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HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha YypoBHE cpeaHero oOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHHUS
OCHOBHOW o0Opa3oBaTeiabHO mporpammel, mpeactaBieHHbx B ®I'OC COO, a
Takxke ¢ yu€roMm (enepanbHOi paboueil mporpammbl Bocriutanuss U KoHuenuu
npenoaaBaHus yueoHoro npeamera «Puszukay B 00pa3oBaTEIbHBIX OpraHU3AIUIX
Poccuiickoit  ®deneparnuu, — peaqu3ylOMMUX  OCHOBHBIE  00pa3oBaTelbHbBIC
POrpaMMBl.

[Tporpamma o (usuke onpeaensier 00sI3aTENBPHOE MPEIMETHOE COIEPKAHUE,
yCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEILHOCTh U3YYCHUSI TEM U Pa3J/IesiOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKK  y4eOHOro TMpOoIEecca, BO3PACTHBIX OCOOCHHOCTEH  O0yYaroluXcs.
[Iporpamma mo ¢usuke AaET NPEACTaBICHHE O LENAX, COJAEpkKaHUU, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTHUA OOYYAIOIIMXCA CpPEICTBAMU
yueOHoro npenMera «dusnkay Ha yriayOaEHHOM YpOBHE.

N3yuenne kypca ¢u3uku yriayOnEHHOTO YPOBHSI IO3BOJISIET pPEan30BaTh
3a7a4u podeccuoHaTIbHON OpPUEHTAIIMK, HAMPABJICHO Ha CO3/IaHME YCJIOBUU IS
MPOSIBJICHUST CBOMX HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
OOy4JaromIMMcsi, KOTOpbIE HEOOXOIMMBI IS TPOJODKEHHs OOpa3oBaHUsA B
opraHuzanusx NpodecCHOHATBLHOTO O0pa3oBaHUS MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIECIHATIBHOCTSIM.

B mporpaMmme 1o ¢usnke onpenensioTcs IUTAaHUPYEMbIE PE3YIbTaThl
OCBOCHUS Kypca (DM3UKU Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHMs: IMYHOCTHEIC,
MeTanpeIMeTHble, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe).  HaydHo-
METOAO0JIOTMYECKOH OCHOBOM JUIsi pa3pabOTKu TpeOOBaHUN K JIMUHOCTHBIM,
METanpeJMETHbIM M TMPEAMETHBIM pe3yJbTaTaM OOYyYaloIIUXCs, OCBOMBIIUX
nporpaMMmy 10 (GU3HMKE HA YpPOBHE CpeaHero oO0Iero ooOpa3oBaHHsS Ha
yrayOa€HHOM YPOBHE, SIBISIETCSI CUCTEMHO-IEITETLHOCTHBINA MTOAXO.

[Iporpamma no pu3uke BKIIOYAET:

IUTAHUPYEMBbIE PpPE3yJbTaThl OCBOCHHUS Kypca (U3MKH Ha YriayOJaEéHHOM
YPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTaThI M0 ToJjaM 00y4YCHHUS;

coliepkaHue yueOHoro npeamMera « Pu3ukay Mo rojaM o0ydeHus.

[Iporpamma mo ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
UCIIOJIb30BaHa YUUTENNSIMU (DU3HUKU ISl COCTABIICHUSI CBOUX PA0OUYUX MPOTrPaAMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYCCKYIO MHUITMATUBY YUUTEICH U
MPEAOCTABISET BO3MOXHOCTH IS peaju3allui  Pa3lIMyHbIX METOJANYECKUX
MOAXOAOB K TpenojaBaHui0 (Gpu3nkyu Ha YriayOJEHHOM YpOBHE IIPU YCJIOBUHU
coxpaHeHus1 00s3aTEIbHON YaCTH COJIep KaHUs Kypca.



dusnka Kak Hayka O Haubojee OOIIMUX 3aKOHAX MPHUPObI, BBICTYIAs B
KayecTBe y4eOHOro MpelMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. [IIKoabHBIN Kype GU3HKU — CUCTEMOOOpa3yIOMni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (U3UUECKUE 3aKOHbI
JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3ydaeMbIX XUMHUEH, Ouoiorue,
buzmueckorr reorpaduerd W acTpoHoMmmei. Mcmonb3oBaHWE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHWM ONpeAeuio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HDHEPreTHKd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, TOJIy4eHHUsI HOBBIX MaTEpPHUAJIOB C 3aJlaHHBIMU CBOMCTBamu. M3ydenue
(Gu3MKU BHOCUT OCHOBHOM BKJaJ B (OpPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTUHBI MHpa 0Oydaromerocs, B GopMHUpPOBAaHUE YMEHHUN MPUMEHITh HAYYHBIN
METO/I TTO3HAHUSI TIPU BHITIOJIHEHUH UMHU YUEOHBIX UCCIIEIOBAHUM.

B ocHoBy kypca pu3uku Ha ypoBHE CpeHEro o01ero oopa3oBaHus MOJI0XKEH
pAI uael, KOTOpbIe MOKHO PacCMaTpUBaTh KaK MPUHLHUIBI €T0 MOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBMM C HEM KypC SBISAETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPXKUT MaTepuaa U3 BCEX pa3enoB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUM C HeW MaTepual Kypca (HU3UKA
o0beUHEH BOKPYr (Qusnueckux Teopuil. Begymmm B Kypce sBiseTcs
dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUU, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzainus NpearnoyiaracT HUCIOJIb30BaHUE
TYMaHUTAPHOTO MOTEHIHAIa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BuTMEM OOILIECTBA, a TaKkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOJIEMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc buzuku yrinyOoa€HHOTO YpOBHS
IpeAnoiaraeT 3HaKOMCTBO C ITUPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMUYECKUX
IIPUIOKEHUM M3Yy4YEHHBIX TEOpUHM W 3aKOoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX TMPEACTABICHUM M COBPEMEHHbIE TEXHUYECKUE YCTPONCTBA, U
TEXHOJIOTUU.

Hoea Ikonocuzayuu peann3yeTcs TMOCPEIACTBOM BBEICHUS JJIEMEHTOB
Collep)KaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHHKH M TEXHOJOTHMN, a Takke 0O0CYXKICHHS
po0JIeM parioOHATBHOTO MPUPOIOTIONB30BAHUS U YKOJIOTHUECKO 0€30MMacHOCTH.

OcBoeHue coaepkaHus MPOrpaMmbl M0 GU3UKE JOJKHO OBITh MOCTPOCHO Ha
NPUHIMIAX CUCTEMHO-AEATENHHOCTHOTO Moaxonaa. Jns dusuku peanusanus 3TUX
NIPUHIIMIIOB 0a3UPyeTCsl HAa UCTIOIB30BAHUH CAMOCTOSATEIHLHOTO DKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIoIero ¢akropa ydeOHoro mporecca. s yramyOnéaHOro
YpPOBHSI — O3TO CHCTEMa CaMOCTOATEIbHOTO YYEHUUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIET0 (POHTAIbHBIC YYCHWYCCKHE OMBITHI TPH HM3YYEHUH HOBOTO
MaTepuaia, gaboparopHbie paboThl U paboThl pakTukyMa. [Ipu 3TOM BO3MOMKHBI
IBa cmocoba peanuzanuu  (GU3MUECKOrO0 TMpakTUKyma. B mepBom ciyuae
OPAKTUKYM npoBoauTcs aubo B koHue 10 m 11 kmaccoB, 1ub0 mocie nepBoro u
BTOPOr0 TMOJYTrOAMM B KaXJIOM M3 3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
NIPOBOJISITCSA B Tpolecce u3ydeHus: pazzgena (temsi). [Ipu stom mox pabotamu
NPaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE MCCIEeIOBaHNE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a O€3 TOIIaroBOM WHCTPYKIIUH.

B mporpamme mo ¢usuke cucreMa yYEHWYECKOTO OIKCIEPUMEHTA,
71a00paTOpHBIX padOT M MPAKTUKyMa TPECTaBleHA €IUHBIM IepedHeM. Brioop
TEMATUKH JUIA 3TUX BHJIOB YYCHHYCCKUX MPAKTHUYECKUX PaOOT OCYIIECTBIISAETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO Mpoliecca UCXO/sl U3 OCOOEHHOCTENH MOYPOUYHOTO
IUTAHUPOBAHUSA W OCHamleHusi kabuHera Qusuku. [Ipum sTOM oObecmeunBaeTcs
OBJIaJICHUE OOYYAIOMUMHCS YMEHUSMHU TPOBOAUTH TPSIMbIE M KOCBEHHBIE
U3MEPEHUs, WCCICNOBAHMS 3aBHCUMOCTEH (DM3UYCCKUX BEIMYUH W TMOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yHenseTcs pEHICHUI0 PacYETHBIX W Ka4eCTBEHHBIX
3amad. [Ipu >TOM mnst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCSA 3aa4d C SBHO
3aJlaHHOM W HESBHO 3aJIaHHOW (DU3UYECKOU MOJENbIO, TTO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOro pasjena Kypca, TaKk U
UHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HBIX pa3iesioB. J[Js KaueCTBEHHBIX 3a7a4
NPUOPUTETOM SIBJISIIOTCS 3aJaHus Ha OOBSICHEHHE/MpEACKa3aHue MPOTEKaHUs
(du3nyuecKuX SIBJICHUI W MPOILIECCOB B OKPYKAIOMIEH KU3HU, TpeOyrolue BbIOOpa
bu3znyuecKoi MOAENN JJIsl CUTYallMU MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO « wmarepuaibHO-
TEXHUYECKOMY OOECIEUECHHI0 Y4eOHOro mpolecca Kypc (Pu3MKd yriryOJaE€HHOro
YPOBHS Ha YPOBHE CPEIHEro 001ero oopazoBaHus JOMHKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabwHera. B kabuHere GU3MKH JTOJDKHO OBITH HE0oOXOauMOe
nabopaTopHOoe OOOpYAOBaHHWE MJIS BBIMOTHEHUS YKa3aHHBIX B TPOrpaMMe IO
(u3MKe YYEHMYECKUX OMNBITOB, JAOOPATOPHBIX pabOT M pabOT NpPaKTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIUIIOM MHHUMAJIBHOM JOCTAaTOYHOCTH W OOECIEYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, OMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlabopatopHoe 00OpymOBaHWE MJI YYEHWYECKUX MPAKTHUYECKUX paboT
dbopMupyeTcsl B BUAC TEMAaTHYCCKUX KOMILUICKTOB M O0ECIIEUYMBAETCS B pacuere



OJIHOTO KOMIUIEKTa Ha JByX oOyyaromuxcsi. TemaTuueckue KOMIUIEKTbI
1a060paToOpHOr0 O00OPY/IOBaHUS JODKHBI OBITH TMOCTPOCHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOPUIL.

OCHOBHBIMM LIEJIIMH U3y4€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

(GopMupoBaHUE HHTEpeca U CTPEMJICHHMsS OOYYarolMXCs K HaydYHOMY
U3YYEHUIO TMPUPOIBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHPOBAHUE
UCCJIEI0BATEIBCKOI0 OTHOIIEHUS K OKPY>KAKOLIUM SIBJICHUSIM;

(dopMupOBaHHE HAYyYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3Y4YEHHS OCHOB
CTPOEHUSI MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKU;

dbopMUpoOBaHUE YMEHUN OOBICHATH SIBICHUS C UCTIOIb30BaHUEM (U3HUECKUX
3HAHUU U HayYHBIX JOKa3aTEIbCTB;

dopMupoBaHuEe NPEACTABICHUNH O pPOMM (U3UKU [JIS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BuTHE IIPEACTABIICHUI 0 BO3MOKHBIX chepax Oynyiei
npoeCCUOHATIBHOW JESATENIbHOCTH, CBSI3aHHBIX C (U3UKOH, MOATrOTOBKA K
nanbHeieMy oOy4eHH!IO B 3TOM HANPaBJICHUH.

JlocTikeHue 3TuX 1eneld o0ecreurnBaeTcsl peueHueM CIeNyIoIUX 3a1ad B
npolecce u3ydeHust Kypca GU3NKu Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus:

NPUOOPETEHNE CUCTEMBI 3HAHUM 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (PU3UKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HKY U 3IEMEHTHI aCTPOPU3UKHU;

dbopMUpOBaHUE YMEHUI TPUMEHSTh TEOPETUUECKUE 3HAHUS I O0BSICHEHUS
¢u3nyeckux SBICHUN B MPHUPOAE M ISl HPUHATUS NPAKTHUECKUX DPEUICHUH B
MOBCEITHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pa3IUYHbIX 337a4 C SBHO 3aJaHHOU
busznueckoil MOJENbI0, 3a/lay, MOAPAa3yMEBAIOIIMX CAMOCTOATENbHOE CO3/IaHHe
¢u3nyeckoil MonaenH, aaeKBaTHON YCIOBUAM 3aJadd, B TOM 4YHCIE 3a]ad
WHKEHEPHOI'0 XapaKTepa;

NOHMMaHUEe (PU3NYECKUX OCHOB M TMPUHLMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTMYECKHUX MPOLECCOB, X BIUSHHS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJAaMH CAMOCTOSITEIBHOIO IUIAHUPOBAHMS W IPOBEACHUS
(u3NUEeCKNMX OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHpeTanud  MUHOOpMaIu,
OIpEJIENICHNS] JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

CO3/IaHUE YCJIOBUM UL PAa3BUTHUS YMEHUW NPOEKTHO-HCCIEN0BATEINBCKOM,
TBOPYECKOM JEATEIbHOCTH;



pa3BuTHE HHTEpeca K chepam mpodecCHOHATBHON eATEIbHOCTH, CBA3aHHOM
¢ (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIN YpPOBEHb
u3ydeHuss ydeOHoro mpeamera «du3mka» Ha ypPOBHE CpEIHEr0 OOIIero
oOpa3oBaHusi BbIOMpaeTcss OO0YYalOUUMUCS, I[UIAHUPYIOIUMHU MPOAOHKEHUE
00pa30BaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yrimyOnEHHBIN yPOBEHB) HA YPOBHE CPEIHETO OOIIETo
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 yacoB (5 4yacoB B HENETIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEZIEIIO).

[Ipennaraempiii B mporpamMmme 1o (U3MKE TMEepeueHb JTabopaTOPHBIX U
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYHTENb JENIaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHIYATBHBIX
O0COOCHHOCTEH 00yJarOIUXCHl.



COIEPKAHUE OBYUEHUA
10 KIIACC

Pa3nen 1. Hay4nblili MeTO MO3HAHMS NPUPO/BI.

®dusnka — ¢pyHAaMeHTalbHas Hayka o npupoje. Hayunsiii MeTo/1 Mo3HaHUS U
METOJIbI UCCIICIOBAHNS (PHU3NIECKUX SBICHUH.

OKCIIEpUMEHT W TEOpHusl B Mpolecce IMOo3HaHusi npuponbl. Habmronenue u
AKCIIEPUMEHT B (pU3HKe.

CnocoObl  m3MepeHust (GU3MUECKUMX BEIMYMH (AHAJOTOBbIE M IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocTrt  w3Mepenmii  (pu3mdeckux  BenmuuuH  (abcomtoTHas U
OTHOCUTEJIbHA).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
aOCOIOTHO TBEPAOE TENO, WACAIbHAS KHUAKOCTh, HWACAIBHBIA Ta3, TOYCUHBIN
3apan). ['unoreza. ®u3nyeckuii 3aKOH, rPaHULbl €r0 MPUMEHUMOCTH. Pu3znueckas
Teopus.

Ponb u mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAy4YHON KapTHHBI
MUpa, B MPAKTUYECKON NEATEIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3Mepenue cwibl TOKa W HaNpsOKEHUST B IIEMM TMOCTOSHHOTO TOKa TMPH
MOMOIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ u(poBol adoparopueiit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3MYECKUX BEIMUMH MPU MOMOITY KOMIBIOTEPHBIX TaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKCHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yu MEXaHUKHU.

Pannyc-BekTop MaTepuaibHOW TOYKH, €ro MPOEKIMU HAa OCHU CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpeaHSIsI CKOPOCTb, MIHOBEHHasi CKOpPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOEKIIMU Ha OCU CHCTEMBbI KOOPIWHAT.
CroxeHue nepeMelieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHHE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTU, YCKOPEHUS W MyTH MaTepPUATbHON TOYKH OT BPEMEHH M MX
rpaduKH.

CBobOomHoe majeHue. YCKOpEeHHEe CBOOOAHOrO majacHus. J[BmkeHue Tena,
OpOIIEHHOTr0 MO YIVIOM K TOPHU30HTY. 3aBHUCUMOCTH KOOpPJHUHAT, CKOPOCTHU U
YCKOpPEHHUS MaTepUaIbHON TOYKHU OT BPEMEHU U UX TPaPUKH.



KpuBonuueiiHoe  ABWkeHWE.  [[BUKEHHE  MaTepUAIBHOM  TOYKH IO
OKPY)KHOCTH. YTJIOBas M JMHEWHas CKOpocTh. Ilepmom m yacrtora oOpaiieHwus.
LlenTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTeIbHOE (TaHTCHIIMAIBHOE) 1 TOJHOE
YCKOPEHUE MATEPUATILHOM TOUYKHU.

TexHuueckue YCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: CHUIAOMETP,
JIBW)KEHHWE CHApSJIOB, ILIEMHBIE, IIecTepEHYaThle M PEMEHHBIE Iepelayu,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

Cnoco0bI HCCIIeTOBaHUS JIBHKCHUIA.

Nnmroctpanus npeaeabHoro nepexojia i usMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYX€E U B Pa3peKEHHOM IMPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tema, OPOIMIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hanpagnenue ckopocTyl Ipu ABMKEHUHU 110 OKPY>KHOCTH.

[IpeoOpazoBaHme YriioBOM CKOPOCTH B PEAYKTODPE.

CpaBHeHHME TIyTEW, TPACKTOPUN, CKOPOCTEH ABHXKEHHS OJHOTO M TOTO XK€
TeJa B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit 3kcnepumenm, nadopamopuvie padbomul, NPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBMXKEHHUS C IICJIbIO OINPEESICHUS MTHOBEHHOU
CKOpOCTH.

N3Mmepenue yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHYKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH ITIYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM
JIBMYKEHUH.

N3mepenue YCKOpEHUS cBOOOIHOTO MaJIcHUs (pexoMeHI0BaHO
UCITIOJIb30BaHue IU(POBOI 1a00paTOpun).

N3yuenne nBuxkeHUs Tena, OpOIIEHHOro Tropu3oHTalbHO. [IpoBepka
TUNIOTE3bl O TPSMOM MPOMOPIUOHAIBHOW 3aBUCUMOCTH MEXIY NaJIbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTBIO TEa.

N3ydeHnne IBWXKEHUSI Tejla IO OKPY)KHOCTU C TIOCTOSSHHOM IO MOJYIIIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH Mepuoja OoOpallleHus] KOHUYECKOr0 MasiTHUKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



ITepBeii 3axkoH Hprorona. MuepuumanbHble cucrembl orcuéra. IIpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble cUCTEMBI OTCUYETA (ONpENEICHUE,
IPUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unmu Cuil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. OKBHUBAJIEHTHOCTh TI'PABUTALMOHHOW H
WHEPTHON MacCCHI.

Cunia TskKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCThIO IUIAHETHl W OT reorpaguueckod MmuUpoThl. JIBUXKEHUE
HeOECHBIX TeJl U MX CyTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akon ['yka. Bec Tena. Bec Ttena, nBumxyiierocs ¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHUs CKOJBXKEHUS U CUla TPEHHS
nokosa. Koadouinument tpenus. Cuna CONpOTHBICHUS MNpPH JBIKEHUH Tela B
XKUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratuueckoe nasienue. Cuita Apxumena.

TexHudyeckue yCTPOWCTBA M TEXHOJIOIMYECKHUE IPOLECCHI: MOMIIUITHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

Habumronenue aBu>XKeHUs TeNl B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IprHIMT OTHOCHUTEBHOCTH.

Kayenne aByX IWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEJIBHO HEMHEPLUAIbHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIOIIEH  NPWIOKEHHBIX K TEIy CHUI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLUAIBHON CHCTEME OTCUETA.

PaBeHCTBO cHl, BOSHUKAOIIMX B PE3YIbTATE B3aUMOCUCTBUS TEI.

N3mepenne Mace 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U TAJACHUU.

IlenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepeHne paBHOAEHCTBYIOLIEH CUJI NIPU JABMKEHUH OpyCKa IO HAKJIOHHOM
IUIOCKOCTH.

[IpoBepka TUIIOTE3BI O HE3aBUCHUMOCTH BpPEMEHHM [JBWXKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCBhl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

N3ydeHne nBWKEHUS CUCTEMBI TEIl, CBSI3AHHBIX HUTBHIO, NIEPEKUHYTOU Yepes
JErKUid OJIOK.

N3mepenue koddduiiieHTa TpeHUsI MO BEIWYUHE YIIIOBOro Koddduimenrta
3aBucuMOocTH Frp(N).

UccnenoBanne nBrkeHnus Opycka MO HAKIOHHOHN TUIOCKOCTH C MEPEMEHHBIM
KO3 (PUIIMEHTOM TPEHUS.

N3ydenune nBuxkeHMs rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAOE Teno. IlocTymaTenbHOEe W BpalllaTeIbHOE JABUYKEHUE
TBEPAOro Tena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpalleHus. Ilimedo cuibl.
CroxeHue cuil, TPUWIOKEHHBIX K TBEpoMy Teny. LleHTp TshkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3INuHOE PAaBHOBECHE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHl: KPOHIITEWH,
CTPOUTEIIbHBIN KpPaH, PeIIETUaThle KOHCTPYKIIUU.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bune! paBHOBecus.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npaKkmuKkym.

