ALIUS BuG 1OK
. HOIHOTEKA
158 3HAHUM MO TeMe "DIEKTPUIECKOE
" https://m.edsoo.ru/3bf0def9
moJje
O00011IeHNE U CUCTEMATH3AL[USI Eu6 1OK
. o HOIHnOTEKA
159 3HaHUU 110 TeMme "TlocTOosTHHBIN
. " https://m.edsoo.ru/71453ee6
ANEKTPUIECKUIN TOK
O00011IeHNE U CUCTEMATH3ALMS BuG OK
. nOInoTEKA
160 3HaHuM no Teme "TOoKU B pa3IMuHbIX H
" https://m.edsoo.ru/3d40077a
cpenax
161 OO6o01IeHre 1 cucTeMaTHU3aIMs bubnmuoreka [JOK
3HAHUU 10 TeMe "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
162 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK

CHCTeMaTHU3alus 3HaHUHN 0 TeMe

https://m.edsoo.ru/053e2248




"DJeKTpOMarHuTHAs UHIyKIus"

PesepBHsiit ypok. O600IIeHNE 1

bubmmoreka [{OK

163 CHCTEMATHU3AIINA 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/d6310bfd
Mexannueckue KoJieOaHnus
PesepsHeii ypok. O000menne u
P P . bubnuorexa [JOK
164 cucTeMaTu3alys 3HaHud 110 TEME 1
" " https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHBIE KOJIeOaHUs
PesepBubiit ypok. O60011eHNE 1
165 cUCTeMaTH3allus 3HaHUH 10 TeMe | bubmmoreka [{OK
"MexaHn4eCcKHe U dJIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurrii ypok. O000111€HIE 1
P P EII bubmuotexa [JOK
166 CHUCTEMATH3AIINA 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/52ad1603
Omnrtuka
PesepBurrii ypok. O00011I€HIE U
P P EII bu6mmoreka [IOK
167 cUCTEMAaTH3alys 3HaHUH 110 TEME 1
https://m.edsoo.ru/Sbeclc65
"OcuoBrl CTO"
PesepBurlii ypok. O00011I€HIE U
P P EH bu6mmoreka [JOK
168 cUcTeMaTu3alys 3HaHUH 110 TEME 1
" . " https://m.edsoo.ru/f7¢59d38
KopryckysipHO-BOJTHOBOM JTyalii3m
PesepBurblii ypok. O00011I€HIE U
P P ilI bubnuoreka [JOK
169 cucTeMaTu3alys 3HaHUH 110 TeEME 1
" " https://m.edsoo.ru/1f511654
du3uka aroma
PesepBuslit ypok. O600mIeHe 1
170 CHUCTeMaTH3allusl 3HaHUH 10 TeMe | bubnmuoreka [JOK
"®du3uKa aTOMHOTO pa U https://m.edso0.ru/905¢5ce0
3JIeMEHTapHbIX YyacTul"
OBIIEE KOJIMYECTBO YACOB I10 170 16




[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®dusuka. 10 knacc : yueOHUK 111 00111e00pa3oBatT. Opranu3anuii : 6a3oBbIil U
yray6:na. yposau / I'. 5. Msaxumies, b.b. bByxosues, H.H. Corckuii - M.:

IIpocsemenue, 2020

®dusmka. 11 knacc : yueOHUK 1151 00111e00pa3oBaT. opraHu3aiuii : 6a3oBbIi U
yray6i. ypoau / I'.5l. Msakumes, b.b. Byxosues, B.M. Uapyrun - M.:

IIpocsemenue, 2020

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bu6mmoreka IJOK
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