UccnenoBanne yciaoBUMl paBHOBECHUS TBEPAOrO TeJld, HMEIOLIETO OCh
BpAILICHUSL.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3yueHnne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3axonvl coxpaneHus 8 Mexanuke.

Nmnynec MaTepuanbHOM TOYKH, CHCTEMBI MaTEpHAIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBH>)KEHUU LIEHTPa Macc.

NmMnynbe cuiibl 1 NBMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnyibca MaTepualibHOW TOUkHW. [IpencraBiieHHE O COXpaHEHUH
MOMEHTa UMITYJIbCA B EHTPAIbHBIX MOJIAX.

Pabora cuiael Ha MajgoM M Ha KOHEUYHOM IepeMemieHuH. [paduyeckoe
npe/iCTaBlIeHuE PabOThI CHJIIBI.

MOoOIIHOCTb CHIIBI.

Kunernueckass sHeprusi MaTepuasibHOW TOUKU. Teopema 00 HU3MEHEHUH
KUHETUYECKOW SJHEPTUU MATEPUATBHONU TOYKH.



[loreHunanbHbple W HENMOTEHUMANbHblE cUibl. [loTeHUManbHasE SHEPrus.
[ToreHuuanbHast SHEPrus ynpyro aeopmupoBaHHOW npyxuHbl. [loTeHIManbHas
JHEpPIus Tella B OJHOPOJHOM TIPaBUTALMOHHOM Iose. [loreHnumanbHas dHeprus
TeNa B IPAaBUTALMOHHOM I10JI€ OJTHOPOJHOrO Iapa (BHYTpU U BHe mapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThs KOCMUYECKask CKOPOCTb.

CBsi3p paboThl HENOTEHUHUAIbHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOU
SHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPT UH.

Yrpyrue u HEynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyun I HWACATbHOM KUIKOCTH KaK CIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU SHEPIUH.

TexHu4yeckue yCTpOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, NPYXKUHHBIM MUCTOJIET, THPOCKON, (PUrypHOE KaTaHue Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTnBHOE nBMXEHNE.

N3MepeHne MOLHOCTU CUJIBI.

M3MmeHeHne sHepruu Tena Mpyu COBEPILIEHUHU pabOThI.

B3anMHble NpeBpallieHHs] KMHETHYECKOM M TNOTEHIHMAIBHOM JHEPrUd IIPHU
JNEUCTBUU Ha TEJNO CHUJIBI TSYKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOAHOM Na/ICHUN.

Yuenuueckuit saxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenne nMmmysbca Tenna o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJAENIU 3JIEKTPOMOOWIISE M MOILIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccnenoBanne COXpaHEHMs UMITYJIbCA IIPU YIIPYTOM B3aUMOZECHCTBHM.

N3mepenne KHUHETUYECKOU YJHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHME W3MEHEHUS MTOTEHLUAIbHONW YHEPIUM MPYKUHBI C pabOTOM CHUJIIbI
TPEHUS.

Omnpenenenue padOThl CWIIBI TPEHHUS NPH JIBWXKEHHHM Tella 10 HAKJIOHHOM
IJIOCKOCTH.

Paznen 3. MosekyasipHast Gu3nKa U TEPMOAMHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TOJNOXEHUS MOJIEKYyJsipHO-KMHeTndeckorn Tteopuun (MKT), ux
onbiTHOe obOocHoBaHue. Juddysus. bpoyHoBckoe paBmxeHue. Xapakrep
IBWKECHMS M B3aMMOJECHCTBMS 4YacCTHIl BellecTBa. Monenu CTpoeHus rasos,
KHUJIKOCTEH U TBEPIABIX TE€T U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATHX



moneneil. Macca u pasmepbl Moisiekyn (aromoB). KomuuecTBo BelecTBa.
[TocrosiHHass ABoraapo.

TermoBoe paBHOBecue. Temrmeparypa u crocoObl e€ u3Mmepenus. lllkana
temrieparyp Llenscus.

Mogenb UeabHOTO ra3a B MOJEKYJIIPHO-KUHETUYECKON TEOPUU: YACTHIIBI
rasa JBWXKYTCSI XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamnelipona. AOcomoTHAs
Temrieparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M30ompoiiecchl B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MpEe/ICTaBIIEHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBsi3pb  MeEXIy JaBJICHUEM M CpPEAHE  KUHETUYECKOW  DSHeprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBUKEHHUS MOJIEKYJ HJI€aIbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH HI€aTbHOTO T'a3a).

CBsi3b a0CONIOTHOM TeMITEpaTyphl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEN MOCTYIATENBHOTO TEIIIOBOIO IBMKECHUS €€ YaCTHIL.

TexHu4yeckrue yCTPOWCTBA M TEXHOJOTHMYECKHUE IMPOLECCHI: TEPMOMETP,
O6apomeTp, MoydyeHue HaHOMATEepPUaJoB.

Jemoncmpayuu.

Mogenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopenb OpOyHOBCKOTO ABUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOT'O JIBUKEHUS.

Huddy3us xugkocTen.

Mogens onbita llTepHa.

[IputsxeHne MONIEKyI.

Mogenu KpUCTAUUIMYECKUX PEIIETOK.

HaGmronenue u rccienoBanue U30MpoIecCoB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

UccnenoBanne mpoliecca yCTAHOBJIECHUS TEIUIOBOTO PABHOBECUSA IPHU
TEIJI000MEHE MEXy TOpsYei U XOJIOAHOM BOJION.

N3yuenne H30TEPMUUECKOTO Ipolrecca (PEeKOMEHJOBAHO HMCIOJIb30BaAHUE
uudpoBoi 1adopaTopun).

N3yueHnne n30X0pHOro mnpouecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUH IS
TEPMOJUHAMHUYECKOW CUCTEMBI. BHEIIHME U BHYTpeHHUE apaMeTpsol. [lapamerpsl
TEPMOJIUHAMHUYECKOW CUCTEMBbI KAK CPEIHHE 3HAYEHUsI BEIIWYMH, OMUCHIBAOIINX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



Hynesoe Hauaio TepMmoauHamuku. (CaMoOnpou3BOJIbHAsA — pelaKcaius
TEPMOANHAMUYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mogens uaeabHOrO ra3a B TEPMOJMHAMHUKE — CHCTEMA YPaBHECHUI:
ypaBHeHne MenneneeBa—KianeipoHa M BbIpaXKEHUE JJIsI BHYTPEHHEN JHEPTHUU.
VYciioBUSE TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kas KOHIEHTPAIMS YACTHUIL], BHICOKHE
TeMIeparypsl. BeipakeHue Uil BHyTPEHHEW YHEPIUM OJHOATOMHOIO HJIEATBHOrO
rasa.

KBazucratnueckue u HECTaTUUYECKHUE TIPOLIECCHI.

DOneMeHTapHas paboTa B TepMoAMHaMuKe. Beruncienue paboTsl o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  crmoco0 — W3MEHEHHMSI  BHYTPEHHEH  SHEpruu
TEPMOAMHAMUYECKON  cucTeMbl 0e3  coBepuieHuss paborel.  KoHBeknus,
TEIJIONPOBOIHOCTb, U3TyYEHUE.

KomnuectBo Ttemnorel. Temno€éMKocTh Tena. YAelbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YaenbHas TEmioTa CropaHus
ToruiBa. Pacuér KkonmumyecTBa TEmIOTH mnpu Temionepenade. I[lonstue o0
aanabaTHOM Tpoliecce.

[lepBpiii 3axk0H TepMOoAMHAMUKU. BHyTpeHHsst sHeprus. KommyectBo
TEIJIOTBI W paboTa Kak Mephl  W3MEHEHHMS  BHYTPEHHEH  JHEpruu
TEPMOJUHAMUYECKONU CUCTEMBI.

Btopoii 3ak0H TEpMOJWHAMUKH JI1 PABHOBECHBIX MPOLECCOB: YEpE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHHUE TEPMOAMHAMUYECKON CHUCTEMBI ITPOXOIUT
eAMHCTBEHHAas aquadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOAMHAMUKHA JJII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXHO TIEpe/IaTh TEIJIOTY OT 0oJiee XOJIOAHOro Tela K Ooliee HarpeTomy 0e3
komrmeHncanuu (Knaysuyc). HeobparumocTs MpUpOIHBIX TPOIIECCOB.

[Tpunnumne! nevictBus TemoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE ACTIEKTHI UCIIOJIB30BAHUS TEIUIOBBIX ABUraTenei. TemnoBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuuecKkne YCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJOAUIBHHUK,
KOHJUIIMOHEp, IU3ENIbHBIA M KapOIOpaTOpHBIA ABUTaTeNd, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHHM3KUX TEMIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
UCTIOJI30BaHUEM TEIUIOBOT'O HACOCA, YTHINU3AINS OMOOPTaHUYECKOT0 TOTUTUBA IS
BBIPAOOTKHU «TEIUIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3meHenune Temneparypsl pu aanadaTiiueckoM pacIIupeHUH.

BosnymHoe orauso.

CpaBHeHME yAENBHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl UI3MEHEHUSI BHYTPEHHEH YHEPTHUH.

UccnenoBanue anuabaTHOrO Mpolecca.

KomrnprorepHblie MOAENH TEIIOBBIX JBUTaTEICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomot, npaKmMuKym.

N3mepenue yaenpHOU TEI0EMKOCTH.

HccnenoBanue nponecca OCTHIBaHUS BEIIECTBA.

HccnenoBanne aguadbaTHOro mporecca.

N3ydyeHne B3aMMOCBS3M JHEPIUU MEXKMOJEKYJIAPHOTO B3aWUMOJECHCTBUSA U
TeMIEpaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanun eeujecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAcHcalnus. lcmapenne W kumeHue. Y IelabHas
TeIJI0Ta MapooOpa3oOBaHMUs.

HacepllieHHble W HEHachllleHHbIE Mapbl. KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH W JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUS OT AaBJICHUS
B JKHJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctauioB. I[lmaBneHne W KpucTtajmu3auus. YJIelbHas TEIUIOTa IUJIABJICHUSA.
CyO6numarnus.

Hedbopmanun TBEpaOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarimii.

TemoBoe pacuupeHue KUAKOCTEH U TBEPABIX TN, 00ObEMHOE M JUHEHHOE
paciigpenrue. AHrapMOHHU3M TETIOBBIX KOJIeOaHUM YacTHIl BEIIeCTBA KaK MPUYUHA
TEIUIOBOT'O PACIIMPEHUS TeJl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (Ga30BbIX MEPEX0IaX.

VYpaBHeHue TEIIoBOro 0ananca.

[ToBepxHnocTHOe HaTspkeHHE. Koa(ppuUMEHT MOBEPXHOCTHOrO HATSKCHHUS.
Kanumnsipasie siBinenus. JlaBiaeHue noj MCKpUBIEHHON NOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTPOMCTBA M TEXHOJNOTMYECKHME TMPOUECCHI:  KUJKUE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TermoBoe pacmpeHue.

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunenune. Kunenve npu noHnW>KEHHOM J1aBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMY TUIEHKAMH.

CmaunBaHue.



Kanumsipasie siBneHusl.

Mopenu HEHbBIOTOHOBCKOM KUJKOCTH.

CriocoObl u3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmarninii.

Hab6mronerune mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenpHON TEIUIOTHI IUIABICHUS JIbAA.

N3ydeHne CBOMCTB HACBIILICHHBIX IAaPOB.

N3mepenne aOCOMIOTHON BIIaXXHOCTH BO3JyXa M OILIGHKAa MAacChl MapoB B
NIOMEUIEHUH.

N3mepenne kodppuimenTa noBepXHOCTHOTO HATSHKEHHUS.

N3mepenune monyins FOHra.

HccnenoBanne 3aBUCUMOCTH  AeopMaliii  pe3MHOBOro obpasuma  oT
IIPWIOKEHHOU K HEMY CHJIBL.

Paznen 4. DaekrpoauHaMuKa.

Tema 1. Dnexmpuueckoe noie.

OneKkTpu3anmsi Tell U €€ IPOSIBICHUA. JJNEKTpUYECKUM 3apsn. JlBa Buna
JNEKTPUYECKUX 3apsAnoB. [IpOBOOHMKM, NHMAJIEKTPUKA W MOJYIPOBOJHUKH.
DJIeMEHTapHbI AJIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsza.

B3aumoperictBue 3apsanoB. Toueunsie 3apsansl. 3akoH KynoHa.

DrekTpruecKkoe nose. Ero aeicTBre Ha dJIEKTPUYECKHE 3apSbl.

Hanpsokéanocts  amekTpudeckoro  moyist.  [IpoOuwii  3apsia. JluHuwm
HANPsHKEHHOCTHU AJEKTPUUECKOro noist. OqHOPOIHOE 3IIEKTPUYECKOE TOJIE.

[ToTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO NOJIsl. Pa3HOCTH NMOTEHIMAIOB H
HampspkeHue. [loTeHnmanbHas SHeprus 3apsaa B AJIEKTPOCTATUYECKOM  IOJIE.
[ToreHuman snexkTpocTaTuyeckoro noist. CBsi3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
NOTEHUHAIOB ISl AJIEKTPOCTATUYECKOro Tmoyid (Kak OAHOPOJHOIO, TaK M
HEOIHOPOHOTO).

[IpuHIMT CynepnO3ULN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apspbkeHHOUM cdepnl. [lome
PAaBHOMEPHO 3apsHKEHHOro nmo o0béMy Imapa. Ilome paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HANpPSXKEHHOCTH 3THUX TOJEH H
SKBUITOTEHLIMAJIBHBIX TOBEPXHOCTEN.

IIpoBOAHUKH B DIEKTPOCTATUYECKOM I0JIE. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JIMDneKTpUKu B DIIEKTPOCTATUYECKOM  TIOJIE. Jluonexrpruyeckas
IIPOHUIIAEMOCTH BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpa.

[TapamenbHOE coequHeHnEe KOHAEHCATOPOB. [locnenoBarenbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

JIBr>KeHHe 3apsyKEHHOM YaCTULBI B OJHOPOJAHOM AJIEKTPUYECKOM IIOJIE.

TexHuuecKkne yCTPOMCTBA M TEXHOJOIMYECKUE IMPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTaTHUUECKash 3allliuTa, 3a3€MIICHHE 3JIEKTPONPUOOPOB,
KOHJIeHCAaTOphI, renepaTop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M MMPUHIUIL IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnens anekTpocratudeckoro reHeparopa (Ban ne ['paada).

[IpOBOIHUKM B AIIEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA MMOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus AIEKTPUUECKOTrO MO 3aPSKEHHOTO KOHAEHCATOpA.

3apsiika v pa3psiKa KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

OueHka cui B3aUMOICCTBUS 3apPSKEHHBIX TE.

Habmronenue npeBpalieHus SHEPTrun 3apsyKEHHOI0 KOHAEHCATOpa B SHEPT U0
U3JIy4EHUSI CBETOIMO/IA.

N3yueHne npoTekanus TOKa B LIENHU, COJAEPIKAILEN KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsHKEHUs ) pu
NIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS MOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKa. McTouHMKH
toka. Hampspkenne U u DJIC é.

3akoH Oma 11 ydacTKa LeMH.

DIIEKTPUUECKOE CONPOTHBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJIHOPOJIHOTO TPOBOJHMKA OT €ro JJIMHBI M IUIOMIAJAN IONEPEYHOrO CEYEHUSI.
VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MAPAILIENBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHHUKOB.
Pacuér pazBeTBnéHHBIX AekTpruueckux menei. [Ipasuna Kupxroda.



Pabora snextpuyeckoro Toka. 3akon [[xoynsa—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOr0 TOKA. TerioBas MOLIHOCTb, BbIAEISEMas Ha
pesucrope.

DOJIC m BHYTpEHHEE CONPOTUBIICHWE HCTOYHHMKA TOKAa. 3akoH Oma i
MOJIHOW  (3aMKHYTOM) SJEKTpUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

Konnencarop B nienu NOCTOSIHHOTO TOKA.

TexHu4eckrue yCTpPOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKOU IHEPTUU.

Jemoncmpayuu.

N3mepeHne cuibl TOKa U HaIIPSKEHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS Ul PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS W CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT [JIUHBI,
IUIOIAIY ITONIEPEYHOIO CEYEHNs U MaTepHraia.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA OT CONPOTHUBIIEHUS MIPU IIOCTOSHHOM
HaIPSKEHHH.

[Ipsimoe m3mepenue DJIC. KopoTkoe 3aMbIkaHuE TAIbBAHUYECKOTO 2JIEMEHTA
Y OLICHKA BHYTPEHHETO COITPOTUBIICHHUSI.

CnocoObl coeuHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CWJIBbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanne cMeNIaHHOIO COSIMHEHUS PE3UCTOPOB.

N3mepeHune yaenbHOro ConpoTUBIEHUS POBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTH CWIBI TOKa OT HAOpPSDKEHUS JUIS  JIAMIIBI
HaKaJIMBaHHUS.

VYBenuueHue npejena usMepeHus: amnepmerpa (BoIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUSI NCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu JJ[C ranbBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
1P KOPOTKOM 3aMBIKaHHH.

HccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMHA MCTOYHHKA TOKA
OT CHWJIBI TOKa B IIEMH.

HccnenoBanne 3aBUCMMOCTH TOJIE3HOM MOIIHOCTHA MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznuyuHnwlx cpeoax.

OnekTpudeckas NPOBOAUMOCTb  Pa3IWYHBIX  BELIECTB.  JJIEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTb COINPOTHUBIICHHUS METAJUIOB OT
TeMIieparypsl. CBEpXIIPOBOAUMOCTb.



DJIEKTPUYECKUI TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOaHUKWY. CobcTBeHHas U IpUMECHAas MIPOBOJAUMOCTh
noaynpoBogHUKOB. CBoiicTBa p—N-nepexoaa. [loaynpoBoaHUKOBBIE IPUOOPBHI.

DIJIEKTPUYECKAN TOK B BJIEKTPOJIUTAX. IJIEKTPOJUTHUECKAS AUCCOLUAIMA.
DIekTponu3. 3akoHbl Papajes sl JNEKTPOIu3a.

DJIEKTpUYECKUM TOK B razax. CaMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
paspsa. PaznuuHble TUIBI CAMOCTOATENBHOIO paspsana. Momnnaus. [Liazma.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHUE: TIa30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-TyueBas TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: U0/,
TPaH3UCTOp, (POTOIMONA, CBETOAMOM, TalbBaHHKA, paQUHUPOBAHHE MEJH,
BBIIIJIaBKA aTIOMHUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbI 25ekTponusa Papajes.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

CpaBHEHUE MPOBOAMMOCTH METAIIOB U MOJTYTPOBOJHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue anexrposnusa.

N3Mmepenue 3apsiaa 0OTHOBAJIECHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  COIIPOTHMBIIEHUS ~ TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsaTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKU NMPAKTHKYM.

Crnioco0b! n3MepeHus: GU3NYECKUX BEUYMH C UCIIOJIB30BAHMEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX MaTYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTY U3MEPEHUN (PU3UUECKUX BEIHYUH.
OueHka rpaHul NOrPeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUM  3aBUCHUMOCTEU
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMMCAaHHBIX B  TEMAaTUYECKUX  pasznenax «YUYEHHYECKMH  HKCHEPHMEHT,
JabopaTopHbIC padOThI, MPAKTUKYM)).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usukum yrayonéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS C YYETOM COJZIEPIKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole nOHAMUS, C6A3AHHbBIE C U3YUECHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, Hay4yHbId (akT, rumoresa, (pusMyeckas BEIUYMHA, 3aKOH,



TeOopus, HAOIIOJICHUE, OKCIICPUMEHT, MOJACIUPOBAHUE, MOCIb, HW3MEPCHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE MPUOOPHI, IUPPOBas TaOOPaATOPHSI.

Mamemamuka: penieHue CcUCTeMbl ypaBHeHud. Jlunelnas QyHkums,
napaboua, runepOona, ux rpaguku u cBoiicTBa. TpuroHoMerpuueckue (PpyHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.
BekTopsl 1 UX IPOEKITMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannueckoe JBHKEHHE B KUBOU mpupoze, 1uddysus, ocMoc,
TEIIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arps3HCHHE OKPYKAIOIICH Cpebl,
YTHIN3AIUs OMOOPTaHMYECKOrO0 TOIUIMBA JIJI1  BBIPAOOTKH  «TEIJIOBOM» U
ANIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHHUE U KalWJUISIPHBIE SIBIICHUS B TIPUPO/IE,
ANIEKTPUUECKUE SIBJICHUS B KUBOM MPUPO/IE.

Xumusa: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHHUE AaTOMOB M MOJEKYII,
MOJIb BEIllECTBa, MOJSpHAas Macca, IMOJIydYeHHME HaHOMATepuajoB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJN, KUIAKOCTEH U Ta30B, KUJIKHE KPUCTAILIBI, SJICKTPUUECKUE
CBOMCTBA METAJIJIOB, DJICKTPOIUTHYCCKAS JUCCOIUAITUS, TAThBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpus: BnaxuHocTh Bo3ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBIKEHUU C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKITUU
(KpOHIITEHH, peméryaTbie KOHCTPYKITUHM), WCIOJIb30BAaHUE 3aKOHOB COXPAaHCHHS
MEXaHUKHA B TEXHUKE (THPOCKOI, BOJOMET U APYTHE), JABUTATENb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
TIOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTaTHUeCKasi 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpOB,
ra3opaspsiiHbIE JIAMITbI, TOTYIPOBOJHUKOBBIE IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Pasznea 4. DaekrpoauHaMuka.

Tema 4. Macnumnoe noe.

B3aumopelicTBre TIOCTOSHHBIX MAarHUTOB W NPOBOJAHUKOB C  TOKOM.
MarautHoe 1none. Bektop MarHuTHOM uMHAyKuuu. IIpuHnmn cyneprno3unuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

MarnutHoe 1oJie MPOBOJAHUKA C TOKOM (IPSIMOTO IMPOBOJHMKA, KATYIIKH U
KpyroBoro BuTka). OneIT Jpcresa.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

Cuiia JlopeHnua, €€ HanpaBi€HUE U MOJYJb. JIBUKEHHE 3apSyKEHHOW YaCTUILIbI
B OJHOPOJHOM MarHuTHOM Itosie. Pabora cunbl Jloperma.

MaruautHoe nosne B Beuiecte. DeppoMarHeTuky, napa- U JTHAMarHeTHKH.



TexHuueckue YCTPOﬁCTBa N  TCXHOJIOIMYCCKHUC IIPOLCCCHI: IPUMCHCHHUC

MTOCTOSTHHBIX MarHuTOB, AIICKTPOMArHUTOB, TeCTep-MYyJIbTUMETD,
AJICKTpoABUTATENh SIKOOH, YCKOPHUTEIN 2JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptnHa  nuHMI  WHAYKIMA  MAarHUTHOTO  TOJs  TOJOCOBOIO U
MIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaprrna nuHni MaraHuTHOW MHAYKIUY IO JJIMHHOTO IIPSMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JerictBrue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

Habmronenue nBuxkeHus mydyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISL MOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

HccnenoBanue aeicTBUS OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenne cuiibl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. dnexmpomazHumnas uHOYKYUA.

SBreHne DJIEKTPOMArHUTHOM WMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
uaaykuud. OJIC uHAyKuuu. 3aKoH »3JIEKTpoMarHuTHoM uHAykuuu Dapanes.
Buxpeoe anekrpuueckoe nose. Toku Pyko.

OJC uHAYKUMHU B OPOBOJHUKE, JABUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
oJIe.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTH B LENH HOCTOSHHOTO TOKA.
SABnenune camonHaykuuu. IJ{C caMOMHIYKIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHU4YecKre YCTpPOMCTBA M TEXHOJOTMYECKHUE MPOLIECCHl: WHIYKIIMOHHAsS
11€4Yb, COJIEHOUJ, 3aIIUTA OT JICKTPU3ALNUU TEJl IPU JIBUKEHUU B MArHUTHOM I10JI€
3emuI.

Jemoncmpayuu.

Habmronenne ssBiieHust JIEKTPOMArHUTHON UHYKIIHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMuTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne mMarauTa B alFOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

NccnenoBanne 3aBucumoctd 3/]C caMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKkym.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHre UHIYKIIMU BUXPEBOI'0 MAarHUTHOTO TTOJISL.

UccnenoBanue siBIeHUS] CAMOUHYKIIUH.

COopka MoJieH 3JIEKTPOMarHUTHOT'O TeHepaTopa.

Pa3gea 5. KoJsie0anus u BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U JUHAMUYECKOE OMUCAHUE.
DHepPreTuYecKoe ONMUCaHUE (3aKOH COXPAHEHUs MEXaHWYECKOW 3Hepruu). BoiBon
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAHUI U3 MX SHEPreTUYeCKOro u
KMHEMATUYECKOrO OMUCAHUS.

Awmrutyna u ¢asza konebanuii. CBA3b aMIUIUTYABl KOJIEOAHUM HCXOTHOMN
BEJIMYUHBI C aMIUTUTYAaMU KoJie0aHU €€ CKOPOCTU U YCKOPEHHUSI.

Ilepuog u uactora koneOanuid. Ilepuon Manbix CBOOOIHBIX KoOJI€OAHMI
MaTeMaTU4YecKoro wmastHuka. Ilepuon cBOOOIHBIX KoJeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsTue o 3aTyxatrouux KoneOaHusx. BeiHyxaeHHble KoneOanus. Pe3oHaHc.
PesonancHas kpuBasg. BiusHue 3aryxaHus Ha BHUJI PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaueNu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTENbHOTO IBHKCHHUSL.

HaGmronenne HE3aBUCUMOCTH TIEPHOJAa MAJIBIX KOJieOaHUH rpy3a HA HATH OT
AMILTUTY/IbI.

WccnenoBanue 3aTyxaromux KojieOaHui U 3aBUCUMOCTH MEpHO0/ia CBOOOIHBIX
KoJieOaHU OT COMPOTHUBIICHHUS.

UccnenoBanne konebaHuid rpy3a HAa MACCUBHOM NPYKHHE C UEIbIO
dbopMupoBaHus NMpeCTaBICHUN 00 HIeabHOM MOJIETU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHMsI SHEPTUU MPU KOJICOaHUSX Tpy3a Ha MPY>KUHE.

UccnenoBanrie BBIHYKICHHBIX KOJICOaHU.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, nPAKmMUKyMm.



N3Mmepenne mnepuoga CBOOOJHBIX KOJICOAHWM HUTSHOTO W MPYKUHHOTO
MasTHUKOB.

N3yuyenue 3aK0HOB JBIKEHUS TeJa B XO7€ KOJIEOaHUW HA YIPYTOM IMO/IBECE.

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUSI aMIUTUTY/IbI 3aTyXaOMIUX KOJIECOAHMIA.

UccnenoBanre BIHYKICHHBIX KOJICOAHU.

Tema 2. dnexkmpomazHumHnsle KoaedaAHUA.

Konebarenpubiit koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJeOaHUS B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsia KOHJEHcaTopa ¢ aMIUTHTY0M CHIbI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aK0OH COXpaHEHUS PHEPTUU B UJI€aIbHOM KoJjie0aTeTbHOM KOHTYpE.

3aTtyxarommue 3JEKTPOMAarHUTHbIE KOJIeOaHMUsI. BriHyX€HHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemennblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JEUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAMpSDKEHUS TpU  pa3iudHoul (opme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CunycouJianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOpP M KaTyIIKa
WHJYKTUBHOCTH B LIETIHM CUHYCOWJAJIBHOTO NMEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoactBo, mnepegadya u mnotpedieHue
3JIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH TMPU MPOU3ZBOACTBE 3eKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre ycTpOMCTBAa M TEXHOJIOTMYECKUE MPOLECCHI: 3JIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JJUHUU AJIEKTponepeaay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyxarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTPOMarHUTHOT O TeHEpaTopa.

BriHyXIeHHBIE CHHYCOUATBHBIE KOJICOaHUsI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTH W KOHACHCATOp B IEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO U IPUHLIUI IEUCTBUS TpaHcPopMaTopa.



Mognenbs AMHUM 3JIEKTpONepeaayH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, npaKMUKyMm.

N3ydenue Tpanchopmaropa.

HccnenoBanre nNepeMEHHOr0 TOKa 4Yepe3 IOCIEOBATENIbHO COEAUHEHHBIE
KOH/IEHCATOP, KAaTYILKY U PE3UCTOP.

Habmonenue 351eKTpoOMarHUTHOIO Pe30HAHCA.

HccnenoBanue paboOThl HCTOYHUKOB CBETA B IIENIH IEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHDI.

MexaHnudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHenus. llomepeunbie u
IPOJOJbHBIE BOJHBL. [leprosl, CKOpOCTh pacnpoCTpaHEHHUs M JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHX BOJH: OTpa)K€HHE, NpEIOMIICHHE, HHTepPEepeHuus U
nudpakuuys.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNIEKTPOMATHUTHBIE BOJHBI. Y CJIOBUS U3JYYEHUSI 3JIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaK€HUE,  MPEIOMJICHUE,
noJspu3ais, uHTepdepeHns u qudpakius.

[Ilkana 3MeKTpOMarHuTHBIX BOJH. [IprMeHeHHEe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUIBl paguoCBs3u U TeaeBUaeHus. Paguonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHuueckne ycTpoilcTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, pajap, paauornpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE M MEIUIIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Habntonenue orpaxeHus: M NPEIOMIIEHUS MEXaHUYECKHUX BOJIH.

Habntonenune nnrepdepeHunn u qudpakiiui MEXaHUYECKUX BOJIH.

AKYyCTUYECKUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MpuMeHeHue.

HaOntoneHnue cBsi3M TPOMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIATYAOW H
4acTOTOM KOJIEOaHU.

WccnenoBanre  CBOWCTB  DJIGKTPOMAarHUTHBIX — BOJIH: OTpa)keHUeE,
npesioMIICHHE, TONsIpu3aIus, Audpakius, nHTephepeHITus.

Oo6napyxeHue nHGPaKpacHOTO U YIAbTPahUOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.



N3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHEHOE pacupOCTpaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbI UICTOUHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHbI OTpakeHUs1 cBera. [locTpoeHue mzodpaxeHuil B
iockoM 3epkaie. Cepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPETOMIIECHUS CBeTa. AOCOIIOTHBINA MOKa3aTeNb
npenomiieHus. OTHOCHUTENBHBIA NTOKA3aTeNb NpeaoMieHus. [IoCTOSIHCTBO 4acTOThI
CBETAa M COOTHOIIEHHWE JJIMH BOJH IPHU IEPEXOJ€ MOHOXPOMATHUYECKOIO CBETA
4yepe3 rpaHully pasziena AByX ONTHYECKUX Cpel.

Xoa nyueit B mpusMme. [ucnepcust cera. CiloxHBIA cocTaB O€noro cpera.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroi MmoaHOro BHYTPEHHETO
OTPaKECHMUS.

CobOuparomiue u pacceuBaromve JuH3bL. ToHkas mauH3a. DOKycHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3BL. 3aBHUCHUMOCTh (POKYCHOIO
paccTosiHUSl TOHKOM cepuueckoi JMH3bI OT €€ IFeOMETPUM U OTHOCHUTEIHHOTO
NIOKAa3aTeNs IPETOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUUYEHHUE, 1aBAEMOE JIMH30M.

Xop Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MPsIMOM B
coOMparoIMX U pacCEMBAIOIINX JUH3aX U UX CUCTEMAX.

Onrtuueckue mpubopel. Paszpemniaromas cnocoOHOCTh. [71a3 Kak onrudeckas
cucrema.

[Ipenens IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontmka. HWurepdepenmms cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOJIEHWS MAaKCUMMYyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KapTHHE OT JBYX KOIEpEHTHBIX HWCTOYHHMKOB. IlpuMepbl KilacCHYECKUX
UHTEPPEPEHLIMOHHBIX CXEM.

HNudpaknus cBera. JudpakuronHas pemérka. YclIOBUE HAOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUuhpPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue YCTPOMCTBA M TEXHOJIOTMYECKME NPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, HMpOCBETICHUE
OIITHKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



UccnenoBanue npesomMiieHUs: CBETA.

HaGntonenne noaHoOro BHyTpEHHEro oTpakeHus. Mojienb CBETOBO/IA.

UccnenoBanre xoma CBETOBBIX IMYYKOB YEpe3 IUIOCKOMApaILIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBONCTB M300paKEHUI B JTUH3AX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenmne natepdepenium cpera.

Habmronenne 1BeTOB TOHKUX MIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

Ha6mronenune nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipusanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, nPAKMUKYM.

N3Mepenue nokazaresns npeaoMiIeHUs CTeKIIa.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSL OT BeliecTBa (Ha
IpuUMepe KUAKUX JTUH3).

N3mepenre pokycHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3HI.

[Tonyyenue n300paxeHusi B CHCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habnronenune nudpakuuu, nHTEpYEPEHLINN U MOJISIPU3ALUU CBETA.

N3yuenne nonspuzanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTEpPEpeHIINM JTA3EPHOTO U3ITYYCHUS HA JIBYX ILIEISAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IiuHbl CBETOBOW BOJIHBI.

[Tonydyenue criekTpa M3Iy4EeHUS] CBETOAMOMAA MPU MOMOUIN JUGPaKIUOHHOM
PELIETKMU.

Pa3nesn 6. OcHOBBI cienAJILHON TEOPUU OTHOCHTEJIbHOCTH.

['panunbl  OpUMEHUMOCTH  Kjaccuuecko — mexaHuku.  [locTynatel
CHeUaIbHOU TEOPUH OTHOCUTEILHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanus  Jlopenma.
VYcenoBue npryMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILIEHUE JTUHBI.

DHEprusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b Macchl C SHEPrUEH U UMIYJIBCOM PENSATUBUCTCKON YaCTHUIIbI. DHEPTUS
TIOKOSI.



TexHuueckue YCTPOMCTBA W TEXHOJOTMYECKHE IIPOILIECChI: CITyTHUKOBBIE
NPUEMHHUKHU, YCKOPUTENH 3aPSyKEHHBIX YACTHIL.

Y4yeHn4ecKuit IKCIIEPUMEHT, JIa00paTOpHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMIyJIbCa U SHEPrUU  PEISTUBUCTCKUX dYacTull (1o
dororpadusmM TPeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemioBOe M3IydeHUe (M3IydeHue aOCOIMIOTHO YE€PHOro Tena).
3akoH cMmemenns: Buna. I'nnores3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTUsl U UMITYJIbC (POTOHA.

doroaddext. Ombitel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHEHHE
OinmreitHa 11 potodddekra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, JABJIEHHE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 M a0COJMIOTHO OTpaXkarolryto moBepxHocTh). Ombitel I1. H.
JleGenena.

BomHoBble cBoMicTBa yactu. Bonnael ne bpoia. Inuna BosHb! e bpoitis u
pasMepnl 00JacTH JIOKaNM3allMu JBWXKYyleWcs vactuibl. KopmyckymnspHo-
BOJIHOBOH Ayanu3M. Judpakius >1eKTpOHOB Ha KPUCTAIIIAX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUS! HEONpPEIeIEHHOCTEN
I'eitzenbepra.

TexHU4YecKre YCTPOMCTBA MU TEXHOJIOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemeHT, (HOTOMATUMK, TYHHENIbHBIA MHUKPOCKON, COJHEYHas Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®dotor(PheKT HA yCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Uccnenosanue Gporopesucropa.

N3mepenune noctostHHoM [nanka Ha ocHOBE HcciienoBanus Gorodddekra.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOMUO OT HAIIPSLKEHUS.

Tema 2. @usuka amoma.

OnbIThl MO KCCIENOBAHUIO CTpOEHUsl aroMma. IlnmaHerapHas Molenb aroma
Pesepdopna.

[Toctynater bopa. M3nyuenue u moromieHrue GOTOHOB MPU MEPEXOAe aToMa
C OJTHOTO YPOBHS DHEPIUU Ha JPYroOMu.



Bunsl ciektpoB. CekTp ypoBHEN 3HEPTrUU aTOMa BOJOPOJIA.

CnoHTaHHOE U BBIHYKJIEHHOE U3J1y4YeHHE cBeTa. Jlazep.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CHEKTPAIBHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habnronenne nuHeyaThiX CIEKTPOB.

Y CTpONCTBO M AEHCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHUL.

Omnpenenenue IIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit skcnepumenm, nadopamopmnsie padomul, npaKmuKym.

HaOmronenue TMHER4aTOro CrekTpa.

HccnenoBaHue crniekTpa pa3peKE€HHOr0 aTOMAPHOTO BOAOPOJa U U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe
qucno sapa. U3orormsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnaz. ['amma-u3nydeHue.

3aKOH pAaJMOAKTHBHOIO pacnaja. PaguoakTuBHBIE HW30TOIBI B MOPHUPOJIE.
CBolicTBa MOHM3HMPYIOUIETO W3JIY4YCHHs. BiusHHE paguoOakKTUBHOCTH Ha KUBBIC
opranusmbl. EctecTBeHHBIN (POoH n3nydenus. Jozumerpusi.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cumbl. [led ekt maccol sapa.

SAnepueie peakuuu. [lenenue u cuntes saep. AnepHsie peaktopsl. [Ipodiembl
YOPaBISIEMOIO TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTUYECKHUE AaCHEKThl pPa3BUTHA
AJIEPHON YHEPTETUKHU.

Mertoabl perucTpanuy 1 UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICOTOHBI.
[Ipencrasnenune o CrangapTHoi Mojenu. KBapk-ritooHHas MOIENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHOW Mojenu. TéMHas maTepuss U TEMHas
SHEprus.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4yeckre yCTpoMCTBa M TEXHOJIOTMYECKUE MPOLECCHI: TO3UMETP, KaMepa
Bunbcona, saepHbIi  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomoa,
MarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomieHus OeTa-4acTUIl ATFOMUHHEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.



Otansl pa3BUTUs acTpOHOMHUH. [IpHKIIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
actpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (U3UKUA JIE OOBIACHEHHS MPUPOJIBI
KOCMUYECKUX OOBEKTOB.

Meronbl acCTpOHOMUYECKHUX HCCAeNOBaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIbI, PaJMOTENECKONbI, BHEATMOC(hEpHask aCTPOHOMHUS.

Bun 3BénHoro nHeba. Co3Be3aus, sipKue 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JBU>KEHUE.

Conneunas cucrema.

Comnniie. ConmHeunasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE311bI, X OCHOBHBIE XapaKTEPUCTHUKU. [[narpamMmma «CreKTpaibHbIN KJ1acc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCJIEA0BATEIBHOCTU. BHYTpeHHEE CTpOEeHHE
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U »BOoMonMU ColHLA U
3BE31. DTaIbl )KU3HHU 3BE3I.

Mneunbii Ilyte — nHama [Mamaktuka. I[lonoxenne n neuxkenue ConHia B
lNamaktuke. Tunel ranaktuk. Paguoranaktuky n kBasapsl. UEpHBIE ABIPHI B AApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonbmoro B3psiBa. PenukToBoe n3nyyeHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue naonooenus.

Habntonenus 3B€3qH0oro HeOa HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAHHEM
KOMITHIOTEPHBIX TPWIOKEHUM JJIsI ONpeeIeHUs TTOJIOKEHUS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CEBEpHOro MOJYyIIApHUs U SPKUE
3BE3/bI.

Habntonenuss B Ttenmeckon JlyHbI, IUIaHET, TYMaHHOCTEM W 3BE3IHBIX
CKOIUICHUU.

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 u3Mepenns (PU3NIECKUX BEIUYHH C MCTIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIbHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTU U3MEPEHUN (PU3UUECKUX BEIHYUH.
OueHka rpaHul NOrPEeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3HUeCcKNX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pasnenax «YUYEHHYECKUH  HKCHEPHMEHT,
1abopaTopHbI€ pabOThI, TPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



OO6o0uIeHne 1 cucTeMaTu3anusl CoJep KaHus pasziesoB Kypca «MexaHukay,
«MonekynspHas Qu3rMKa U TEPMOJAUHAMUKAY, «NEeKTpoauHaMuKkay, «Konebanus
U BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
(puznka», «IE€MEHThl ACTPOHOMHH U aCTPOPUZUKI.

Ponr ¢Qusuku u acTpoHOMUHM B DIKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAIbHON M ATHUYECKOH chepax AeaTeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONKCATEIbHOM,
CUCTEMATU3HUpYIOUIEH, OOBSICHUTENIbHOW M  NPOrHOCTUYECKOM  (yHKUUU
buznueckoil Teopuu, poiib GU3NUECKONW TEOPUU B POPMUPOBAHUM MPEACTABICHUIMI
0 (¢u3nUecKor KapTUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 00IIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

N3yuyenue kypca ¢usuku yrayonéaHoro ypoBHa B 11 kiacce
OCYILECTBIISIETCS C YYETOM COJZIEPIKATEIbHBIX MEXIIPEAMETHBIX CBSI3€U C Kypcamu
MaTeMAaTHUKH, OMOJIOTUHU, XUMUH, TeOTrpaQuH U TEXHOIOTHH.

Mesicnpeomemmuvie nOHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
no3HaHuA: SIBICHHWE, HAay4yHbId (akT, rumoresa, QuanMyeckas BEIUYMHA, 3aKOH,
TEOpHsi, HaONIO/IEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHUE,
MOTPEUTHOCTU U3MEPEHUMN, U3MEPUTENbHBIE TPUOOPHI, ITUpPOBas 1adopaTopus.

Mamemamuka: peunieHUE CHCTEMbl YypaBHEHHMH. TpUTrOHOMETpHUYECKHE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbIe 37IEMEHTApHBIX (QYHKUMNA. [Ipu3Haku 1OMOOMS TPEYrOJbHHUKOB,
ornpeJieNIeHne IoNaau TUIOCKUX GUryp u oobemMa Tel.

Buonozusa: >nextpuyeckue SBIEHUS B JKMBOM MpUpOJE, KojieOaTelbHbIE
JBIKEHUS B JKMBOW MNPUPOJE, SKOJIOTMYECKHE PHUCKH MPHU IPOU3BOICTBE
ANEKTPOIHEPIUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpesbl,
yJIbTPa3ByKOBasi JIMAarHOCTHKAa B MEIUIMHE, ONTHUYECKUE SBJICHUS B >KUBOU
IPUPO/IE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTYpa TBEPIBIX
T€N, MEXaHM3Mbl OOpa30BaHMs KPUCTAUIMUYECKOW PpEETKH, CHEKTPaTbHBIN
aHaJIu3.

I'eocpaghun: marHuTHblE TONIOCA 3€MJIM, 3aJI€KA MArHUTHBIX DY,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
aNeKTpoaBUraTeNb SIkoOu, reHepaTop MEPEeMEHHOro TOKa, WHIYKIMOHHAsS Ieyb,
JMHUM 3JIEKTpOIEepeaay, JEKTPOABHUraTeNb, pajgap, paIuonpUEMHHK, TEIEBU30p,
antenHa, TtenepoH, CBY-meub, yabTpa3ByKoBass JUAarHOCTHKAa B TEXHUKE,



HpOCKIII/IOHHHﬁ arrmapar, BOJIOKOHHAA OIITHKA, COJIHCYHAs 6aTapeﬂ, CIIYTHHKOBBIC
I'[pI/IéMHI/IKI/I, AACPpHAA SHCPI'CTUKA U SKOJIOI'MYCCKUC ACIICKThI eé Pa3BUTHA.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUM A ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE Ppe3yJibTaTbl OCBOCHHUA ydeOHoro mnpenmera «Duznkar
JOJKHBI OTPakaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYyKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpMEHTAllUM, TMO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUH, COOTBETCTBYIOIIMX
TPaJULUOHHBIM IIEHHOCTSIM POCCHUHCKOT0o OOIIEeCTBa, pPACHIMPEHHE >KU3HEHHOI'O
ONBITA W ONBITA AEATEIBHOCTH B IPOLIECCE pEANM3alMA OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIMTAHUSA

e Cc(hOPMUPOBAHHOCTh TPAXKIAHCKOM  MO3MUMU  OOydaromierocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOr0 0OIIECTBA;

e TMPUHATHE TPAAUIHUOHHBIX OOLIECYETIOBEYECKUX TI'yMaHUCTHUYECKUX U
JEMOKPAaTHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAKIAAHCKOIO
oOmiecTBa, yd4acTBOBaTh B CaMOYIpaBJI€HUMUM B 00pa3oBaTENbHOU
OpraHu3anuu;

e YMEHHME B3aUMOJICUCTBOBATb C  COLUMUAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIHUAMU U HA3HAYCHHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUSA:

e c(hopmMuUpOBaHHOCTH POCCHICKOMN IpaXX 1aHCKOMN UJIEHTUYHOCTH,
MIaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YYEHBIX B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOPpMUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO TOBECHUS;

e CIOCOOHOCTBH OLIEHUBATh CUTYallMI0O U NPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCIIE B AEATEIbHOCTH YYEHOIO;

e OCO3HAHHE JIMYHOI'O BKJIA/Ia B IOCTPOEHUE YCTOMYUBOIO OYYILETO.

3CTETHYECKOr0 BOCIIMTAHMA

e DOCTETHUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAy4YHOIO
TBOPYECTBA, MPUCYLIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



HUHTEPEC K pa3InyHbIM cdepaM NpodheCCHOHATLHON ACSITEIBHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOH ¥ TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oyyiiel mpodeccur U pean30BbIBaTh COOCTBECHHBIC
KU3HCHHBIC TUTAHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O U CamMOOOpa3OBaHUIO B
001acTy (U3UKU Ha TPOTSKEHUU BCEH KU3HU.

IKOJOIrHI€CKOro BOCMuTanud:

c(hOpMUPOBAHHOCTh IKOJOTUUYECKON KYIbTYpPbl, OCO3HAHUE TII00ATBHOTO
XapakTepa IKOJIOTHUECKUX Mpodiem;

IUIAHUPOBAHUE W OCYIIECTBIIEHUE JIEMCTBUU B OKPYXXAlOUIEW cpelne Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;

pacCIIMPEHUE OINbITA JIEITEILHOCTH YKOJOTMYECKON HAIPaBJIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOH JESATENBHOCTH, TOTOBHOCTh B IIPOLIECCE
U3y4eHUS] (PU3UKH OCYIIECTBISATh TMPOCKTHYI0 M HCCIEI0BATEIBCKYIO
JEATENBbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Ba3oBble Jjorunueckue JelcTBUA:

CaMOCTOATENBFHO  (OPMYIUPOBATh H  aKTyaJIH3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPECNATh eI JEATEIHbHOCTH, 3a/1aBaTh MApaMeTPhl M KPUTEPUU HX
JOCTIKCHUS,

BBISIBJSITH  3aKOHOMEPHOCTH W TMPOTHUBOPEYHSI B  paccMaTpUBaeMbIX
(bU3HUECKUX SIBICHUSX;

pa3palaThiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHaIU3a UMEIOLIUXCS
MaTepPHAIBHBIX ¥ HEMaTepUATbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBAaTh COOTBETCTBHE
PE3YJIBTATOB LIETISIM, OTICHUBATh PUCKHU MOCIIEICTBUN e TEIHLHOCTH;
KOOPJIMHUPOBATh M BBIMOIHATH pPabOTy B  YCIOBHSX pEaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble ucciienoBarejabcKue 1eCTBUA:

BJIa/IETh HAYYHOH TEPMUHOJIOTHUEH, KIIFOUEBBIMH MOHATUSMU U METOIAMU
(bu3nuecKol HayKu;



BJIAJE€Th  HABbIKAMH  Y4€OHO-MCCIEOBATEIBCKOM W MPOEKTHOM
NESTEIbHOCTY B 00JaCTH (DU3MKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJ0B pelIeHHus 3aaad (PU3UUYECKOro
COJIEP>KAHMSI, IPUMEHEHHIO Pa3IMYHbIX METOA0B MO3HAHUS;

BJIAJETh BHUJAAMH JIEATEIBHOCTH IO MOJYyYEHHUIO HOBOI'O 3HAHMS, €ro
MHTEpIIpeTalnu, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHbIX Y4eOHBIX
CUTyallUsiX, B TOM YHCJI€ MPH CO3/JaHHUU Y4E€OHBIX MPOEKTOB B 001acTH
bu3uKy;

BBISIBIISITh TIPUYMHHO-CIIEJCTBEHHBIE CBSI3U M aKTYaJlU3UpoBaTh 3ajady,
BBIIBUIaTh TUIOTE€3y €€ pEelIeHUs, HaxOAWTh apPryMEHThl I
JIOKa3aTeIbCTBA CBOMX YTBEP)KICHMM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelleHus;

aHAJIM3UPOBATh IIOJIyYEHHbIE B XOJ€ pELIEHUs 3a7auyd pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;
YMETh MEPEHOCUTh 3HAaHHUA MO (U3MKE B MPAKTUYECKYI0 001acTh
KU3HENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00JacTell;
BBIJIBUTaTh HOBBIE UJIEH, IIPEAJIaraTh OPUTMHAIBHBIE ITOAXO0/bI U PEILIECHNUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ nagopmanueii:

BJIA/IETh HAaBbIKAMHU NOJy4YyeHUs MH(pOpMaluu (PU3HUECKOTO COJAEpIKaHUS
U3 HCTOYHHMKOB PAa3HBIX THIIOB, CAMOCTOSITEIBHO OCYILECTBIIATH IMOWUCK,
aHalu3, CHCTEMATH3alMI0 M HHTEPIpPETAlri0 HHPOPMAIUH PA3IUYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJb30BaTh CpeACcTBa HMHMDOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMA B  pEIIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M
OpPraHM3alMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30IIaCHOCTH, TUTHUEHBI, PECypcocOepex eHus, MPaBOBBIX MU
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOr0 COAEP)KaHHUS B PA3NIMYHBIX (PopmaTax C
yuéTOM Ha3zHadeHus HWH(POpMalLMU M LEJIEBOM ayIuTOpUH, BBIOUpas
ONTUMANIbHYIO (hOPMY IPEJCTABICHUS U BU3YAIU3ALUH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUSA:



OCYIICCTBJISATH OOIIEHWE Ha Ypokax (U3NKA W BO BHEYPOUYHOU
JIEATENBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyalliii HW CMAr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOUYKY 3PEHUS C UCIIOIb30BAHUEM
S3bIKOBBIX CPEJNICTB;

IMOHHUMAaThb W  HWCHOJIb30BaTh  IPEUMYIIECTBA  KOMAHAHOM U
WHAUBUIYaTbHON pabOThI;

BBHIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JCUCTBUMA C y4€TOM OOIIUX
VMHTEPECOB U BO3MOKHOCTEN Ka)XJ0T'0 YJICHA KOJUIEKTUBA,

MIPUHUMATh LEJIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPAMHHUPOBATh JICMCTBUSL MO €€ JOCTHXKEHHUIO: COCTABJATH IUJIaH
JEUCTBUH, pacrpeAeisiTh POJIK C YIETOM MHEHHM y9aCTHUKOB, OOCYXIaTh
pe3ynbTaThl COBMECTHOM pabOoThI;

OLIEHWBATh KAa4€CTBO CBOETO BKJIAJa M KaXJOTO yYAaCTHHKAa KOMAaHAbI B
o011 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

[peajaratb HOBBIE NPOEKTHI, OLEHUBATHL HUACU C IO3ULHUU HOBU3HBIL,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETHUYECKOE IOBEACHHUE B Pa3IUYHBIX
CUTyallusiXx, TMpOSBISATH  TBOPYECTBO U  BOOOpakeHUE,  OBbITh
VHUIMATUBHBIM.

PeryasiTuBHBIE YHHBepCAJbHbIE YUeOHbIE AeilicTBUS
Camoopranusanus:

CaMOCTOSTEIBHO OCYUIECTBJISATH IO3HABATENIBHYIO JICSTEIBHOCTH B
ob0nactTd (U3MKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTABUTh M
(dbopMyIHpOBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOSATENBHO COCTABIATH IUIAH PEIICHUS] PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUSI MPAKTHYECKONW pabOThl ¢ yU4ETOM HUMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclupsiTh ~ paMKd  y4eOHOro TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTEHNH;

JieNnaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 34 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JIPYAMIMH B 00JIaCTH
(GU3KMKHK, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BATENbHBIA U KYJIBTYPHBIM
YPOBEHb.

CaMOKOHTpOJIL, AMOIHMOHAJIbHBIN HHTE/JIEKT:



JIaBaTh OLICHKY HOBBIM CUTYyalllsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETSM;

BJIaJICTh HAaBBIKAMHM II03HABATCIILHOM peQICKCHM KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHHUI;

HCIIOb30BaTh MNPUEMBI pedIeKCUH JJIsi OIEHKH CHUTYaIllld, BBIOOpa
BEPHOTI'O PEUICHUS;

YMETh OLIEHUBAaTh PUCKA U CBOEBPEMEHHO NPUHUMATH PELICHUS MO HUX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI U APryMEHTHl APYIUX [PU AHAIU3E PE3YIbTATOB
JICATEIIbHOCTH;

MPUHUMATH CeOsl, TOHMUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMEHThl APYTUX IPU AHAIMU3€ PE3YJIbTATOB
JICSITEIILHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OIIHOKH.

B mpormecce mocTrkeHUs JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI IO
dbuzuke I ypOBHS CpeaHero oOmero o0pa3oBaHMs Yy O0ydYaroIIuXcCs

COBEPIIIEHCTBYETCS HYMOITMOHATIbHBIN WHTEJIEKT, MpeIoIararomui
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHWS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TOHUMAaTh  CBOE

HMOIIMOHATILHOE COCTOSHUE, BUICTh HANPABIEHUS PA3BUTHUS COOCTBEHHOM
HYMOIIMOHATLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

caMOperyJupOBaHus, BKIIOYAIONIET0 CAMOKOHTPOIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIIMOHATLHBIM HU3MEHEHUSIM U TPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIINH, BKIIOUYAIOMICH CTPEMJICHUE K JTOCTHKCHHIO TSN
U yCIIeXy, ONTUMHU3M, HHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh, UCXOJIS W3
CBOMX BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh IMOHWMATh  AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro TPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH  BBICTpAUBAThH
OTHOIICHUS C JPYTHUMH JIOJbMH, 3a00TUTHCS, TMPOSIBIATH HHTEPEC U
paspematb KOHQIUKTHI.

IMPEAMETHBIE PE3YJIbTATDI



K xoniy obOydyenuss B 10 knacce mnpeaMeTHbIE pPe3yJdbTaThl Ha YriyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MOHUMATh POJb (U3UKH B  OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAJIbHOM M J3TUYECKOH cdepax eAaTeabHOCTH
4eJl0BeKa, pOJib U MECTO (PM3MKU B COBPEMEHHOW HAy4YHON KapTHUHE MUpAa,
3HAUEHUE OIUCATEIBHOM, CHUCTEMATU3UPYIONIEH, OOBICHUTEIBHOU U
IIPOTHOCTUYECKON  (DYHKIUH  (PU3HYECKONH TEOpUH —  MEXaHHKH,
MOJICKYJISIPHON (PMBUKH U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOpPUHU B
(GbopMHUpOBaHUU MPEACTABICHUNA O (PU3NUECKON KapTHHE MUPA;

paznuyaTth YCJIOBHS TNPUMEHHMMOCTH Mojeled (U3MYEeCKuX Tel U
IIPOIICCCOB  (SBJICHWI): HWHEpIIMAbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEPAOE TEIO, MaTepualibHas TOUYKa, PABHOYCKOPEHHOE JBUKCHUE,
CBOOOJIHOE TMajieHue, aOCONIIOTHO ympyras naedopmarusi, aOCOITIOTHO
yrapyroe v abCONIOTHO HEYIIPYTroe CTOJIKHOBEHHSI, MOJIEITH T'a3a, KUIAKOCTH
U TBEPJOTO (KPUCTAJUIMYECKOI0) Tela, UACAIbHBIM a3, TOYEUHBIN 3apsl,
OTHOPOJHOE 3IIEKTPUUECKOE TTOJIE;

pasznuyarh ycloBUsA (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCITOIB30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh W OOBSICHITH MEXAaHMUECKHE TMPOLECChl U  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTD
MEXaHUYECKOTO ABWKEHUS, (OpMYJIbl KHHEMATHUKH PaBHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amuies AJisi CKOPOCTH W MEpEeMENICHUs,
3aKOHbI HbIOTOHA, TIPUHIUI ~ OTHOCUTENbHOCTH ['amuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBsI3b PabOTHI CHUJIBI C M3MEHEHHEM MEXaHHYEeCKOW JHEpruw,
yCJIOBUSL paBHOBECUs] TBEPAOro Teina), NOpPU OSTOM HCMIOIH30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh yCJIOBUA
NPUMEHUMOCTH (GU3MUECKUX 3aKOHOB: ITpeoOpa3zoBanuii ['anues, BToporo
U TPEThEro 3aKkOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUsS HWMIYJbCAa U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJIM3UPOBATH U OOBSCHATH TEILJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHbIe TmoOJokeHUsT MKT u 3aKkoHBI MONEKYISIpHON (QUHKH U
TepMOAMHAMUKU (CBA3b JaBJEHUS UACAIBHOIO Ta3a CcO CcpeaHen
KMHETHUYECKOW SHEPrued TEIUIOBOrO JBMXKEHHS M KOHIIEHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEUIECTBA CO CpPEOHEH KHUHETHYECKOMN
DHEPryuer TEIUIOBOI'O JIBMKEHMS €r0 YaCTHL, CBS3b JABJICHUS UIIEATBHOIO
raza ¢ KOHUEHTpAIMEW MOJEKYJ W €ro TEeMIIEpaTypoi, ypaBHEHUE
MenneneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOAUHAMUKHU, 3aKOH



COXpaHEHUs PHEPrUM B TEIUIOBBIX MPOIECCax), MPU TOM HCMOIL30BaTh
MaTeMaTU4YECKOE BbIpaKEHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneiipona;

aHAU3UPOBATH U OOBSICHATH JJICKTPUUYECKUE SBJICHUS, HCIOJIb3Ys
OCHOBHBIE€ TIOJIOKEHUSI M 3aKOHBI JICKTPOJMHAMUKH (3aKOH COXPaHCHUS
AIEKTPUYECKOT O 3apsja, 3aKOH Kyiona, MIOTEHLIMAIBHOCTh
AIEKTPOCTATUYECKOTO II0JI1, MNPUHUHUIN CYNEPHO3ULUN DIECKTPUUECKUX
MOJIEM, MPU ATOM YKasblBas yCJIOBHUS NMPUMEHMMOCTH 3akoHa Kyiona, a
TAK)K€ MPAKTUYECKHA BAXHBIC COOTHONICHMS: 3aKOHbI Oma sl ydacTka
Henu W JUId 3aMKHYTOM D3JIEKTPUYECKOW Lenu, 3akoH J[xoyns—Jlenua,
npaswia Kupxroda, 3akonsr dapajes A1 371€KTPoan3a);

ONMUCHIBaTh (PU3UYECKUE TPOIECChl W SIBJICHUS, WCMOJb3YyS BEIUYUHBI:
MIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC T€JA U CUCTEMBI TEIl, CUJIIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAJIbHAsI DSHEPrus, KUHETUYECKas
SHEPTUsi, MEXaHWYecKasi SHeprusi, padoTa CUIIbI, LHEHTPOCTPEMUTEIHLHOE
YCKOpEHUE, Cuila TSHKECTH, CWia YOPYrOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPTHs B3aUMOJICUCTBUA Tena ¢ 3emMi€d BOMM3U €€ IMOBEPXHOCTH,
SHEprus ymnpyroi jgedopManviyi TMPYKUHBI, KOJIMYECTBO TEIUIOTHI,
a0coJoTHasl TeMmreparypa Tena, padora B TEpMOJAMHAMUKE, BHYTPEHHSS
SHEPrusi MJAEAJbHOIO OJAHOATOMHOIO rasa, paboTa uAealIbHOrO rasa,
OTHOCHUTEINIbHAsl BJAXHOCTh Bo3nyxa, KIIJI wuaeanbHOro TEmioBoro
JIBUTATENS; JJIEKTPUUECKOE TOJIE, HANPSIKEHHOCTD AJIEKTPUYECKOTO MO,
HanpsH>KEHHOCTh  TOJISE TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iiapa B
BAKYyM€ W B JMDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO IO,
pa3HOCTh  MOTEHIMAJOB,  JJIEKTPOABWKYLIas CWja, Ccuwia  TOKa,
HalpsDKEHHWE, MOIIHOCTh TOKA, DJJIEKTPUUYECKAsT €EMKOCTh IUIOCKOrO
KOHJIEHCATOpa, CONPOTHUBIICHUE ydacTKa LENU C MOCJIEAOBATEIbHBIM U
MapajuieIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUSA INEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSICHATH ~ OCOOCHHOCTH  TPOTEKaHUS  (DU3WYECKUX  SBIICHUU:
MEXaHUYECKOE JBWKECHUE, TEIUIOBOE JBWKCHUE 4YacCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKeHUE, nuddy3usi, ucnapeHue,
KUIIEHUE U KOHIEHCAIMs, IJIaBJICHUE U KPUCTAIUIN3alusl, HAIIPABIEHHOCTD
TEIUIONEPENAYH, JICKTPU3ALHS TEN, SKBUNOTEHIHAIBHOCTh MOBEPXHOCTHU
3apsIKEHHOT O TTPOBOIHUKA;

MPOBOJUTH UCCIIEAOBAaHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BEIIMUUHBI OT
Ipyro €  HCHOJIb30BAHUEM  NPSAMBIX  M3MEPEHUH, [IPU  ITOM
KOHCTPYHUPOBATh yCTAHOBKY, (DUKCHUPOBATh pPE3YyIbTaThl MOIYYECHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHAE TpapUKOB € Y4ETOM



a0COJIIOTHBIX MOTPENTHOCTEN U3MEPEHUH, JIeJIaTh BBIBOBI MO Pe3yJibTaTaM
UCCIIEJOBAHNUS;

MPOBOJUTh KOCBEHHbIC H3MEPEHHS (U3MUECKUX BEIMYUH, TPU ITOM
BBHIOMpaTh ONTUMAIbHBI METOJI W3MEPEHUs, OIEHUBATH AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;
MIPOBOJUTH OMBITHI MO MPOBEPKE MPEMIOKEHHON TUITOTE3bI: MIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYyYEHHbIE PEe3yJbTaThl M JI€JIlaTh BBIBOJ O CTaTyce NpPeasOKEHHOU
TUIIOTE3HI;

coOroaTh TpaBmiia 0€30MaCHOTO TPY/a MPH MPOBEACHUU UCCIEIOBAHUN
B paMKax y4eOHOro DJKCIIEpUMEHTa, TMpakTHKymMa ©  ydeOHo-
HCCIIEN0BATEIBCKOM M TIPOEKTHOM JIESTEIIbBHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0OBAHMS;

pemaTth pacy€THbIE 3aJayd C SBHO 33JlaHHOM W HESIBHO 3aJIaHHOU
(du3nYecKor MOJENbIO: HA OCHOBAaHUU aHAJIU3a YCJIOBHUSI OOOCHOBBIBATH
BBIOOp (u3Mueckoil Mopenu, OTBedaroued TpeOOBaHUSIM 3aJlauH,
OpUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
bu3nuecKux TEOpUW MpPU MCIHOJIB30BAHUU MATEMATHUYECKUX METO/I0B
penieHus 3aja4, NpOBOAUTh Pacu€Thl HA OCHOBAaHUU UMEIOIIMNXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METONbl PEIICHUS C
Y4ETOM MOJTYYEHHBIX PE3YIbTATOB;

pemath KayeCTBEHHBbIC 3ajaud, TpeOylolue NPUMEHEHUS 3HaHUW U3
pPa3HBIX pa3JEeNoB Kypca (PU3UKHU, a TAKKE UHTErPALMU 3HAHUN U3 APYrUX
MpPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIa: BBICTPAMBATh JIOTUYECKYIO
LETIOYKY PACCyKIE€HUM C ONOPOM HAa U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

UCIIOBb30BaTh TEOPETUYECKUE 3HAaHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PabOThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTMYECKHX MTPOLIECCOB;

NPUBOJAUTH MPHUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKU, B OOBSACHEHHE MPOLIECCOB OKPYKAIOLIEIO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OIIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOM
NESITETHHOCTH YEJOBEKAa, CBA3aHHOW ¢ (PU3WYECKHMH TMPOIECCaMU, C
MO3UIINI HKOJIOTMUECKON O€30MacCHOCTH, MPE/ICTABICHUN O pallMOHATLHOM
MIPUPOJIONIOJIB30BAHUM, & TAKXKE PA3yMHOM MCIOJIb30BAHUM JOCTHKEHUMN
HAyKH M TEXHOJOIWM JUisl JaldbHEHIIEro pa3BUTHS YEJIOBEYECKOIO
o0111ecTBa;



MPUMEHSITh Pa3IndHbIe CIOCOOBI pabdoThl ¢ WHpOpManuend (U3NIECKOTO
COJICP)KaHMSI C HKCIOJIB30BAHHEM COBPEMCHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU STOM HCIOIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUU ISl TIOWCKA, TEepepadOTKH W TPEAbSBICHHS Y4eOHOU U
HAyYHO-TIOMYJISAPHON WH(GOPMAIMH, CTPYKTYPUPOBAHUS ¥ UHTEPIPETAINH
uH(pOpMAaIUK, TOJYYECHHOM U3 PA3JIUYHbIX HCTOYHHKOB, KPUTHUECKH
aHAIM3UPOBATH  TONydaeMmMyl0  WHGOpPMAIMI0O ©  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWUH, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA UH(POpMaLUK;

MIPOSIBIISATH OpraHU3aIMOHHbIE U MO03HABATEIbHBIC yMEHUs
CaMOCTOSITEJILHOTO ~ TPUOOPETEHMs] HOBBIX 3HAaHUKW B TIpolecce
BBITIOJTHEHUS ITPOCKTHBIX U yUeOHO-HCCIIeIOBATEIIBCKUX padoT;

paboTaTh B TPYyNIE C HCIOJTHCHUEM pPa3UYHBIX COIMAIBHBIX POJIEH,
IUTAHKUPOBATh PA0OTy TPYIIIbI, PAIIMOHAIBHO PACIPEICIATh ACATEIBHOCTD
B HECTaHJAPTHBIX CHUTYallUsSX, aJ€KBAaTHO OIICHWBATh BKJIAJl KAXKIOTO W3
YYaCTHHUKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI,

MPOSIBJIATh MOTUBAIIMIO K Oyaymiel mpodecCHoOHANbHOW ASATEIBHOCTH 10
CHEIUATBHOCTAM (DU3UKO-TEXHUYECKOT0 TIPOQuIs.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUH:

NOHUMAaTh POJb (U3UKK B  OKOHOMUYECKOM, TEXHOJIOTMYECKOM,
COLIMATILHOM M 3TUYECKOM cdepax AEsITEIbHOCTH YesIOBEeKa, poiib U MECTO
GU3NKH B COBPEMEHHOW HAYYHOW KapTHHE MHpA, POJb ACTPOHOMHUU B
NPAKTUYECKON  JIEATEIbHOCTHM YEJIOBEKa W JAJbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHHE ONHUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBACHUTEIHHON W TPOTHOCTUYECKOW (PYyHKIMH (U3UYECKOW TEOpUU —
ANEKTPOJUHAMUKH, CIIEHHAIBHON TEOPUU OTHOCUTEINBHOCTH, KBAHTOBOM
¢busuku, ponab ¢uznuecKkoil Teopur B (HOPMUPOBAHUU MPEICTABICHUA O
(bu3nueckoil KapTUHE MHpa, MECTO (PU3MUECKOW KapTUHBI MUpa B 00IIEM
pALly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABICHUN O IPUPOIE;
pa3iauyaTh YCJIOBUS NPUMEHHMOCTH Mojeiell (u3Mueckux Ten H
IPOLIECCOB  (SABJIICHUI): OJHOPOAHOE DJIEKTPUYECKOE M OJHOPOIHOE
MarHUTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUA MasSTHUK,
UJCaNbHBIA MPY>KUHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, WJEaJIbHbBIN
KoJieOaTeNbHBIN KOHTYp, TOHKas JTMH3a, MOJIENe aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIEJIHN CBETA;

pasznuyarh yclioBUsA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMH xapakTep (pyHIAaMEHTaJIbHBIX 3aKOHOB U
OrPAaHUYEHHOCTH MCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBACHATH BJIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHMUS,
UCIIOJIb3Ysl OCHOBHBIEC TIOJIOKEHUST M 3aKOHBI DJIEKTPOJAUMHAMUKU U
CHELUAJIBHOW  TEOPUM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsana, cuina Awmmnepa, cwia JlopeHna, 3akoH
DNEKTPOMAarHUTHOM  WHAYKUWMH, npaBuino  Jlenma, cBa3p  OJIC
CaMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOM I€NM CO CKOPOCTBIO
U3MEHEHUs]  CWIBl  TOKa,  IOCTYJATbl  CHELUAIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJIM3UPOBATH U OOBSICHITH KBAHTOBBIE MPOLECCHI U ABJICHUS, UCTIOIb3Ys
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  DHWHINTEHHA IS
dororddexra, mepBbIi U  BTOpOM mocTyinatel bopa, mpuHIUI
COOTHOILIEHHUS HeomnpenenéHHocTer ['elizeHOepra, 3aKOHbI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YUCEN W DHEPrUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacmaaa);

OIUCHIBATh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3Ys BEIWYHHBL:
HaNpsHDKEHHOCTD 3JIEKTPUYECKOro MOJIsA, MOTEHIHAN 3JIEKTPOCTaTUYECKOT0
NoJis, pPa3HOCThb TMOTEHIMAJOB, OJJIEKTPOABMKYIAS CHJIA, WHIYKLHUA
MarHUTHOTO TIOJI, MAarHUTHBIA TMOTOK, cuia Ammepa, WHIYKTHBHOCTD,
ANEKTPOABMKYILAsA CUla CAMOMHIYKLUHMH, HHEPrusi MarHUTHOTO IOJS
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMIYJbC, TOJIHAs DSHEPrus,
DHEPrusi TOKOSI CBOOOJHON 4YaCTHUIbI, DHEPrusi M HUMIYJIbC (POTOHA,
MacCOBOE YHCJIO U 3aps A1ipa, SJHEPTHsI CBA3H s1pa;

OOBSCHATH  OCOOEHHOCTM  MPOTEKaHUs  (PUIMYECKUX  SIBJICHUM:
AJIIEKTPOMArHUTHAsI MHAYKUHUSA, CAMOMHIYKIHS, PE30HAHC, UHTEPPEpEeHIIHS
BOJIH, Judpakuus, [IUCIEpCHs, TOJIHOE BHYTPEHHEE OTpaKeHHE,
dorosnextpuueckuit 3pdext (pororddexr), ampda- m OeTa-pacnajbl
aaep, raMMa-u3iaydeHue saep, (u3ndecKue MPHUHIMIBI CIEKTPATbHOTO
aHaiM3a M paboThl J1a3epa;

OIpEAENATh HaIpaBiICHUE WHIAYKIWW MAarHUTHOTO MOJs NMPOBOJHHUKA C
TOKOM, cuiibl Amniepa u cuibl JlopeHna;

CTPOUTH M300pakeHne, CO3AaBAEMOE MIIOCKUM 3€pKaioM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIIOJNATAIIINE ACTPOHOMHUYECKUE TOHSTHUS, TEOPUU U
3aKOHBI I aHajiW3a M OOBACHCHUS (HU3WYSCKUX IPOIECCOB,
MPOUCXOAIIMX B 3BE3JaX, B 3BE3JHBIX CHUCTEMAX, B MEKIAIIAKTUYECKOU
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;
IPOBOJNUTh MCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUN, NPH 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl MOJNYYEHHOM 3aBUCUMOCTH



bu3MueckuxX BEIMYMH B BHUAE TpapUKOB C YU4ETOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEPEHUH,  JelaTh  BBIBOABI IO  PE3yJbTaTam
UCCJIEI0BAaHNS;

NPOBOJUTh KOCBEHHbIE HM3MEPEHUS (U3UUECKUX BEIUYHMH, IMPU 3TOM
BBIOMpATh ONTHUMAJIbHBIA METOJ M3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE ITOIPELIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OMBITHI 110 MPOBEPKE MPEMIOKEHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIYYCHHBIE PE3yNbTaThl M J€NaThb BBIBOJ O CTaTyce MpeaJIoKEHHOM
TUIOTE3bI;

OIHMCHIBATh METOBI ITOJIYYEHHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUIA;
coOJiro1aTh paBujia OE30MacHOro Tpy/Ja MpU MPOBEASCHUU UCCIICIOBAHUI
B paMKax yde0HOro OSKCHEpUMEHTa, IPAaKTUKymMa U  y4eOHO-
WCCIIEIOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C MCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOr0o 000PYAOBAHNUS;

pemate pacy€THbBIE 3aJa4d C SIBHO 3aJaHHOM W HEABHO 3aJaHHOU
(¢u3nyecKkol MOJAENbI0: Ha OCHOBAHWU AaHAJIM3a YCJIOBUS BbIOMpATh
¢usnyeckue Mojenu, OTBEYalollue TPeOOBAHUAM 3a/ladyd, MPUMEHATH
(opMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3UUECKUX TEOpUI
OpU  UCIIOJIB30BAaHUM MAaTEeMaTUYECKUX METOJOB pEILIeHUs  3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3ysbTaThl U KOPPEKTUPOBATh METOMBI PELICHUS C YUYETOM IOJYYEHHBIX
pE3YJIbTATOB;

pelarth KadyecTBEHHbIE 3aJaud, TpeOyloluume NpUMEHEHUS 3HAHUM U3
Pa3HbIX pa3/enoB Kypca (PU3MKH, a TAaK)KE MHTErpaly 3HAHUN U3 IPYrux
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTHYECKYIO
LENOYKY PacCyKJIECHUI ¢ OMOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHUS OCHOBHBIX
IPUHIMIOB PaOOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

IOPUBOAUTH TNPUMEPH BKJIAJa POCCUWCKUX U 3apyOeXHBIX Y4EHBIX-
($U3MKOB B pa3BUTHE HAyKH, B OOBACHEHHE MPOIIECCOB OKPYXKAIOLIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBUS OBITOBOM M POU3BOJCTBEHHOM
JESTEIbHOCTU 4YEJIOBEKAa, CBSA3aHHOM € (PU3MYECKMMM IpOLiecCaMu, C
MO3UIMH 9KOJOrM4ecKor O€30MacHOCTH, MPEACTABIECHUIN O pallMOHAILHOM
IPUPOAOIIONB30BAHNN, @ TAKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM



HAYKM W TEXHOJOTMHA [UIsl JalbHEHIIEro pa3BUTHUS YEJIOBEYECKOTO
00111eCTBA;

NPUMEHSTh pa3inyHble CrOcoObl paboThl ¢ MHbOpManHe (u3nIecKoro
COZIEpKaHUSI C HCIIOJb30BAaHMEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTH, TIPU 3TOM HCIOIB30BaTh COBPEMEHHbIE HMH(OpPMAIIMOHHBIC
TEXHOJIOTMM Il TIOMCKa, NepepadOTKU U NPEAbsBICHUA Y4eOHOH WU
HAYYHO-TIOMYJISIPHON WHGOPMAITNH, CTPYKTYPUPOBAHUS M UHTEPIPETAINH
uHpOpMAIMU, TOTYYEHHOM M3 PaA3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHATM3UPOBATh  MONy4YaeMmMylro  HH(pOpMamWi ¥ OLEHWBaTh &
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(OpMaInu;

TPOSIBIISITH OpTaHHU3aIMOHHBIC " MO3HABATENbHBIC YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHHMs] HOBBIX 3HAaHUM B Tpolecce
BBITIOJIHEHUS TPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpYIINE C HCIOIHEHHWEM pAa3IHYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHATIBHO PACIPENETATh AEATEIHHOCTh
B HECTaHJApTHBIX CUTYalUSX, aJ€KBATHO OLICHUBATh BKJIAJl KaXIOTO W3
YYaCTHUKOB TPYIIIbI B PELICHUE pacCMaTpUBAEMON MTPOOIIEMBI;

NPOSIBIISITH MOTUBAIMIO K OyayIiei mpodhecCuOHaIbHOU ASITETbHOCTH IO
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusie | IlpakTHyeckue
n/n MporpaMMbl Bcero odpa3oBaTejibHbIE
padoThbI padoTsbI
pecypchl
Pa3zaen 1. HAYYHBIIH METO/ ITO3HAHU S IIPUPO/IBI
1.1 Hayunblit MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa LIOK
' ya A prpoa https://m.edsoo.ru/f16b68d7
Hroro o pasneny 6
Paznen 2. MEXAHUKA
butmmoreka [JOK
21 Kunewatitka 10 1 https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
22 | Numawa 10 https://m.eds00.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TBEpAOTO TENA > 1 https://m.edsoo.ru/f16b68d7
bubmmoreka [IOK
24 3aKOHBI COXPAHECHHS B MEXAHUKE 10 1 httos://m.edsoo.ru/fL6b6847
Hroro o pasneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUH 15 1 httos://m.edsoo.ru/f16b68d7
bu6anoreka LIOK
3.2 Tepmonunamuka. TernaoBbie MalIMHbI 20 1 httos://m.edsoo.ru/fL6h68d7
3.3 Arperatnblie cocTosiHus BeniecTBa. Da3oBbie 14 1 bu6mmoreka [JOK
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MepeXO0Ibl https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 49
Paznen 4. 9JIEKTPOJIUHAMUKA
bubnmunorexa LIOK
4.1 DIEKTpHICCKOE Nose 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOSTHHBIN PIEKTPUISCKUN TOK 24 httos://m.edsoo.ru/fL6h68d7
bub6nunorexa LIOK
4.3 TOKH B pasTHIHbIX cpefax 6 https://m.edso0.ru/f16b68d7
Hroro no pazueny 54
Paszgen 5. PUBMYECKUM TIPAKTUKYM
. bubmmoreka [IOK
>l DusiHieckHit NpaKTHKyM 16 16 https://m.edsoo.ru/f16b68d7
Htoro mo pazneny 16
but6mmoreka [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHHe pa3iesioB H TeM nudpoBkIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchl
Paznen 1. JIEKTPOJIUHAMMUKA
bubmuoreka [JOK
11 Marmmrhoe nose 14 https://m.edso0.ru/39859¢f1
but6mmoreka [JOK
1.2 DNeKTpoOMarHuTHast MHAYKIIUS 13 1 htts://m.edsoo.ru/39859f1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHndeckue KojieOaHus 10 htts://m.edsoo.ru/39859f1
but6mmoreka [IOK
2.2 DneKTpOMarHUTHbIE KoJeOaHus 15 htts://m.edsoo.ru/39859¢f1
53 MexaHn4eCcKHe U JIEKTPOMAarHuTHbBIE 10 1 bu6mmoreka [IOK
' BOJIHEI https://m.edso00.ru/39859ef1
but6mmoreka [IOK
24 Onriia 25 L https://m.edsoo.ru/39859ef1
Hroro mo pazneny 60
Pa3zgen 3. OCHOBBI CHEIIMAJTBHOM TEOPUU OTHOCUTEJBHOCTH
but6mmoreka [IOK
31 Ocrosst CTO ° L https://m.edso0.ru/39859¢ef1
Hroro o pazgeny 5)



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOH Ayajli3M 15 bubmmorexa IOK
' PIHYCKYIAP y https://m.eds00.ru/39859¢ef1
bu6mmoreka [IOK
4.2 Pusnka aroma S https://m.edso00.ru/3985%¢f1
43 ®u3nKa aTOMHOTO S/1pa U JIEMEHTAPHBIX 5 bu6nmoreka [IOK
' YaCTULL https://m.edso0.ru/39859¢f1
Hroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3IUKU

but6mmoreka [IOK
5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12 htts://m.edsoo.ru/39859f1
Hroro no pazgeny 12
Pa3zaen 6. PUSHUYECKUMN MPAKTUKYM
. but6mmoreka [IOK
6.1 Dusiieckuit NpaKTikym 16 16 https://m.edso0.ru/39859¢f1
Hroro mo pazueny 16
Pa3nen 7. OBOBLIAIOLIEE IOBTOPEHHUE
Cucremaruzanys U 00001eHne
MIPEAMETHOTO COJICPKAHMSI M OTIbITa bu6nmoreka [IOK
7.1 . 15
JeSITeTFHOCTH, IPUOOPETEHHOTO TIPU https://m.edso0.ru/39859¢f1
n3ydeHnu Kypca ¢usuku 10 — 11 kmaccos
Hroro no pazneny 15
but6mmoreka [IOK
Pesepstioe pens 10 https://m.edso0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudposbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue op
n/n Bcero u3yuyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsbI
pecypchl
1 ®dusnka — pyHIaMeHTaIbHas HayKa O 1 bu6muoreka [IOK
IIpUpoie https://m.edsoo.ru/1beef346
5 Hay4nblii MeTO MO3HAHUS U METOIBI 1 bu6nmnoreka [IOK
ucciaeaoBaHus (GU3UIECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOpHsl B MPOIIECCE
3 n03Ha1-II)I/Is[ MIPUPOIEI pHa6J'IK§)L[eHI/Ie Hu 1 bubmorexa [JOK
PUPOIBL https://m.edsoo0.ru/34c49931
SKCIIEPUMEHT B (hU3HKe
CriocoOb1 nu3mMepeHus: GU3NIECKUx bubnuorexa LIOK
4 1
BEJINYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHTETbHAS
5 MOTPEUTHOCTH U3MEPEHUH (HPU3UIECKUX 1 bubmmorexa [JOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYMH
MogenupoBanue B ¢pusuke. Poib u
6 MecTo (pu3uKku B GOpMUPOBAHUN 1 bu6mmoreka [IOK
COBPEMEHHOI HAYYHOU KapTHHBI MUPA, https://m.edsoo.ru/eabbdedl
B IIPAKTHUYECKON JAESITEIbHOCTH JIOCH
Mexannueckoe asmxenue. Cucrema
7 otcyeTa. OTHOCHUTEIIBHOCTh 1 bubmuorexa [JOK
MEXaHU4eCKoro apuxenus. llpsmas u https://m.edso0.ru/e9a52f02
oOpaTHas 3a/la4ll MEXaHUKU
8 Pangnyc-BekTop MarepraibHOM TOUYKH, 1 bubnuorexa [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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€TI0 IMPOCKIHMKU HAa OCH KOOpJAHWHAT.

Tpaexropus. [lepememienne. CkopocCTs.

Nx npoexuuu Ha OCU KOOPIAUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpHOE IIPSIMOJIMHEWHOE
nBkenue. I'paguueckoe onucanue

bubmuoreka [JOK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso0.ru/89ba7190
ABHUKCHUSA

10 CrnoxxeHue nepeMenieHnii U CKOpOCTeH. bubnuorexa [JOK
Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHomepHoe qBHKEHUE.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bu6nuoreka [IOK
[IpsiMosIMHENTHOE ABUKEHUE C https://m.edso0.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSAMOJIMHENHOTO JIBUKEHUS C bubmmorexa [JOK

https://m.edso0.ru/b7560bbf
MOCTOAHHBIM YCKOPCHHUEM
CBoOoniHOE MajieHue. Y CKopeHue

13 CBOOOIHOTO MaieHusI. 3aBUCUMOCTD bu6moreka [IOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edso0.ru/f738109c
BPEMEHH U UX IpaPuKu

14 JIBI>KeHHe Tena, OpOIIeHHOr0 O bubnuorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npmxenue. [[prmxenue
110 OKPY>KHOCTH. YTJIOBasl U JTUHEWHAsS

15 ckopoctb. [lepuon u yactora. bubamorexa [OK

https://m.edso0.ru/33196fbe
[leHTpOCTpEMHUTEIBLHOE U IIOJTHOE
YCKOpEHHUe
16 Kontponbhas paboTa o teme bubamorexa [IOK

https://m.edsoo.ru/1242f32¢
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https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
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"Kunematuka"

Ilepsbiif 3akoH HproTOHA.
NuepruanbHble CHCTEMBI OTCUETA.

but6mmoreka [IOK

17 [TpuHumn otHocuTenpHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUYETA
18 Cuna. PaBHOEHCTBYIOIAS CHIA. bu6nmoreka [IOK
Bropoii 3akon Herotona. Macca https://m.edso0.ru/141d3837
19 Bsaumogencrtaue ten. Tperuit 3aKkoH bu6muoreka [IOK
HeroToHa https://m.edso0.ru/57dba505
[Tpunnun cynepno3unuu cwi. Pemenne
20 3aI;[atIL:{a prI:IMSHeHI/I: 3aKOHOB bubmmorexa [HOK
https://m.edsoo0.ru/bdf997fb
Hprorona
3aKOH BCEMHPHOTO TATOTECHUSI.
21 DKBUBAJIEHTHOCTh IPABUTALIMOHHON U bubamorexa [IOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChI
29 Cua TSKEeCTU U yCKOpEHHUe bu6muoreka [IOK
CcBOOOIHOTO MMaAEHUS https://m.edso0.ru/22757126
JIBm>keHre HeOEeCHBIX Te U UX
23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas bubnuorexa LIOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
but6mmoreka [JOK
24 Cuna ynpyrocti. 3akon I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUisI cui bu6muoreka [IOK
25 TpeHus. [[BukKeHue B KUAKOCTU U rase ¢ https://m.edsoo.ru/1fa86499
Y4E€TOM CHJIBI COIIPOTUBIICHUS CPEJIbI https://m.eds00.ru/2cb29676
26 JlaBnenue. ['mupocraruueckoe bubmuorexa [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
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AGCOIIOTHO TBEPIOE TEIO. bu6nmoreka [IOK
27 [TocTymarensHOE U BpalaTeabHOE bu6mmoreka [JOK
JBU>)KEHUE TBEPJIOTO TEa https://m.edso0.ru/2b95d57e
28 MoOMEHT CuJIbl OTHOCUTEILHO OCH but6mmoreka [IOK
BpaieHus. [1neqo cubl https://m.edso0.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTu Tena. bu6nuorexa [LIOK
VYcnoBust paBHOBECHUS TBEPAOTO TENA. https://m.edsoo.ru/9aa79a7d
Bunbl paBHOBecust
but6mmoreka [IOK
30 Pemterme saa https://m.edsoo.ru/dclcaacO
31 Konrponbnas pabota o teme bu6nuorexa [IOK
"Jlunamuka. CtaTuka TBepaoro Temna" https://m.edsoo.ru/9f5a574c
NMnynbe maTepuanbHON TOUYKH,
39 CHUCTEMBI MaTePHAIIbHBIX TOUeK. LIeHTp bu6nmoreka [IOK
Macc CHCTEMBbI MaTEPUAIBHBIX TOYEK. https://m.edso0.ru/4bb8294b
Teopema o ABMKEHUU LIEHTPA Macc
HiMnynbe CUITBI M I3MEHEHHE UMITYIIbCa
33 Tema. 3aKOH COXPAHCHHSI UMITYJIbCA. bubmmorexa [IOK
https://m.edsoo.ru/13f0a221
PeaktnBHOE NBHKEHUE
MomeHT umIyiibca MaTepUAILHON
34 Touku. [Ipencrasienue o coxpaHeHUU bu6nuoreka [IOK
MOMEHTA UMITYJIbCA B [IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Penterme sapat https://m.edso<])_.[ ru/f7706d63
36 PabGora cunbl Ha MaOM M Ha KOHEYHOM Bbu6moreka [JOK

nepemenieHuu. I'papuueckoe

https://m.edso00.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
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MpeACcTaBiIecHUE PaOOThI CHIIBI.
MOoIIHOCTh CHIBI

Kunerndeckas sneprus. Teopema 06

bu6mmoreka [IOK

37 W3MEHEHUN KNHETHYECKOI DHEPTUHA
B p https://m.edsoo.ru/9a5e2e74
MaTepraIbHON TOYKH
IToTeHManbHBIE U HENOTEHIIMATBHBIE
38 cwisl. [lorennuansaas dHeprust. Bropas Enbmiorexa HOK
' H prii. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbs kocMuYecKasi CKOpocThb. CBS3b
paboTHl HEMOTCHITMATBHBIX CHII C
39 W3MEHEHHEM MEXaHUYECKON DHEPTUU bubnmorexa LHOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI Tell. 3aKOH COXPAaHCHUS
MEXaHHYECKON SHEeprun
Yaopyrue 1 HeyIpyrue CTOJIKHOBEHUSL.
40 % Z:;eHI/Ie Bey If )J,'IFJ'II/I IS UIEAIbHON bubmmorexa [JOK
P PHYJLTH 2T 1L https://m.eds00.ru/f30f43b6
KUIKOCTHU
41 KonrposnbHas padora o Teme "3aKoHbI bu6mmoreka [IOK
COXpaHEHHUs B MeXaHuke" https://m.edsoo.ru/474e7c4a
Pa3ButHe npencraBieHuil 0 IPUPOIE
P pup but6mmoreka [IOK
42 TermnoThl. OcHoBHEIE ooxeHust MKT.
https://m.edsoo.ru/b0a4445f
Hupdysus. bBpoyHoBckoe nBuxeHne
CtpoeHue ra3000pa3HbIX, KUIAKUX U
43 TBEPIBIX TeJI. XapakTep ABIKEHUS U bubnmorexa LIOK
P . parIep https://m.edso0.ru/c44d02e2
B3aMOJEHCTBHUS YaCTULl BEI[ECTBA
Macca u pa3smepsl MOJIEKYJI (aTOMOB).
44 Kom/lqecho Bep eCcTBa l'focio;IHHas[) bubmorexa HOK
B ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmneparypa. TemnoBoe paBHOBecHE. bubnuorexa [JOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
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IlIxana lenbcus

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmmorexa OK
https://m.edsoo.ru/1531aba5
N bubmuorexa [IOK
47 Wneanbublii ra3. I'a3oBble 3aKOHBI httos://m.edsoo.ru/Ldeb2367
48 VYpaBHenne MeHnaeneeBa-Knamnelpona. bu6mmoreka [IOK
Pemenne 3amau https://m.eds00.ru/8d12c328
49 AbcomoTHas Temneparypa. 3akoH bu6mmoreka [IOK
JanpTOHa https://m.edsoo.ru/14e02d1f
50 M3omporieccrl B u1eabHOM Ta3e ¢ bu6nmnoreka [IOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'paduueckoe npeacrapieHue
51 Hfoj)poueccom E;)[TepMa, u30X0pa, bubmmorexa [IOK
https://m.eds00.ru/1344327b
n3zobapa
but6mmoreka [IOK
52 Ocrosroe ypasrenie MKT https://m.edso0.ru/c8094721
bu6mmoreka [IOK
>3 Pemere 3a1a< https://m.eds00.ru/10265a05
CBsi3b a0COMIOTHON TeMIEepaTyphl
TEPMOJANHAMUYECKON CUCTEMBI CO
o4 CpelHEN KHHETHYECKOM 3Heprueu https://m.edsoo.ru/c38af875
MOCTYNATEeIFHOTO TEIJIOBOTO ABMKCHHUS
e€ yacTuIl
55 O000111eHNE U cCUCTEMAaTU3ALM 3HAHUI bu6mmoreka [IOK
o Teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 Konrpomnsnas padora no teme "OCHOBBI bu6nmorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonnHamMuveckas cucreMa. 3a1aHue but6mmoreka [IOK
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BHEIIHUX ycaoBuid st T/l cucrtemsl.
BremHue u BHyTpeHHHE TTapaMETPBHI.
ITapametps! T/l cucTemsbl Kak CpeaHUE
3HAYCHUS BEJINYHNH, OIIMCHIBAIOIIUX €€
Ha MUKPOCKOIIMYECKOM YPOBHE

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

HyneBoe Hauano TepMOAMHAMUKH.

but6mmoreka [IOK
58 CamMonpou3sBoibHas peakcanus T
MONpOH3BOIIbHAs penakcats 1)1 https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Monens ueaabHOro ra3a B
59 TepMOJAMHAMUKE. Y CJIOBUS bubmmorexa LOK
PMOA T https://m.eds00.ru/29355001
MIPUMEHUMOCTH ATOU MOJIEITH
60 VYpaBaenue Menaeneesa-Knaneiipona u bu6muoreka [IOK
BBIPAKECHUE U1 BHYTPEHHEHN SHEPrUuu https://m.edsoo.ru/bal178d0
Bripaxkenue 17151 BHyTpeHHEH SHEpPrun
61 OJTHOATOMHOTO HJICaJTbHOTO Ta3a. bubmuorexa [IOK
KBa3zucrarnueckne u HeCTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MIPOLIECCHI
DnemeHTapHas paboTta B
62 TepMoauHamMuKke. Beruucnenue paboTsl bu6nmoreka [IOK
o rpaduky nporecca Ha pV- https://m.edso0.ru/741d5738
auarpamMmme
Temnonepenaya kak crniocod U3MEHEHUS
63 BHyTpeHHeH sHeprun TJI cucteMsl 6e3 bubmorexa OK
yip P https://m.edso0.ru/3d734561
COBEPIIICHUSI pabOThHI
64 KonBekuus, TemIonpoBOgHOCTb, bu6mmoreka [IOK
U3JIy4CHUE https://m.edsoo.ru/157b54cd
65 KomnuectBo Temnotsl. TemmoéMKOCTh bubmuoreka [JOK

Tena. YieJdbHas U MOJIsipHas

https://m.edsoo.ru/7ba67355
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TEIIOEMKOCTH BEILIECTBA. y,[[eJ'IBHaﬂ
TEIJIOTA CTOPAaHUA TOILIMBA

Pacuér konuuecTBa TEIUIOTHI IpU

but6mmoreka [IOK

06 Teronepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTue 06 aguabaTHOM MpoIEcCce. bu6mmoreka [IOK
[lepBblil 3aKOH TEPMOAVMHAMUKH https://m.edso00.ru/d8098824
KonmuecTBo TemioTe U paboTa Kak
68 Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPT U bubmmorexa [TOK
https://m.edsoo.ru/b047alcd
T]I cuctemsbl
BTtopoii 3aKk0H TepMOJUHAMUKY 11T
69 PABHOBECHBIX M HEPABHOBECHBIX bu6nuoreka [IOK
npoueccoB. HeobpaTtumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOJHBIX MTPOLIECCOB
70 [TpuHIUTIBI TEHCTBUS TEIIIOBBIX bu6moreka [IOK
marmmH. KIT/] https://m.eds00.ru/2e945513
71 MaxkcumanbsHoe 3Haduenre KITJI. Iuki bubmuorexa [JOK
Kapno https://m.edsoo.ru/fe3857h9
but6mmoreka [IOK
7 Pemterme sazas https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHE aCTICKTHI
73 HCMOJIb30BAaHMS TEIJIOBBIX JIBUTATEIICH. bubnuorexa [JOK
TemnnoBoe 3arpsA3HEHUE OKPYKarolen https://m.edso0.ru/9867aaa7
cpeabl
but6mmoreka [IOK
4 Pemerve 3axas https://m.edsoo.ru/c8c70432
O06o001IeHre U cucTeMaTU3aIus 3HaHUH
bu6mmoreka [IOK
75 no teme "Tepmoaunamuka. TernnoBbie

MaIlIuHe"

https://m.edsoo.ru/28d62b3f
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Kontponbhas pabora o teme

bu6moreka [IOK

76
"Tepmoaunamuka. TernaoBeie MalIiHbI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpa3oBanue U KOHACHCAIIHS.
77 I/Icfla eII;)He U KUMeHue. Y gelibHas bubmorexa HOK
p ghda https://m.edso0.ru/6f8e6777
TEIUIOTa MapooOpPa30BaAHUS
HacwImeHHbIe ¥ HCHACHIIIICHHBIC MTapPHI.
KauecTBeHHast 3aBUCUMOCTB IDIOTHOCTH
U JABJICHUS HACBIIEHHOIO I1apa OT
78 TEMIIEPATYPHI, UX He3aBI/ICI/IM(I))CTI> oT bubmorexa HOK
N PaTypeL, https://m.edsoo.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO Mapa.
3aBUCUMOCTb TEMIICPATYPhI KHUIICHHUS OT
ABJIEHUS B JKUIKOCTH
79 BrnaxxHocTh Bo3iyxa. AGCONIOTHAS U bubmuoreka [IOK
OTHOCHUTENIbHAS BIa)KHOCTH https://m.edsoo.ru/30ebbb79
but6mmoreka [IOK
80 Pemrenne 3amau
a1 https://m.eds00.ru/18e95ff3
Teépnoe teno. Kpucraimmyeckue u
81 amop(HbIe Teraa. AHU3OTPOIHSI CBOWCTB bubmmorexa LOK
p ' p https://m.edso0.ru/20a88a03
KPHUCTAJIJIOB
[InaBiieHne M KpUCTAIIU3ALIMS.
bubmuorexa [JOK
82 VnensHas TEIUIOTA IIIABICHHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarus
edopMaruy TBEPIOrO TeNA.
Aecpop P but6mmoreka [JOK
83 Pactsoxenue u cxarue. Casur. Moayiib
. https://m.edsoo.ru/dalaab10
HOwnra. Ilpenen ynpyrux aedopmanuit
TemnnoBoe paclIMpeHue KUIKOCTEH U
" bubmuorexa [JOK
84 TBEPABIX T€J. AHTAPMOHH3M TETLTOBBIX

KOJIeOaHMIl 4acTHI] BEILIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [Ipeobpa3zoBanue sHEPTUH B Pa3z0BBIX bu6nmoreka [IOK
nepexoiax https://m.eds00.ru/97a067 2f

bu6mmoreka [IOK

86
YPaBHEHHE TeILIOBOrO banarca https://m.edsoo.ru/ab1521fb

bubmuorexa [JOK

87 P

cHicHie satat https://m.edsoo.ru/8ab7f40d
[loBepXHOCTHOE HATSAKEHNUE.

88 Kanunnspuele sBinenus. [lapnenue non bubmuotexa [JOK
HWCKPUBIICHHOW MOBEPXHOCTHIO https://m.edsoo0.ru/b42f1f97
xuakoctu. Gopmyna Jlamnaca
O00011eHre U cCUCTEMAaTU3ALM 3HAHUI

89 1o TeMe "ArperaTHble COCTOSTHUS bubamorexa [HOK

P | https://m.eds00.ru/0b52575¢
BelecTsa. Pa3oBble MEPEX0bI
KonTponbhas pabota o Teme
90 "ArperaTHbIE COCTOSIHHSI BEIIECTBA bubmmorexa LIOK
P | B ' https://m.edso00.ru/7dc2a739
da30BbIE IEPEXOBI
DnekTpu3anus Tei U e€ MpOosiBJICHUSI.

91 Onexrpuueckuii 3apsa. /Isa Buna bubmorexa [LIOK
AJIEKTPUYECKUX 3apsiaoB. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
JTUAJIEKTPUKU U TOJTYIPOBOJHUKH
DNIeMEHTAPHBIN JIEKTPUUECKUM 3apsijl.

92 3akoH COXpaHeHI/IH anelr)K I/I‘-ICCKOFI()) " bubmmorera [IOK

P P https://m.edsoo.ru/f49afd24
3apsna

93 B3aunmoneiictBue 3apsnoB. Toueunbie bu6mmoreka [IOK
3apsnbl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmoreka [IOK

94 Pemenne 3anau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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DnekTpuyeckoe nojie. Ero neiicteue Ha

bu6moreka [IOK

95
AIEKTPUUECKUE 3aPsiIbI https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 2JIEKTPUYECKOrO MOJIS.

96 [TpoOuslii 3apsia. Jlunuu bu6mmoreka [IOK
HanpsHKEHHOCTHU JICKTPUYECKOTO TOJIA. https://m.edsoo.ru/3dac6957
OAHOPOHOE ANEKTPUYECKOE TT0JIe
[ToTeHManbHOCTH

97 3JEKTPOCTATUYECKOTO MoJsi. PazHOCTh bubmmorera [IOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANPSKEHUE
[lorenuuanbHas sHEprus 3apsaaa B
98 ANEKTpOCTaTHYECKOM 1osie. [loTeHman bubmmorexa LIOK
P ] https://m.edsoo.ru/af5fa389
3IEKTPOCTATUUECKOTO OISt
CBsi3b HANPSHKEHHOCTHU TIONS U

99 A3HOCTHU MOTCHITUAJIOB JIJIS bubmmorexa OK
P t A https://m.edsoo.ru/df7a6838
AIEKTPOCTATHUECKOTO TIOJIS

100 [IpuHuun cyneprno3unuu bu6nunorexa [IOK
AJIEKTPUYECKUX TTOJIEN https://m.edsoo.ru/Ocfeda6c

but6mmoreka [IOK

101 P

cHicHie saat https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsana. [lone but6mmoreka [IOK
PaBHOMEPHO 3apsKEHHOM cdepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO O

103 00BEMmy mmiapa. Ilone paBHOMepHO bubmmorexa [IOK

Y Hape- PaBrovep https://m.eds00.ru/f7a665ee
3apsKEHHON OECKOHEUHO! MIIOCKOCTH

104 IIpOBOIHUKY B JIEKTPOCTATUYECKOM bu6nuoreka [IOK
oJie. Y CJI0BUE PABHOBECHUS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMDJIEKTPHUKY U TIOJYIIPOBOIHUKH B bu6nmnoreka [IOK

QJICKTPOCTATUYCCKOM I10JIE

https://m.edsoo.ru/060ebab5
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Konaencarop. 21eKTpoEMKOCTD

106 KOHJICHCATOPa. DICKTPOEMKOCTh bubmmorexa LOK
A pa- P https://m.eds00.ru/845b4f73
IJIOCKOTO KOHJIEHCATOpa
[lapauiensHOE COETMHEHNE bu6mmoreka [IOK
107
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTelIbHOE COEMHEHNE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHAEHCAaTopa Bubmmorera [IOK
P P A P https://m.edsoo.ru/73a34f18
but6mmoreka [IOK
110 Penrenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBrkeHue 3apsyKEHHON YaCTHULIbI B bu6nmorexa [IOK
OJTHOPOJHOM 3JIEKTPUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amay
113 O06001IeHre U CUCTEMATU3aIUs] 3HAHUH bubmuorexa [JOK
o Teme "DiekTpuueckoe mnoie" https://m.eds00.ru/5752603f
114 KonrponbHas pabota o teme bubmorexa [LIOK
"DnexTpuyeckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS
115 CYILIECTBOBAHUS MTOCTOSIHHOTO bubmorexa LIOK
yi https://m.edso0.ru/233311b5
ANEKTPUYECKOTO TOKA
but6mmoreka [IOK
116 14 . H DJ1C
crowmikit Toka. Hanpskenie i 91 https://m.edso0.ru/0839a115
117 3akon Oma 1t yJacTKa IEeTH. bu6mmoreka [IOK
DIEKTPUYECKOE CONTPOTUBIICHHE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTB CONIPOTUBIICHUS bubmuorexa [LIOK

OJTHOPOJIHOT'O IIPOBOJIHHUKA OT €r0

https://m.edsoo.ru/95fcdf51
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JAJIWHBI U IJI0INAaH IMOIIEPEUYHOIO
CCUCHUA

119 VY enpHOe CONPOTUBIICHUE BEILIECTBA. bu6muoreka [IOK
Pemienue 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarensHOE, MapaieIbHOE, bu6mmoreka [IOK
CMEIIIAHHOE COEIMHEHNE MPOBOJHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX DIIEKTPUYECKUX bu6mmoreka [IOK
ueneit. [Ipasuna Kupxroda https://m.edso0.ru/1794cf37
but6mmoreka [JOK
122 Peierye 3anas https://m.edso00.ru/3881b469
123 Pabota anexTpuueckoro Toka. 3akoH bu6mmoreka [IOK
Jxoyns —Jlenua https://m.edso0.ru/a3605¢c5¢
but6mmoreka [IOK
124 Pemere 3axa< https://m.eds00.ru/6761bfOf
MOIIHOCTH JIEKTPUIECKOTO TOKA.
125 TCHH;OBaH MO HZI;TI) BRIACIIICMAas Ha brbmorera [IOK
- » BRUL https://m.eds00.ru/99750a6f
pe3ucrope
but6mmoreka [IOK
126 P
CHICHHIE 3aAat https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpeHHEE COTIPOTUBIICHNE bu6mmoreka [IOK
HWCTOYHUKA TOKA https://m.edso00.ru/72d453af
128 3axon OMa 1 MOJIHOM (3aMKHYTOI) bu6mmoreka [JOK
AJIEKTPUYECKOMN LIeTTH https://m.edsoo.ru/221f40fb
but6mmoreka [IOK
12 P
o CHICHHE 3aAat https://m.edso00.ru/3580b679
bu6mmoreka [IOK
130 MOIHOCTS HCTOHHHKA TOKA https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3aMbikanme bubmuorexa [JOK
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https://m.edso0.ru/546f5632

132 Konpaencarop B 11ernmu mocTOSTHHOTO TOKa bubmmorexa LIOK
s p Bl https://m.edsoo.ru/35368f3e
bub6mmoreka [JOK
1 P
33 CHICHHE 3aAat https://m.edso0.ru/4410cef0
134 Pemenue 3agau no reme "IlocTossHHBIM bubmuorexa [IOK
AIEKTPUICCKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "llocTossHHBIN bubmuorexa [JOK
AIEKTPUYECKUN TOK" https://m.edso0.ru/744261b8
136 Pemenne 3amau no teme "IlocTOsTHHBII Bbu6moreka [JOK
AJIEKTPUYECKUMA TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMaTU3aIis 3HAHUH
137 1o TeMe "[IoCTOSHHBIN IEKTPUICCKHI bubmmorexa [IOK
\ P https://m.edsoo.ru/bfd7a050
TOK
138 KonTtpoinbhas paboTa o teme bu6nmoreka [IOK
"TlocTOSIHHBIN NMEKTpUYECKUI TOK" https://m.edso0.ru/1885ddf1
DneKTpuuecKas MpOBOANMOCTh
139 a3JIMYHBIX BEIICCTB. DICKTPUUCCKUN bubmmotera [JOK
P . ' P https://m.edsoo.ru/da794295
TOK B MeTa/lIaXx. CBEpXMpPOBOAMMOCTD
DNEKTPUUYECKHUNA TOK B pACTBOPAX H
140 acruiaBax 3JICKTPOJIUTOB. 3aKOHBI bubmmorexa [1OK
P p ’ https://m.edsoo.ru/4b423491
dapazes ns MEKTPOIU3a
but6mmoreka [IOK
141 C) i A
JICKTPHACCKHILTOR B Ta3ax asMa https://m.eds00.ru/92d92f76
142 DNEeKTPUYECKHUIN TOK B BAKYyMe. bu6mmoteka [IOK
BakyymHbIe pu6opbI https://m.edso0.ru/2E+160
143 DNEeKTpUYECKUN TOK B bubmuorexa [LIOK

MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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144

[TomynpoBOIHUKOBBIE TPUOOPHI

but6mmoreka [IOK
https://m.edso0.ru/83622200

145

@U3NYECKUM IPAKTUKYM 110 TEME
"HM3MepeHne cuiibl TOKa U HaIlPsKEHUS
B IIeNT1 IOCTOSIHHOTO TOKa MPH MOMOILU
aHaJIOTOBBIX U LIU(POBBIX
M3MEpUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO C IU(POBOIA
nabopatopueii o ¢pusuke. [Ipumepst
U3MepeHus: GU3NUYECKUX BEJTMUUH MPU
MOMOIIM KOMITBIOTEPHBIX 1aTYUKOB"

but6mmoreka [IOK
https://m.edso0.ru/5643ea56

146

147

@U3HYECKUI MPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO IBUKEHUS
C LIEJIBIO ONPEJEIICHNUS MTHOBEHHOM
ckopoctH"

@U3NYECKUI MPAKTUKYM IO TEME
"N3mepeHue yCKOpeHUs Mpu
MPSIMOJIMHETHOM paBHOYCKOPEHHOM
JBHKCHHUU 10 HAKIIOHHOM IIJIOCKOCTH"
nmu "HccnenoBanre 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIOKEHUN"

but6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmuorexa [JOK
https://m.edso0.ru/6960b6ef

148

PuU3UYECKU PAKTUKYM 110 TEME
"N3mepeHune ycKkopeHHst CBOOOIHOTO
nagenus" win "M3ydenue nBrKeHus
Tena, OPOIIEHHOI 0 TOPU30HTAIBHO"

Bbu6moreka [JOK
https://m.edsoo.ru/d1ea2402

149

@U3UYECKUM IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUA Tela Mo
OKPY>KHOCTH C TTOCTOSIHHOM 110 MOJYJIIO

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocThio" i "Hccnenoanue
3aBUCUMOCTH TIEpHOJia 0OparieHus
KOHHUYECKOrO MasiTHHUKA OT €ro
rnapameTpoB"

150

Ou3nveCcKuil MPaKTUKYM IO TEME
"M3MepeHue paBHOJICUCTBYIOIIEH CHUITBI
MIPY IBMKCHUH OpPYCKa M0 HAKIIOHHON
miockocty" win "l[IpoBepka rumnoTessl o
HE3aBUCHUMOCTU BPEMEHHU JABUKECHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl'”

Bbub6moreka [IOK
https://m.edsoo.ru/0b34db84

151

@U3NYECKUI IPAKTUKYM 110 TEME
"HccenoBaHue 3aBUCUMOCTH CHUII
YIPYTrOCTH, BO3HUKAIOIIUX B IPYKUHE U
PE3UHOBOM 00pa3sle, OT ux
nedopmanun" unu "M3yuenue
JBUKEHUS CUCTEMBI TEJl, CBA3aHHbBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
650K"

bu6moreka [IOK
https://m.edsoo.ru/b55b81al

152

OU3NYECKUI TPAKTUKYM T10 TEME
"N3mepenue ko3P puiirieHTa TpeHus 1o
BEJIMYMHE YIIIOBOTO KOA(PPHUIIMEHTa
3aBucumoctd Frp(N)" wnu
"HccnenoBanue JBUKEHUS Opycka 1o
HaKJIOHHOH IJIOCKOCTH € TIEPEMEHHBIM
K03 HULIMEeHTOM TpeHUs" UIn
"N3yueHue IBUKEHUS Tpy3a Ha Bajly C
TpeHueM"

but6mmoreka [JOK
https://m.edsoo.ru/b83b1607

153

DU3NYECKUI TPAKTUKYM I10 TEME

but6mmoreka [IOK
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"UccnenoBanue yciaoBUM paBHOBECHS
TBEPJIOTO TEJA, UMEFOIIETO OCh
BpaieHus" i "KonctpyupoBanue
KPOHILUTEHHOB U PAcu€éT CUJI ypyroctu"
nnu "M3ydeHne ycToiuuBOCTH
TBEPJIOrO TeJa, UMEIOLIETO II0IMIAb
ornops!"

https://m.edsoo.ru/4a04f4f7

154

@U3UYECKUI IPAKTUKYM I10 TEME
"N3mMepeHue uMimynbca Tena 1no
TOopMO3HOMY IyTu" unu "M3mepenune
CHWJIBI TATH, CKOPOCTH MOJIETU
AIEKTPOMOOUJISI ¥ MOIIIHOCTH CHUJTBI
Taru" win "CpaBHEHNE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
nm "HccnenoBanne COXpaHEHUs
UMITyJIbCa TPU YIIPYTOM
B3auMozeiicTBun" unu "M3mepenue
KMHETUYECKOM SHEPTUU TeJa 10
TOPMO3HOMY ITyTH"

but6mmoreka [IOK
https://m.edsoo.ru/856fb28e

155

OU3NYECKUI TPAKTUKYM T10 TEME
"N3y4yeHne n30TepMHUYECKOro Iporecca
(peKOMEH0BaHO UCIOIb30BaHHE

1 poBoi 1abopaTopun)" wiu
"N3y4eHne n30X0pHOro npouecca’ nin
"N3yuenne n3obapHOTO Iporecca’ win
"IIpoBepka ypaBHEHUS COCTOSHUSA"

bub6moreka [IOK
https://m.edsoo.ru/e0fe7e07

156

@U3HYECKUI IPAKTUKYM I10 TEME
"N3mepenue ynenbpHoH TermnoéMkocTn"
unu "Hccnenosanue mpoiiecca

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa6l
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OCTBIBAHUS BellecTBa" MIIN
"HccimenoBanne aqnabaTHOTO
nporiecca” win "U3yuenue
B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUTIEHUS )KUIKOCTEH"

@U3HYECKUI IPAKTUKYM II0 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
UCIapeHus KUIKOCTeN" uiun
"U3MepeHue yienbHOM TemI0ThI
maBiieHus apaa’ wim "M3yuenue

. bu6muoreka [IOK
157 CBOMCTB HACBIILIEHHBIX MapoB" WIH 1 1 1

https://m.edsoo.ru/6bla23b5

"N3mepenune abCOIOTHOHN BIAXKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHun". U3mepenue

ko3¢ duLIeHTa TOBEPXHOCTHOTO
HaTSKEHUS

@U3UYECKUM IPAKTUKYM I10 TEME
"HaOnroeHue npeBpalieHus SJHepruu
3apsHKEHHOTO KOHIECHCATOPa B DHEPIUIO
W3IIYYCHHS CBETOAMOA" UITH
"N3y4yeHne NpoTeKaHus TOKa B LIETIH, bubnuorexa [IOK

158
cozeprKauiell KonaeHcaTop'" uiu https://m.edsoo.ru/ec424377

"PacripeieneHue pazHOCTH
MTOTCHITUAIOB (HAIIPSKEHUS ) TIPU
MOCJIEZIOBATEILHOM COEIMHEHUU
KOHJIeHCaTopoB"

OuU3NYECKUl MPAKTUKYM I10 TEME bubmmoreka [IOK

159
"HccneqoBaHue CMEMIAHHOTO https://m.edso0.ru/2b179d98
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COEJIMHEHUS PE3UCTOPOB" MK
"N3mepeHue yaeapHOro COnpoOTUBICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HaAIpPSDKEHUS IS JJaMIIbl HaKaIuBaHUs"

OU3NYECKUI TPAKTUKYM T10 TEME
"Habnronenue anexrponuza" wim
"N3mepeHnue 3apsia OHOBAJIEHTHOTO
nona" unu "HMccnenosanue

but6mmoreka [IOK

160
3aBUCHMOCTH CONMPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATypbl' W1
"CHsiTHE BOJBT-aMIIEPHON
XapaKTEepUCTUKU quojaa”
PesepsHblil ypok. O000IIIEHHE U
161 CI/ICTI;MaTI/BZp WSl 3HAHUH 10 TEME bubmorexa LOK
" H" https://m.edsoo.ru/ed017d93
Kunematuka
Pesepsublii ypok. O000IIEHNE T
162 CI/ICTEM&TI/BZ]I_)IH}I 3HAHUH 110 TEME bubmorexa [IOK
https://m.eds00.ru/3149956b
"Imaamuka"
PesepBuniii ypok. O0001IeHIE U
163 CI/ICTIe)MaTmZp WSl 3HAHHUH 110 TEME bubmorexa HOK
" B " https://m.edso0.ru/0f9752ac
CraTtuka TBEpIOrO TENa
PesepBHEIl ypok. O0001IIEHHE U
P P . but6mmoreka [IOK
164 CHCTEMAaTU3aIUs 3HAaHUH 10 TEME
https://m.edsoo.ru/6c0df9cc
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"
PesepBHelii ypok. O600ICHNE 1
165 CHCTEMAaTH3allNs 3HAHUH 10 TEME but6mmoreka [IOK

"OCHOBBI MOJICKYJISIPHOKMHETHYECKOI
teopun"

https://m.edsoo.ru/de148976
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PeseprubIil ypok. O6001eHIE 1

166 cUCTEMATU3ALIU 3HAHUM 110 TEME 1 bubmmorexa [JOK
& https://m.edsoo.ru/Obcc77¢cl

"Tepmoaunamuka. TernaoBble MalIvHb!"
PesepBHelit ypok. O6001ICHNE U

167 cUCTEMAaTHU3aIUs 3HAaHUH 10 TEME 1 bubmuoreka [JOK
"ArperaTHbl€ COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
dazoBble nepexoabl"”
PesepBusblil ypok. O000IMIEHNE U

168 CI/ICTEMaTI/BZp 1581 3HaHI/II>I'Iu 10 TEME 1 bubmorexa IIOK
" 8 " https://m.edso0.ru/f2381c0c

DIIEKTPUYECKOE TTOJIE

PesepBuEbIi ypok. O000IIIEHE U

169 CI/ICTIe)MaTmZp WS 3HAHWI 110 TEME 1 Eubmiorexa HOK
" EI . https://m.edsoo.ru/3cae6dal

[TocTOsSIHHBIIN ANEKTPUIECKUI TOK

PesepBHEIil ypok. O0001IIEHHE U

170 CHCTEMaTmZp s 3HaHI/II;IH o teme "Toxkn 1 Enbmrorexa HOK

B " https://m.edso0.ru/cc7681d4
B PA3JIMYHBIX Cpeliax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

KoaunuecTBo yacos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
BsauMoelicTBUE ITIOCTOSHHBIX
1 MarHUTOB U MPOBOJIHUKOB C TOKOM 1 bubmmorexa OK
poBoa ' https://m.edso0.ru/487a8593
MarunutHoe nose. ['unoreza Ammnepa
BekTop MarHMTHOM MHIYKITUH.
2 [Tpun pI/Il'I Cynepro3u EZ I\jI_IaFHI/ITHBIX 1 bubmmorexa [IOK
p UH yuep H . https://m.edsoo.ru/4clabcch
nosiei. JInHuu MarHuTHON MHIYKIIHHU
3 MarauTHo€ 10JI€ MPOBOIHHKA C 1 bu6muoreka [IOK
TokoM. OnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cuna Amrniepa, e€ HanpaBJIeHUE U 1 bu6nmoreka [IOK
MOZYJb https://m.edsoo.ru/26d9c5ba
bu6moreka [IOK
P 1
> CHicHHe sazat https://m.edsoo.ru/a37a0c21
6 [Ipumenenune 3akoHa Amnepa. 1 bu6mmoreka [JOK
DIIEKTPOU3MEPUTEILHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HarpaBleHHUE U
7 MOJYJIb. JIBUKEHHE 3apIKEHHON 1 but6mmoreka [IOK
YacTHUIIBI B OJTHOPOJTHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
noJje
but6mmoreka [IOK
8 P 1
cHicHme sazat https://m.edsoo.ru/504e98c7
bu6mmoreka [IOK
9 Pa6 JI 1
abota Ciet Jlopentd https://m.edso0.ru/d518be4b
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but6mmoreka [IOK

10 Pemenme sanau https://m.eds00.ru/93617bd9
MaruuTHOE oJIe B BEIISCTBE.
11 deppoMarueTuku, napa- u bubmorexa HOK
pP - 11ap https://m.eds00.ru/30ff9608
IUaMarHeTUKU
OCHOBHEBIE CBOMCTBA
12 ¢beppomaruetukos. [Ipumenenue Bubmroreia LIOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTHKOB
13 Pemenue 3agau no reme "MarautHoe but6mmoreka [IOK
mone" https://m.edsoo.ru/5b55¢307
14 Pemenne 3aa4 mo reme "MarautHoe bu6mmoreka [IOK
nose" https://m.edso0.ru/41c4ae8a
SIBiIeHME DIEKTPOMAarHUTHOMU
15 WH nu. [ToToKk BEKTOpa MarHUTHOM bubmorexa LOK
ALYKItMH. p https://m.edsoo.ru/b3efalcl
WHIYKITUU
bu6moreka [IOK
16 IC mnyxunn https://m.edso0.ru/48150bd8
17 3aKOH JIEKTPOMarHUTHON HHIYKIINH bubmorexa [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe aniektpuueckoe nose. Toku bu6nuoreka [IOK
dyko https://m.edsoo.ru/15abe140
OJ1C uHAYKIIMH B IBHXKYLIUXCS bu6mmoreka [JOK
19
MPOBOJTHUKAX https://m.edso0.ru/0235cc02
but6mmoreka [IOK
2 P
0 CLICHHE 3a1a1 https://m.edsoo.ru/4dfda618
bub6mmoreka [IOK
21 IT JI
PaBHio Jetna https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTh. KaTymka bubmuorexa [JOK
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HUHAYKTUBHOCTH B LCIIH ITOCTOSAHHOI'O
TOKa

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

SAsnenue camounaykiuu. IC

but6mmoreka [IOK

23
CaMOMHAYKIMU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIs1 KATYIIKHU C bu6mmoreka [IOK
TOKOM. DJIEKTPOMArHuTHOE MOJIe https://m.edsoo.ru/b3c0ad11
bub6mmoreka [IOK
25 P
CHICHHe sa/at https://m.eds00.ru/88f69d2b
26 O06o011ieHre u cucTeMaTu3anus bubmorexa [IOK
3HAHUM MO TeMme "DNeKTpoauHaMHUKA" https://m.edso0.ru/76484025
97 KonTponbhas pabora o teme bu6nuorexa [IOK
"DnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Komnebarensnas cuctema. CBOOOIHEIE
28 Kkosnebauus. 'apmoHnueckue bubmorexa LOK
-1 ap https://m.edsoo.ru/7c1db385
KoaeOauus
29 KuneMaTtuueckoe U IMHaAMUYECKOE bubmuorexa [JOK
OIMCaHUE KOJIEOATEIBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTuyeckoe onucanue. BeiBos
IUHAMHYECKOTO OIHMCAHUSA
30 rapMOHHUYECKHNX KOJICOaHUN U3 UX bubmorexa [JOK
p https://m.edso0.ru/e3c99692
9HEPreTUIECKOr0 U KHHEMATHIECKOTO
OIHUCAHUS
but6mmoreka [IOK
31 A a asza xosieOaHuii
MILITYZa 1 (pasa KoneOarnil https://m.edsoo.ru/7a0c439a
[lepuox u yacToTa KOJICOAHMIA.
32 [epuoa Manbix cBOOOTHBIX but6mmoreka [IOK

KoJe0aHuil MaTEMaTHUECKOTO
MasTHHKA. [lepro cBOOOTHBIX

https://m.edsoo.ru/e0399319
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Koje0aHul IPY>KUHHOTO MasiTHUKA

33 3aryxaromnme KojieOaHusl. bubnuorexa [LIOK
Bremyxnennsie kosebanus. Pezonanc https://m.edso0.ru/72e93d09
bu6mmoreka [IOK
34 ABTOKOJICOAHH https://m.edsoo.ru/6add2644
but6mmoreka [IOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koHpepenusd "MexaHnnueckue
36 K(f)ﬂeGaHI/I:Ib BpM ;JIKaJ'IBHBIX Enbmiorexa HOK
'}'I https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O00011eHNE U CUCTEMATU3ALII
37 3HAHUH 110 TeMe "MexaHu4ecKue bubmmorexa LOK
Y https://m.edso0.ru/eb84182f
Koaebauus
DneKTpOMarHUTHHIE KOJIeOaHHUs. bu6nmoreka [IOK
38 .
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMILIUTYIbI
39 3a I})I z KOHEHCATOpa C aMILIUAT 0};[ bubmorexa [IOK
P A P A https://m.edsoo0.ru/093f9afl
CHJIBI TOKa B KOJICOATEIHHOM KOHTYPE
40 3aK0oH COXpaHEHUS YHEPTHH B bu6nmoreka [IOK
UJeaJIbHOM K0JIeOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolue 2JIeKTPOMAarHuTHEIE
41 KOJ'IfgaHI/I;jI Brir TpeHHme bubnnorexa LIOK
' YA https://m.eds00.ru/5e668619
AJICKTPOMATrHUTHBIE KOJICOAHMS
[lepemenHsIit TOK. Pezucrop u
42 KOHJIEHCATOP B IIEIH IIEPEMEHHOTO bubmorexa LOK
A p B p https://m.edso0.ru/84836152
TOKa
43 Katymika HHIYKTUBHOCTH B LICTIH but6mmoreka [IOK
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https://m.edsoo.ru/eb84182f
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INEPEMEHHOI'O TOKA

https://m.edsoo.ru/cfa307af

3akon OMa J1st JIEKTPUUYECKOM TeTr

bubmuorexa [JOK

44
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MoIHOCTh IEPEMEHHOTO TOKA.
45 AMIITUTYIHOE U JEUCTB ee Enbmiorexa HOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYCHUE CHJIBI TOKA U HAMPSIKCHUS
46 Pe3oHaHc B dIIEKTPHUECKOI LIETTA Eubmorexa I{OK
p H https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 P
CHICHHE 3a1ad https://m.edso0.ru/al16836a4
Wneansubiif Tpancdopmatop.
48 IIpousso CTEE)) He(be paqa I/Ip bubmnorexa [JOK
P s - TTepedl » https://m.edsoo.ru/f97418ae
MOTpeOIIeHNE IIEKTPUIECKOW YHEPTUU
DKOJOTUYECKUE PUCKU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
49 Kp JIBT 2211 I/ICHOJ'IBSOT;)aHI/IH P Enbmorexa HOK
YARTYP . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MIOBCEIHEBHON
KU3HA
but6mmoreka [IOK
50 P
CHICHHE 331t https://m.edsoo.ru/ee6677ed
bubmuorexa [JOK
1 P
> CHietme sajat https://m.edsoo.ru/7cab59f8
O000111eHNE U CUCTEMATU3ALMI
52 3HAHU 110 TeMe "DIIEKTPOMATHUTHEIE Enbmiorexa HOK
" P https://m.edso0.ru/401024a9
Koaebauus
53 MexaHW4eCKHe BOJHBI. bubmuorexa [JOK
XapaKTepUCTUKU MEXaHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH bubmuorexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTepUCTUKH 3ByKa bubamorexa [IOK
YK. AapaKtep Y https://m.edso0.ru/138b6f09
56 Wudpaspyk u ynserpassyk. [llymoBoe bu6mumoreka [IOK
3arpsi3HEHUE OKPYKAKOLIEH CpeJibl https://m.eds00.ru/7380038f
but6mmoreka [IOK
> Pemrerme saa https://m.edsoo.ru/cfd918bf
58 DNIEKTPOMArHUTHBIE BOJHBI. bu6muoreka [IOK
N3iyyeHue 3J1eKTpOMarHuTHLIX BOJIH https://m.edsoo.ru/714e5dbl
59 DOHeprus AMEKTPOMATHUTHBIX BOJIH. bu6mmoreka [JOK
CBoMCTBA 3JIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[IIxana 351eKTpOMarHUTHBIX BOJIH.
60 [TpuMeHeHne AIeKTPOMArHUTHBIX Bubmmorera [IOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIIBI pagUOCBSI3U U
61 TeleBUaeHUs. Paguookamnusi. but6mmoreka [JOK
DNIEeKTPOMArHuTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpYKaroIIel cpebl
62 KontponbHas paboTa o Teme bu6nmoreka [IOK
"Konebanus u BosHbI" https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH MPSMOJIMHEITHOTO bu6mmoreka [IOK
pacupoCTpaHEHHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMeHEeHNE
64 3aKOHa MPSIMOJIMHEHHOTO bubamorexa [IOK
p https://m.edsoo.ru/ea32d455
pacrpoCcTpaHeHHs CBETa
65 Otpaxenue ceta. [mockoe 3epkaiio. bubnuorexa [JOK
Cdepudeckoe 3epkajo https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBINA U bubmuorexa [JOK
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OTHOCHUTEJIbHBIN TI0Ka3aTesb
npenomieHus. [lonHoe BHyTpeHHEee
orpaxkeHue. [IpenenbHbIi yroiu
IIOJIHOTO BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha IIPUMCHCHHC

but6mmoreka [IOK

67
SAKOHOB OTPAAEHHA 1 NPETOMICHIA https://m.eds00.ru/49d830a9
cBeTa
Xox nydeit B mpusme. Jucnepeust
. bubmuorexa [IOK
68 cBera. CI0XKHBII cocTaB OEJIoro CBETA.
https://m.edsoo.ru/d8elc3be
set
69 JIunzpl. ®OKyCHOE PACCTOSTHUE U bu6mmoreka [IOK
onTHYECKas CUJia JIMH3EI https://m.edso0.ru/60441359
70 ITocTpoenne n300pa>keHUi B JINH3aX U bubmmoreka [IOK
HUX CUCTEMAaX. YBEINYEHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHue
71 n300paKeHU, ITOJIYYaEMBIX C brGmorera [IOK
P ’ ya https://m.edso0.ru/5a868f09
MOMOIIIBIO JTUH3
72 I'11a3 kak orrrmyeckas cucremMa bubmorexa LHOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. IIpenensl
73 I I/IMCHI/IMOJC::[TI/I FGSMJ:}T NYECKOU buGmorera [IOK
p p https://m.edsoo.ru/cd174a10
OIITUKHU
74 CKOpOCTh CBETA U METOABI €€ bu6mmoreka [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
Bbu6moreka [JOK
& Jlucnepcus ceera https://m.edsoo.ru/lel6ccbe
76 Hurtepdepennus creta Brbmmoreia LIOK

https://m.edsoo.ru/5fc0c638
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KorepeHTHble HICTOUHUKH. Y CIIOBUS

77 HaOJIIOIeHUST MAKCUMYMOB 1 bubmiorexa HOK
A ™ https:/m.eds00.ru/c6416d48
MUHUMYMOB
bu6moreka [IOK
8 Pemmenue sanad https://m.edsoo.ru/3061de2b
but6mmoreka [IOK
” Tpnvenenue maTephepenimm https://m.edsoo.ru/668edbc8
bub6mmoreka [IOK
80 Jingpaxuus caera https://m.edsoo.ru/12ed04b5
JudpakiuonHas pemeérka. YcioBue bubmmorexa [IOK
81
HaOJII0/ICHHUS TJIaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
but6mmoreka [IOK
82 Pemenue sanau https://m.edsoo.ru/d58c411a
83 IlonepedyHOCTh CBETOBBIX BOJIH. bu6mmoreka [IOK
[Tonspusanusa ceera https://m.edsoo.ru/e9890fe9
but6mmoreka [IOK
84 Pemenne sanau https://m.edsoo.ru/c56c8158
85 CBeTOBBIE SIBJIEHUS B IIPUPOJIE bubmorexa HOK
PHpOAL https://m.edso0.ru/0b36363d
86 O06o001IeHNEe B CHCTEMAaTH3aIIHS bubmuorexa [IOK
3Hanui mo reme "OnTuka" https://m.edso0.ru/8a14748b
87 Konrponsnas pabota o teme bubnuorexa [IOK
«OnTuka» https://m.edsoo0.ru/82315dd4
['paHuIBI TPUMEHUMOCTH
88 KJIACCUYECKON MEXaHUKHU. 3aKOHBI bubmuorexa [IOK
BJIEKTPOJUHAMUKHU U TPUHLIHAI https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIHLHOCTH
89 [locTynaTel cienanibHONU TEOPUH but6mmoreka [IOK
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OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHCTBEHHO-BPEMEHHOM
untepsal. [IpeobpazoBanus Jlopenia.
VYcaoBue NpUYUHHOCTH.

but6mmoreka [IOK

90
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ame/yIeHre BPEMEHU U COKpAIIeHHE
JUTUHBI
o1 DHeprus U UMIYJIbC PEIITUBUCTCKON bu6mmoreka [IOK
YaCTHULIbI https://m.edso0.ru/853a64fc
CBsI3b MacChI C SHEPTUEH U
92 UMITYJIbCOM PEIATUBUCTCKON YaCTHIIBI bubnmorexa HOK
4 P ’ https://m.edsoo.ru/h6258ffa
DHeprus MoKos
93 PaBHOBeCHOE TEMIOBOE U3ITyYEHHUE bubmmorexa OK
i https://m.edsoo.ru/f54035a5
but6mmoreka [IOK
4 B
o 3aKOH cMeTIeHI Birka https://m.eds00.ru/1c5752
95 ['umoresza M. Ilnanka o kBaHTax. but6mmoreka [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218
but6mmoreka [IOK
% DHEpTHA H UMIIYTLC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnpiTer A. T bu6nuoreka [IOK
CroneroBa. 3akoHb! poTodddexra https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHIITEHA AJ1s
98 dorordpdekra. "Kpacnas rpanumna” bubmmorexa [IOK
- 0P paHui https://m.edso0.ru/01ef4556
dhoTorddexra
99 Jasnenue cBeta. OnbiThl [1. H. bubnuorexa [JOK
Jlebenena https://m.edso00.ru/64b4f966
100 BoiHOBBIE CBOICTBA YaCTHIL but6mmoreka [IOK
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Bousubl ne bpoiins. /[nuHa BoaHEI A€

https://m.edsoo.ru/f59cfcec

. bu6mmoreka [JOK
101 bpoist 1 pasueps! 06)1%0“1 https://m.edsoo.ru/5df8bafl
TIOKAU3AINH IBUXKYIICHCS YaCTUIIBI
. bubmuorexa [JOK
102 KopryckyipHO-BOJIHOBOH AyaH3m https://m.edsoo0.ru/8ccab62a
103 Judpakiys 37eKTpOHOB HA bu6nuorexa [LIOK
KpHCTaIax https://m.edsoo.ru/30dbal8c
Crnenunduka u3sMepeHuid B MUKPOMHUPE.
104 COOI”;“IHE)I)HIGHI/IH Helc:))n e enéHHECTeﬁp bubmorera [JOK
N pet https://m.edso0.ru/65783dec
I'eiizenbepra
Bbu6moreka [JOK
105 Pemenne rpaguueckux sanad https://m.edsoo.ru/e70195bd
N bubmuorexa [JOK
106 Pemertie pacueripix safa- https://m.edso0.ru/ee9b3182
Kontponbnas paboTa o temam: Eu 1IOK
" "o ) NOJIMOTEeKA
107 OCHOBHVCTO ’ K"Op HYCHYIFPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaliu3m
OMBITHI IO UCCIICTIOBAHUIO CTPOCHUS
108 atoma. [ImanerapHas Mojesb aToMa bubmmorexa LIOK
j p A https://m.edso0.ru/312b750a
Pezepdopna
bub6mmoreka [IOK
109 Hoctyzaret bopa https://m.edsoo.ru/404dfa9a
110 Buns! cnexktpoB. CriekTp ypoBHEHR bu6mmoreka [JOK
SHEpPryuu aToMa BOAOpoaa https://m.edsoo.ru/cf74blla
111 CrioHTaHHOE U BBIHYKIEHHOE bu6nuoreka [IOK
U3JIy4CHHE CBETa https://m.edso0.ru/f945d85c
112 Jlazep bu6mmoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
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113

Hyxnonnast Mogens gapa
I'eitzenOepra-MBanenko. 3apsina u
MaccoBoe yHucio sapa. M30Tomnsl.
PaanoakTHBHOCTD

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

but6mmoreka [IOK
https://m.edsoo.ru/34ada5de

114

3aKOH paiMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOILIETO
n3i1y4eHus. BinusHue
PaAOaKTUBHOCTH HA KUBBIE
opranusmsl. Jlozumerpus

bubmuoreka [JOK
https://m.edsoo.ru/aab98bef

115

OHeprusi CBA3U HyKJIOHOB B sJIpe.
SAnepusie cunbl. Jledekt Macce sapa.
S nepHble peakuuu. AnepHoie
peakTopsl. [IpoGiieMb! yripaBisieMoro
TEPMOSIIEPHOIO CUHTE3A.
DKOJIOTHYECKUE aCTIEKThl Pa3BUTHUS
SIIEPHOM YHEPreTUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

Meroasbl perucTpaiuu u
HCCIIEOBaHUS DJIEMEHTAPHBIX YaCTHII.
dOyHIaMEHTaIbHbIE B3aUMOJICHCTBUA.
BapI/IOHI)I, MEC30HBI U JICIITOHEIL.
IIpencraBnenune o CtanaapTHOM
Mozenu. KBapk-rirooHHass Mojielb
aJpOHOB

but6mmoreka [IOK
https://m.edsoo.ru/1ac08a5b

117

®usuka 3a npenenamu CTaHIapTHOM
Mozenu. TéMHas matepus U TEMHas
sHeprus. EnuHcTBO usnueckoit
KapTUHBI MUpa

but6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

Dransl pa3BUTUSL ACTPOHOMUHU.

but6mmoreka [IOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HaueHue ACTPOHOMUH

https://m.edsoo.ru/ad73e145

[TpuMeHUMOCTH 3aKOHOB (DH3UKH JIJISt
00BSICHEHUS TIPUPOJIBI KOCMUYIECKUX

but6mmoreka [IOK

119
00BEKTOB. MeTOIbI ACTPOHOMUYECKUX https://m.eds00.ru/39c44028
HUCCIIEIOBAHNNI
CoBpeMeHHBIEC ONITHYECKUE
120 TEJIECKOIBI, PATUOTEIIECKOIIBI bubnnorexa [JOK
P ’ https://m.edso00.ru/4877aale
BHeaTMOC(EepHast aCTPOHOMHS
Bun 3sé3nnoro He6a. Co3Besnus,
121 SIPKUE 3BE3/bl, INIAHETEI, UX BUIUMOE bubmorexa LHOK
p AL, ’ A https://m.edsoo.ru/aac588eb
JBUKEHUE
Comnneunas cuctema. CoJHIIE.
122 CornHeuHast aKTUBHOCTE. ICTOYHUK bubmorexa [JOK
o https://m.edsoo.ru/22748eb4
sHepruu ConHIa U 3BE3N
3BE31IbI, HX OCHOBHBIE
123 xapakTepucTuku. Jluarpamma bubmorexa LIOK
| Parcep " P | https://m.eds00.ru/42169944
CIEKTPAJIbHBIN KJIacC — CBETUMOCTh
124 3Be3 bl TIIaBHOM ITOCIIEN0BATEIHLHOCTH bubmmorexa [JOK
a a https://m.edsoo.ru/b3ch766¢
Bryrtpennee ctpoeHue 3BE3 .
15 CoBpeMeHHbIE NPECTABICHUS O bubnuoreka [IOK
MIPOUCXOXKACHUH U 3BoTonnU CollHIa https://m.edsoo.ru/d09da494
U 3BE3[. DTanbl )KU3HU 3BE3
Muneunsiii [IyTe — Hama ["anakTuka.
126 Tumne! ranmaktuk. YpHbIE ALIPHI B bubmmorexa [OK
- ep p https://m.edsoo.ru/7cd10a0a
sIpax TalakTUK
127 Bcenennas. Paciimpenne BeeneHHoi. bu6mmoreka [JOK

3akoH Xa06ua. Teopust bonbmioro

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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
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https://m.edsoo.ru/b3cb766c
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B3pbIBA. PennkToBoe HU3JTyUYCHHUEC

128

MacmrabHas cTpykTypa Beenennoil.
Meraranaktuka

bubmuorexa [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie npo0iaeMbl aCTPOHOMUU

bu6mmoreka [IOK
https://m.edsoo.ru/d37d9ffe

130

@U3HYECKUI MPAKTUKYM II0 TEME
"WccnemoBaHue MarHUTHOTO I10JIS
MOCTOSSHHBIX MarHUTOB" WJIN
"UccnenoBaHue CBOMCTB
(heppoMarHeTUKOB" WK
"UccnenoBanue JeUCTBUI
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

but6mmoreka [IOK
https://m.edsoo.ru/67361aef

131

Ou3nvecKuil MPakTUKyM IO TEME
"N3mepenue cuiibl Amriepa" uiaum
"N3y4yeHue 3aBUCIMOCTHU CHJIbI
AmMriepa OT cuiibl TOKa'" WiIn
"OnpeneneHne MarHUTHOM MHIYKIUU
Ha OCHOBE U3MEPEHUs CHIIbI AMIiepa"

bubmuorexa [JOK
https://m.edsoo.ru/fcae91e9

132

OU3NYECKUI TPAKTHUKYM T10 TEME
"UccnenoBaHue sSIBICHHS
3JEKTPOMArHUTHOM MHIYKIUU'" WU
"OnpeneneHne MHAYKIMU BUXPEBOTO
MarHUTHOTO MOA"

https://m.edsoo.ru/c36658da

133

@U3HYECKUI MPAKTUKYM 10 TEME
"WccnenoBaHue SIBICHHS
camounaykimu" win "COoopka Moienn
3JIEKTPOMArHUTHOTO reHeparopa”

but6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

@uU3HYECKUl NPAKTUKYM IO TEME

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenre neprojia CBOOOHBIX
KOJIeOaHUW HUTSHOTO U TIPYKUHHOTO
MAasiTHUKOB"

https://m.edsoo.ru/5d159d35

135

OuU3HYECKU NPAKTUKYM 110 TEME
"[IpeoOpa3oBanue YHEPruu B
NPYKUHHOM MasiTHUKE"

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

136

@U3HYECKUI NPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOro TOKa
4yepes3 MOoCIeJ0BaTEIbHO COETMHEHHBIE
KOHJEHCATOP, KaTylIKy U pe3uctop"”
umu "ccnenoBanue paboThl
HCTOYHUKOB CBETA B LIETIN
MepeMEeHHOro Toka"

but6mmoreka [IOK
https://m.edsoo.ru/89dc2d90

137

DuU3NYECKUN TPAKTUKYM I10 TEME
"M3y4yeHue mapameTpoB 3ByKOBOM
BOJIHBI"

but6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

@U3HYECKUM MPAKTUKYM 110 TEME
"U3mepenue nokasatesns npeaoMIICHUs
crekna" unu "[lonyuenue
M300pa)KeHUs! B CUCTEME U3 MJIOCKOT0
3epkajia v JIUH3bI"

but6mmoreka [IOK
https://m.edsoo.ru/42569eal

139

Ou3HYECKU IPAKTUKYM 110 TEME
"UccnenqoBaHue 3aBUCUMOCTH
(OKYCHOI'O PacCTOSHUS OT BEILECTBA
(Ha mpuMepe KUAKUX JIUH3)" WIn
"N3mepenne GOKyCHOTO pacCTOSHHUS
pacceuBaroLIMX JUH3"

bub6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

140

DU3NYECKUI TPAKTUKYM T10 TEME
"HaGmronenue nudpakmmm,

bub6mmoreka [IOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
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nHTepdEPEHIINN U TOJIAPU3AIUT
ceera"

141

@uU3HYECKUM NPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENIATUBUCTCKUX YacTHULL (I10
(dhoTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHUI[ B MArHUTHOM T110J1e)"

bubmuorexa [JOK
https://m.edsoo.ru/63756¢47

142

@U3HYECKUI PAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
ocHoBe uccienoBanus Gororpdexra"
nm "HccienoBanye 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOJ OT
HanpspkeHus"

Bbu6moreka [JOK
https://m.edsoo.ru/eb916f82

143

DuU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa
pa3peKeHHOT0 aTOMapHOI'0 BOOPOAa
U U3MepeHue MocTostHHoi Punbepra"

bub6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

DuU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue paJiiOaKTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03UMeTpa"
niu "M3ydenue nornomieHus oera-
JaCcTHIl aJIIOMUHUEM"

but6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

145

@U3NYECKUIl NPAKTUKYM IO TEME
"HaOaroneHus 38€31HOI0 HEOA
HEBOOPYKEHHBIM IJ1a30M C
HCIIO0Ib30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JJIs1 OTIPe/IeIICHUS
MOJIO)KEHHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

Bbu6moreka [JOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3ausi CeBepHOro MoJiylapus u
sipkue 3BE361" win "Habmrogenus B
teneckor JIyHbl, miiaHeT, TyMaHHOCTE!
M 3BE3JIHBIX CKOIUIEHHI"

O000I11IeHNE U CUCTEMATH3AIUAS
3HaHu#. Ponb GU3NKH 1 acCTpOHOMHH B

N . bubnuorexa [JOK
146 9KOHOMHYCCKOM, TEXHOJIOTHYECKOM,
. N https://m.edsoo.ru/ad6ddeed
COLMAJILHOW M 3TUYECKO chepax
JESITCIbHOCTU YEIOBEKA
O0600111eHNE U CUCTEMATU3ALMI
147 3HaHui. Posb 1 MecTo Gpu3nku u bu6mmoreka [IOK
aCTPOHOMUHU B COBPEMEHHOW HAYYHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O00011IeHNE U CUCTEMATH3AIUAS
3HaHu#. Ponb pusnyeckoit Teopun B
OPMHPOBAaHHH MPEIACTABICHUN O
148 ingancxoﬁ Ka TiHe MHUpPa, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
(bu3MUYeCcKoi KapTUHBI MHUpa B 00IIeM
PsAly COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MPEJICTABICHUN O TIPUPOJIC
149 O06o0mIeHre U cCUuCTEMaTH3aIUs bubmuotexa [JOK
3HaHui mo reme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3AIUS bubmuoreka [JOK
3HaHui mo reme "Kunemartnka" https://m.edsoo.ru/4e31b507
151 O00011eHNE U CUCTEMATU3ALII but6mmoreka [JOK
3HaHu# no teme "J{unamuka" https://m.edsoo.ru/2dfbafc5
O06o001eHre U cucTeMaTru3aIus
. " bu6mmoreka [IOK
152 3HaHu# 1o TeMe "CraTuka TBEpI0TO

Tema"

https://m.edsoo.ru/3ccad82e
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O000111eHNE U CUCTEMATU3ALMI

but6mmoreka [IOK

153 3HAHUH 10 TeME "3aKOHBI COXPAHEHUS
) P https://m.eds00.ru/32a4d1a0
B MEXaHUKE
O00011IeHNE U CUCTEMATH3AIHAS
154 3gaHui 1o reMe "OCHOBEI Bubmiorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKOH TEOPHH
O00011IeHNE U CUCTEMATHA3AINAS
155 3HaHu# 1o Teme "TepMoauHaMuKa Bubmiorexa LIOK
P A ' https://m.edso0.ru/c63f7c10
TernoBble MallIUHBI
O00011IeHNE U CUCTEMATU3AIII
156 3HaHU# 1o TeMe "ArperaTHbie bu6mmoreka [IOK
cocTosSIHUS BelrecTBa. Pa30BEIE https://m.edsoo.ru/1d36b5b1
nepexonnr”
O00011IeHNE U CUCTEMATH3AIUAS
157 3HAHUHU 110 TeMe "DIIEKTPUUECKOE brbmrorexa HHOK
" R https://m.edsoo.ru/3bf0def9
noJie
O00011IeHNE U CUCTEMATH3AIHAS
158 3HaHu# 110 Teme "[locToAHHBIN Bubmiorexa LIOK
. https://m.eds00.ru/71453ee6
ANEKTPUICCKUHN TOK
O00011IeHNE U CUCTEMATHA3AINAS
159 3HaHui 110 TeMe "TOKH B pa3IUYHBIX Bubmiorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O00011IeHNE U CUCTEMATH3AIHS bub6mmoreka [IOK
3HaHUH 110 TeMe "MaruutHoe noJie" https://m.edsoo.ru/3b4c06ae
PesepBHsblil ypok. O0001IIEHIE U
161 CI/ICTIe)MaTI/BZp WA 3HAHUH 110 TEME Bupmaorexa LIOK
" " " https://m.edso0.ru/053e2248
DeKTpOMAarHUTHAS WHYKIIHSI
162 PesepBHelitl ypok. O60011eHNE 1 bu6mmoreka [IOK



https://m.edsoo.ru/32a4d1a0
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CUCTEMATH3ALMS 3HAHUN 10 TEME
"Mexanndeckue Koxeoanusd"

https://m.edsoo.ru/d6310bfd

PesepBHelit ypok. O600IICHHE U

163 cucTeMAaTU3aIMsI 3HAHUH 10 TEME bubmmorexa [IOK
" B | https://m.edsoo.ru/5e2bb83d
DIIeKTPOMAarHuTHBIC KOJIeOaHUs
Peseprubiil ypok. O6001eHue u
CHCTEMaTH3alMs 3HAHUH 10 TeMe bubmuorexa [JOK
164 "
MexaHn4eCcKHUe U AIEKTPOMAarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBHEIil ypok. O0001IIEHNE U
165 CHCTIe)MaTmZEHz 3HAHWH 10 TEME bubmmorexa [JOK
" " https://m.edso0.ru/52ad1603
Omnruka
PesepBusblil ypok. O0001IIEHIE *
166 CI/ICTEMaTI/ISZ]p WS 3HAHUH I10 TEME Enbmiorexa HOK
1t https://m.edsoo.ru/5beclc65
"OcnoBrl CTO"
PesepBusblil ypok. O0001IEHIE U
167 CI/ICTEMaTI/BZp WS 3HAHUH 10 TEME Enbmorexa ITOK
" B . " https://m.edso0.ru/f7¢59d38
KopnyckynspHO-BOTHOBOH Ayann3m
PesepBuEbIil ypok. O000IIIEHNE U
168 CI/ICTIe)MaTI/IBE}l’p WS 3HAHW 10 TEME bubnmorexa LHOK
" t " https://m.edso0.ru/1f511654
dusuka atoma
PesepBHelitl ypok. O6001IeHNE U
169 cHUcTeMaTH3alys 3HaHUHI 10 TEME bubmuorexa [IOK
"®du3zrka aTOMHOTO siApa U https://m.edso0.ru/905c5ce0
3J€MEHTAPHBIX YaCTHIL"
PesepBusblil ypok. O000IIIEHHE *
P P . but6mmoreka [IOK
170 cUCTEMATU3aIMs 3HAHUH 10 TEME

"DnemeHTHl acTpouzuku"

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» duzuka. Mexanuka; yriayonenHoe ooyuenue 10 kimace/ Mskumes .41,
CunskoB A.3. OOIIECTBO ¢ OrPaHUYCHHON OTBETCTBEHHOCTBIO «J[PODA»;
AxumonepHoe obuiectBo «3narensctBo «IIpocBenieHue»

» Gusuka. MonekynspHas ¢pusuka. TepMoauHamuka; yriryosienHoe ooydenue 10
kiacc/ MskumeB I'. 4., CunsikoB A.3. OO0111ecTBO ¢ OrpaHUYEHHOM
O0TBETCTBEHHOCTHIO «/IPODAY»; AkninoHepHoe od1iecTBo «M31aTenbcTBO
«IIpocBemenue

MskuieB Ou3nka KI1aCCHYECKUN KypC

METOAUYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET
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